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BALONEY 

The newest excuse I’ve heard 
for why kids are avoiding amateur 
radio is that. gee. the kids today 
have so many things to do they 
are passing ham radio by as a 
hobby. I never heard such utter 
crapola in my life. 

This song and dance is coming 
from old men who should know 
better. I guess they’re suffering 
from advanced memory loss or 
something-well. I’m not. I re¬ 
member quite well when I got in¬ 
volved with amateur radio and I 
had no shortage of things to occu¬ 
py my time. 

I first got started building radio 
equipment when I was 14 and I 
kept at It hot and heavy for almost 
twenty years. Not that I’ve slacked 
off my hamming all that much in 


the last thirty years, it’s just that I 
haven’t been building as much. 

Amateur radio had a lot of com¬ 
petition for me—and I’ll bet I get a 
couple hundred letters from other 
old-timers who suddenly recall 
that. heck, there sure were a lot of 
things to keep kids busy, even fifty 
years ago. 

For Instance, when I went to 
high school I joined the school ra¬ 
dio club—W2ANU. But I also was 
quite active with the camera 
club—the book club—the choral 
club, where we rehearsed an hour 
every day and gave frequent 
professional performances—the 
Savoyards, where we rehearsed 
for months and then put on The 
Mikado (I played Koko) before 
the school assembly of about 
10,000—plus I was a member of 


the Brooklyn Philharmonic Choir, 
with more rehearsals and con¬ 
certs. And often in the evening 1 
went roller skating all over Brook¬ 
lyn with friends—went all over 
Brooklyn and Manhattan seeing 
two to four double-feature movies 
a week—dated girls on week¬ 
ends—took weekly dancing les¬ 
sons and went to dances—was a 
member of the Boy Scouts with a 
weekly troop and patrol meetings, 
hikes, and camping outings— 
bicycled now and then to New 
Jersey or Staten Island with 
friends—even did some home¬ 
work. No, there was no shortage 
of things for a kid to do—and I 
wasn’t all that much different from 
the other kids. 

In college I joined the radio club 
(W2SZ). the Glee Club, the RPI 
Players, where I was the sound 
man, began building my classical 
record collection, built hi-fi equip¬ 
ment, was active in school poli¬ 
tics, went to dances, dated, and 
so on. Oh, I bought my first car 
there and spent a good deal of 
time reworking my Model A Ford. I 
was also a supreme nuisance with 
my ham station and my invisible 
antenna wire strung across the 
freshman quadrangle, knocking 
out hundreds of cheap ac/dc dorm 
radios. They finally only allowed 
me to operate from 2 to 3 a.m., 
which was a great time for 160 
meters. 

I wasn’t all that much in sports, 
but I got my varsity letter as a 
member of and manager of the 
fencing team—which meant 
many field trips to other schools 
for competitions. I also got darned 
good at swimming, bowled in the 
180s, and spent many hours a 
week in the school darkroom de¬ 
veloping and enlarging pictures. 
Tell me about kids today being too 
busy for hamming. 

In the winter I went sledding in 
Prospect Park and ice skating in 

Continued on page 10 



He says you just won a year's subscnption to seventy-three 
magazines!’' 

This caption was contributed by Earle Post WA6ITG. who wins a 
one-year subscription for making us laugh. Thanks to the hundreds of 
readers who sent In their best knee-slappers. 
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Peepers 


HOW ABOUT giving your favorite ham rag a 
hand? We'd like to know where you’re seeing 
75on the newsstands—and where you aren’t. 
We're trying to make certain that everybody 
has a chance to get his own copy of the 
magazine each month (we’ve heard stories of 
postmen being mugged for their stash of sub¬ 
scription copies). Just jot down the name of at 
least one place you see it. and one place you 
don’t, on a card and send it to 73 Magazine, 
WGE Center. Peterborough NH 03458, Attn: 
Peepers. We’ll draw a few cards out of a hat 
and give those folks a one-year subscription or 
extension to 73. 

Watts Shakin' 


WHILE MOST HAMS worry incessantly about 
the weather, hams in southern California turn 
their attention to the ground, especially when 
it starts to move. To bring hams with earth¬ 
quake interests together, the Seismic Dis¬ 
cussion Net meets every Friday evening at 
10:30 local time on the W6FXN repeater 
(145.460 MHz) near Covina. The net attracts 
professional seismologists, amateur tremor- 
chasers. and the curious. Topics range from 
the dissemination of earthquake data to the 
description of home-brew seismic detectors. 
Whenever a major quake strikes, SDN mem¬ 
bers collect intensity and direction informa¬ 
tion; the W6FXN repeater automatically trans¬ 
mits telemetry tones when seismic activity in 
excess of 3.5 on the Richter scale is detected 
in the area. 

Ger/i* Gets It 


ARRL DEPUTY AD MANAGER Sandy Gerli 
AC1Y was the big winner at our Boxboro 
convention party for industry members. A 
very surprised Sandy received a Tech¬ 
nics compact disc player, and at last report 
was seen racing into a CD store waving his 
charge cards. 

9N1 Update 


KRISHNA B. KHATRY 9N1MC, Chief En¬ 
gineer for the Ministry of Communications 
in Nepal, wrote in to say that he is active 
from Kathmandu from 0900-1400 UTC on 
10, 15. and 20 meters (and sometimes on 
40 and 80 meters). Krishna’s QSL address 
is the Ministry of Communications. Pancha- 
yat Plaza, Prithvi Path, Kathmandu. Nepal. 
Krishna’s office issues licenses for Nepal, 
and he says that the only official calls op¬ 
erating there are 9N1MM, 9N1MC, and 
9N1RN. 9N1HCK was licensed to operate 
for only a few days from July 30th to August 
4th. 1986. 



South Shetland 


THE SAME GROUP that brought you Flores 
Island CV0U in December of 1985 now has 
permission to activate South Shetland Is¬ 
land CX0XY in February of 1987. The exact 
date depends on transportation to the site by 
the Uruguayan Air Force, but you should have 
no trouble finding the pileups on the HF 
bands. QSLs go to the Uruguay DX Group. 
Box 20063, Montevideo, Uruguay. South 
America. 

VITA Men 


VOLUNTEERS IN TECHNICAL ASSIS¬ 
TANCE is looking for someone to work for 
three months this winter in Ethiopia. The /ob 
involves cooperating with CARE and the Re- 


Number 24 on your Feedback card 

lief and Rehabilitation Commission to inte¬ 
grate packet radio with an existing two-way 
radio system operated by the RRC, and train¬ 
ing RRC staff members to use the new setup. 
This is a paid position and starts in January; if 
you’re interested, quickly drop a note detailing 
your basic qualifications to Gary Garriott 
WA9FMQ. Manager for Information Technolo¬ 
gy, VITA, 1815 N. Lynn Street. Suite 20, Ar¬ 
lington VA 22209. 

No, Yes, Maybe 


WE’VE GIVEN UP trying to report on the fate 
of OSCAR 10. First it's dead, then it’s feeling 
much better, then it's gone again . the latest 
report says that beacons are beaconing and 
that the sun angle is improving, giving hope 
that the Internal Housekeeping Unit (IHU) 
may be able to be reset. If the IHU responds, 
and the ground controllers are able to up¬ 
load programs to AO-10. the satellite may 
again become usable. It’s expected that the 
satellite will be running with 100% power as 
you read this, so keep an ear on the beacon at 
145.8090 MHz. 

Space Space 


FROM THE W1FN BULLETIN (West 
Lebanon, New Hampshire) comes word that a 
limited amount of time will be available on the 
Hubble Space Telescope to amateur as¬ 
tronomers. Projects must have a clear scien¬ 
tific or educational value. Information and ap¬ 
plication forms can be had for $1 from HST 
Amateur Astronomers Working Group, c/o 
AAVSO. 25 Birch Street. Cambridge MA 
02138. The deadline for completed applica¬ 
tions is March 31, 1987. 



Wayne, in a move to appease the League, bribes the ARRL's Sandy Gerli AC 1Y with a free CD 
player. 


73 Amateur Radio • January, 1987 7 

































Heard Again 


IF YOU MISSED the last expedition to Heard 
Island, take heart. Jim Smith VK9NS, in a 
letter to Long Island DX Bulletin Editor Harvey 
McCoy W21YX, said that the scientific expedi¬ 
tion's meteorologist is a ham and plans to be 
on the air until about January 21 st. This opera¬ 
tion, combined with the recent very successful 
ventures, may put Heard permanently off the 
most-wanted DX list. Jim also mentioned that 
he is working on an expedition to Mellish Reef 
and Willis Island, possibly running in the first 
quarter of 1987. 

Free islands 


A FREE MAP of the Pacific Islands is avail¬ 
able from the Department of Planning and 
Economic Development, PO Box 2359, 
Honolulu HI 96804. Ask for the map titled 
"The New Pacific." (Thanks to the BIARC 
Bulletin.) 

Dr. Destructo 



73's Art Director Dianne Ritson takes a coffee 
break during the shooting of last month’s cov¬ 
er (photo by Dave Leifer N2ESS). 

equipment valued at $35,000 from Suburban 
Electronics of Fairfield, New Jersey, and 
two individuals, Larry Wallach and Gerard 
Purnhagen of L.W. Sales, received probation 
and fines totalling $12,000 for importing and 
marketing illegal CB radios. The commission 
has determined that 57% of the complaints of 
interference to electronic entertainment are 
the result of CB radios running over the legal 
output. 


$65,000 WORTH of illegal CB radios and 
amplifiers was destroyed by FCC Field Engi¬ 
neers recently in San Francisco. The equip¬ 
ment was taken from CB stores and private 
individuals who gave up the gear rather than 
face prosecution. Earlier, the FCC had seized 


New! improved! 


NEW THIS MONTH in 73 is our column cov¬ 
ering amateur satellites, appropriately titled 
HAMSATS. Andy McAllister WA5ZIB will be 
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keeping us up to date on all of the crazy 
things happening in the world of space ra¬ 
dio. The improvement is to the ARRL’s DXCC 
program; page 27 carries the announce¬ 
ment of our very own DX Dynasty Award 
(DXDA). We've come up with nearly 400 
countries to work, with an incredible variety 
of endorsements. The best part is that ev¬ 
erybody starts with zero countries on Jan¬ 
uary 1st, 1987! There'll be head-to-head 
competition between the DX neophytes 
and the Honor Rollers, at least for a few 
weeks. 

JA Recip 


CANADIAN AMATEURS are now eligible for 
reciprocal Japanese ham licenses according 
to an agreement that took effect on November 
16, 1986. Japan also maintains reciprocity 
with the United States and West Germany. 
Canadian hams should contact the CRRL for 
specific information. 

Listo! 


MANY THANKS to the W5YI Report, The 
Westlink Report, and Amateur Satellite 
Report for help with this month’s column. 
And from Wayne, Stu, Perry, Chris, Robin, 
Richard, Di, Steve, Jim, Nancy, Hope, 
and everyone else here at 73: Happy New 
Year! 
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EVER SAY DIE 


from page 4 

both Central and Prospect Parks. 
When the snow kept us from roller 
skating on the streets of Brooklyn, 
we'd take our sleds, sneak out at 
corners when cars would stop, 
grab their back bumpers and take 
rides. Sometimes we’d set a desti¬ 
nation—say Coney Island, about 
six miles away—and we’d see 
who could get there first. This was 
usually at night so the drivers 
wouldn’t see us. 

Let’s see, we also put on The 
Pirates of Penzance (I was the 
Major General)-plus I occasion¬ 
ally would sing solos in assem¬ 
bly—which was nerve-wracking, 
even though I was taking voice 
lessons. Well, you get the idea— 
we kids had an enormous number 
of things to occupy our little 
minds, even back in those prehis¬ 
toric times fifty years ago. 

Amateur radio had to offer a lot 
since it was up against girls, 
dances, skating, sports, plus over 
120 after-school activities in my 
high school- There was even a 
music appreciation club which I 
attended now and then, but that 
didn’t keep me from building ham 
receivers and transmitters, test 
equipment, and audio gear. 

I even listened to the radio— 
Bob Hope, Fred Allen, Jack Ben¬ 
ny, and other popular shows. 

No, we can’t blame computers, 
CB, TV, MTV, or even drugs for 
robbing amateur radio of young¬ 
sters. It’s the lack of school radio 


clubs—almost all of which blew 
away in the mid-60s when the In¬ 
centive Licensing proposal killed 
'em, just as it almost killed the 
whole hobby and almost every 
ham manufacturer. While this is 
obviously no reflection on the cur¬ 
rent ARRL management, that was 
certainly the worst miscalculation 
by the League in ham history. I 
said it at the time and boy, do I 
hate being right. 

If we want to get amateur radio 
growing again—if we want to get 
kids interested—we shouldn’t sit 
around telling ourselves lies to ex¬ 
cuse the stupidity of a generation 
ago. We can thank Mort Kahn 
W2KR for that debacle—and he’s 
dead now. Though he was only 
the Hudson Division Director, he 
actually ran the League from that 
position and made all of the major 
decisions for the directors. 

I don’t see much use in trying to 
interest kids in amateur radio if 
there aren’t any school radio 
clubs to help them get their licens¬ 
es once that interest is fired. Once 
we have school clubs we can get 
busy with ham articles in maga¬ 
zines—ham TV promotions—ham 
shows in malls, and so on. Once 
we get kids interested we’ll find 
they have all the time in the world 
for something they want to do- 
just as we did. Also, it’ll be a whale 
of a lot easier to get kids into ham¬ 
ming if we don’t try to jam Morse 
code down their throats. 

I first started seriously question¬ 
ing the validity of the code test 


in 1956—thirtieth anniversary. I 
haven’t made much headway yet, 
have I? In all that time I haven’t 
heard one reason for the code 
which makes sense to me. Sure, 
I’ve heard every rationalization 
possible—heard ’em thousands 
of times. And I’ve shown these ar¬ 
guments to be hogwash. But I still 
hear ’em—mostly from old-timers 
these days—and not nearly as 
often, so perhaps we do have 
progress, as slow as it has been. 

I’m still getting an occasional 
letter from an old-timer who I sus¬ 
pect has been living in a cave for 
the last twenty years, completely 
out of touch with the world-or 
maybe just reading Brand X, 
which is about the same. These 
accuse me of wanting more hams 
so ril have more subscribers to 73 
and fill my money-grubbing pock¬ 
ets with wealth. 

You won't find one single study 
of entrepreneurs which says 
they’ve any serious interest in 
making money. You aren’t going 
to find anyone more entrepreneu¬ 
rial than me—I’m the same as the 
rest of ’em—money is just some¬ 
thing I need to get things done. It’s 
never been of any importance in 
itself. I’ve always worked very 
hard because I enjoy it and I’ve 
always been frugal—still am. 

So let's stop making excuses 
for sitting on our duffs letting ama¬ 
teur radio gradually evaporate. 
Let’s get busy starting school ra¬ 
dio clubs—in grammar and high 
schools. 

Talking about evaporating 
hams, in case you don’t get QST, 
the Silent Keys column is no 
longer a couple inches long, the 
way it used to be. It took a full page 
in the November issue. And I 
mentioned that a recent 73 mail¬ 
ing bounced back over 12% of the 
FCC ham list as deceased. We’ve 
been losing hams far faster than 
the FCC has recognized. Plus the 
number of new hams dropped 
8.5% last year, up from a 7.9% 
drop in 1984. 

No, if amateur radio isn’t grow¬ 
ing as fast here as it is in Japan, 
where they’ve issued over two mil¬ 
lion ham licenses, it’s because 
we’re all sitting around hoping 
someone else will do something. 
There are no more excuses. 

FOX HUNTING 

Old-timers will fondly remem¬ 
ber going on hidden-transmitter 
hunts. Fox hunts, as they’re 
called in Europe, are a ball, but 
they tend to appeal more to 
younger hams—perhaps be¬ 
cause it can take some physical 



QSL OF THE MONTH 


To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attn; QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 
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work and thus Is too much for fat 
old men who've almost destroyed 
their lungs smoking. 

Fox hunts are one way we can 
make amateur radio more attrac¬ 
tive for youngsters. Til bet it was 
25 years ago when the Philmont 
Club made movies of their fox 
hunts for other clubs to borrow. 
They were such fun to watch that I 
still remember ’em. 

Kids can get extra fun from fox 
hunts by making their own direc¬ 
tional antennas and detectors. I’ll 
bet there are still some old-timers 
who have fox hunting gear around 
in a closet. How about blowing off 
the dust and writing an article on 
your design so we can lure kids 
into making a copy and getting 
involved with hunting. 

Ham clubs could do a lot worse 
than set up a fox hunt once or 
twice a month. At first you have to 
make it easy, but as your hunters 
get wise to the usual tricks, you try 
to stay ahead of ’em. 

I’m open for articles on fox hunt¬ 
ing-how to make the fox hard to 
find—how to find a hard fox—the 
best equipment to use—and so 
on. All this practice suddenly 
comes in handy when someone 
jams a repeater or there’s a stolen 
rig on channel. 

Since hunters don’t have to 
have a ticket, you might even get 
kids interested in joining your club 
hunts. Check with your local 
Scout group or 4-H Club and see if 
there are some kids who might be 
interested. 

MORE FOOT SHOOTING 

Too bad you weren’t on the 
Asian electronic show tour with 
me this fall so you could have tak¬ 
en advantage of the windfall the 
U.S. has handed entrepreneurs. 
There will be a lot of instant mil¬ 
lionaires this winter. 

It has to do with protectionism, 
the fast fix politicians use to fight 
foreign competition, that without 
fail ends up making the situation 
worse. In this case the American 
chip industry got upset because 
the Japanese were making chips 
cheaper and better than they 
could, so they got Congress to 
legislate a minimum price on ’em. 
Memory chips which were selling 
for about $1.75 will now have to 
cost $8. Since computers are us¬ 
ing these by the dozens, this 
would subtantially increase the 
manufacturing cost of American- 
made computers. 

The answer Is to move manu¬ 
facturing to Asia and send over 
completed memory boards. This 
can be done without the minimum 


fixed price, so that’s the end of 
making memory boards here. I’ll 
bet there’s going to be a rush 
of American computer firms to 
Asia to keep from being put out of 
business by this foolish new law. 
Congressmen aren’t going to be 
happy until they chase every 
remaining shred of our electronic 
manufacturing offshore. 

Well, that solves the problems 
we’re having in getting kids inter¬ 
ested in high-tech careers. If we 
get out of electronic manufactur¬ 
ing and service we won’t need en¬ 
gineers and technicians. 

Say. speaking of kids, did you 
know that over 50% of the gradu¬ 
ate engineers in America today 
are foreigners visiting here for 
their education? Yep, less than 
50% are Americans. 


With microchips going into an 
ever increasing number of prod¬ 
ucts, the loss of this industry to 
Japan is sure to have long-range 
problems for us both with civilian 
and military electronic equipment. 
Just look at the electronic equip¬ 
ment around us today—tele¬ 
phones, facsimile, copiers, VCRs, 
video cameras, microchips in 
cars, security, electronic locks. 
We’re importing over $200 billion 
in electronic equipment now and 
that’s supposed to keep increas¬ 
ing by about 30% a year for the 
next 15 years. Chips are the heart 
of electronics, as the Japanese 
have figured out. 

If America isn’t going to lose 
more and more high-tech industry 
to Asia, we’re going to have to get 
serious about this. We need a cou¬ 
ple million more electronic engi¬ 
neers and technicians than we 
have now. We need some serious 
help from the government to make 
our tax and government regula¬ 
tion systems support high tech 
instead of chasing it out of the 
country. 

Amateur radio has been sliding 
downhill in America for twenty 
years and all I’ve seen so far in an 
effort to stop the slide is a comic 
book. I’m reading newsletters 
from over fifty ham clubs around 
the country and I can't remember 
one which has encouraged its 
club members to work together to 
do something about the loss of our 
hobby. In most it's business as 
usual.. club meetings, gossip, a 
hamfest, an auction. 


We CAN change this trend— 
this slide—by getting school radio 
clubs going. If your club has some 
success with this I’ll passthe word 
on in 73 and that’ll get other clubs 
going—we really can do It. 

ARE WE REALLY 
WORTH OUR SALT? 

Recently Bob Foosaner, Chief 
of the FCC’s Personal Radio Bu¬ 
reau Gust retired) valued the ama¬ 
teur VHF/UHF bands for commer¬ 
cial uses at as much as $300 
billion. That comes to around $2 
million for each and every active 
American amateur. I wonder how 
soon we’ll see an attempted take¬ 
over by Carl Icahn? I’ll bet he 
could buy the whole works for 
$10,000 per ham and make bil¬ 
lions. 


The fact is few hams have even 
a slight appreciation of the value 
of the bands we are using—or 
worse, not using. How long do you 
think the FCC is going to save 
these incredibly valuable bands 
for a bunch of selfish old men who 
won't even bother to get kids inter¬ 
ested in their hobby? 

A ham at the recent Minne¬ 
apolis Hamfest said he saw the 
old-timers who helped the ARRL 
kill the no-code effort a few years 
ago as sitting in a lifeboat, stamp¬ 
ing on the fingers of those trying to 
get in. Interesting simile. 

Fred Maia, in his WSY! Report 
for October 15th, quoted Tony 
England W0ORE on the subject of 
Morse code. The FCC regulations 
call for an Extra-class license to 
operate from space, so every as¬ 
tronaut ham so far has had to get a 
waiver from the FCC to operate. 
Said Tony... 

It is not required that astro¬ 
nauts know the Morse 
code. It is not very impor¬ 
tant for an astronaut to 
know the Morse code. 

I think astronauts should 
be amateurs to use the am¬ 
ateur facilities from space. 
There should not be any 
special permission that 
allows them to operate 
on amateur frequencies 
without being amateurs. 1 
know of no earthly rea¬ 
son...or “spacely” rea¬ 
son for that matter.., why 
an Extra-class license 
should be required, howev¬ 


er, to transmit from space. 

I think the code is an impor¬ 
tant communication mode, 
but I don’t really believe it 
should be so central to am¬ 
ateur licensing. I plan to 
get an Extra-class license 
when I get my code speed 
up. I enjoy CW, but it is 
hard to find the time to do it. 
When I worked HF I did 
about half CW. I would be 
in favor of having part of the 
[ham] bands digital or code 
and preserving parts of the 
bands that different class¬ 
es could use without code 
knowledge. 

I am concerned about the 
importance that the ama¬ 
teur community places on 
an Extra-class license and 
the perception of incoming 
amateurs of that impor¬ 
tance. If I am a new person 
starting and I know a lot 
about electrical engineer¬ 
ing and everyone is telling 
me that the highest honor 
in amateur radio goes to 
someone who can send 
code at 20 words per 
minute, I would begin to 
wonder where their priori¬ 
ties are. What is this ama¬ 
teur radio really about? 

I think there ought to be 
alternate ways that if some¬ 
one excels in certain areas 
that are recognized as im¬ 
portant to amateur radio 
and can demonstrate that 
through an exam... or 
whatever.. .they should 
earn the high honor of 
being an Extra. If it is 
important to limit certain 
parts of the band from cer¬ 
tain kinds of communica¬ 
tion. . .well that is not in¬ 
volved with licensing, that 
is Involved with what tech¬ 
nique you use on what part 
of the band. 

How many more youngsters 
would we get with a no-code ham 
license for operation, say, on 220 
MHz? We don’t have any idea. 
But we have so little to lose by 
trying it and so much to gain— 
such as the possible saving of am¬ 
ateur radio—that it’s worth a try. 

CANADIAN NEWS 

The Canadian Radio Relay 
League has been cut loose from 
the ARRL at long last. Will this 
allow Canadian amateurs the 
freedom to get amateur radio 
growing in Canada? The CRRL 
dues now stay in Canada, with the 
CRRL buying QST for its mem- 


“50% of the graduate engineers 
in America are foreigners. ” 
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bers and having it sent to them 
from the U.S. 

The CRRL now handles its own 
membership records, handles its 
own finances, maintains its own 
offices and paid staff, etc. They’re 
also breaking with ARRL tradition 
in looking into a new class of 
membership which will not in¬ 
clude OSr. This is due to the very 
high cost of QST in Canada, 
which they feel cuts seriously into 
their membership potential. 

Negotiations are underway for 
a merger of the CRRL and the 
CARF, with the two being reborn 
as The Radio Society of Canada. 
With these remarkable changes, 
the purposes of the CARF would 
seem to have been achieved, 
so perhaps the two can now 
merge. This would provide 
Canada with a single strong orga¬ 
nization which could then devote 
its energies to building the hobby 
in Canada. 

MINNESOTA 

They had a great little hamfest 
in Minneapolis in November—too 
bad if you missed it. Perhaps, if 
you’re within driving distance, you 
can organize yourself and your 
family to make it next time. 


The hamfest is on Saturday, so 
if you do some planning ahead 
you might also be able to get over 
to the Prairie Home Companion 
show in St. Paul. The hamfest 
ends up at 3 p.m., leaving you 
plenty of time to putt on over for 
the show by 5 p.m. 

You’ll hear why Lake Wobegon 
Days has been on top of the book 
list for ayear now as Garrison Keil¬ 
lor spins his yarns. You may get 
like me and not only tape his sto¬ 
ries every week, but buy his cas¬ 
sette yarns, too. If you haven’t 
read the book, do it. Unless you 
have a special problem, you’ll 
love it. I realize from my mail that 
we do have some hams who are 
angry people—who must be hell 
on wheels with which to live. I 
wince when I get an abusive letter 
from people who must be terrors 
to be around. I’m sure they don’t 
single me out for their abuse. 

Now, back to the Minneapolis 
hamfest which was held in a 
school in Richfield. It was just 
about right for the ham dealers 
and computer stuff exhibitors— 
plus they had a good large room 
for me to talk in. I'd judge there 
were maybe a couple thousand 
attending the hamfest—which 


didn’t crowd the place too badly at 
all. I was disappointed to listen on 
2m and hear many hams who 
weren't bothering to go to the 
hamfest. I’d sure like to see a 
hamfest some time when every 
live ham within easy driving dis¬ 
tance made it his or her business 
to be there—like in the old days. 

While I was there I recorded five 
interviews for Gizmode, a high- 
tech program which airs at 7:30 
a.m. (yawn) Sunday mornings on 
KSNE (1280 kHz). You might want 
to check this out if you’re in the 
Minneapolis area on Sundays. It’s 
also on the K-SAT satellite radio 
network. 

I’m planning on getting down to 
Orlando in March and I expect ev¬ 
ery ham still able to get out of a 
chair to be there to say hello. I 
expect I’ll be speaking, too, so on 
the off chance I have something of 
interest to say, allow some time. 
Okay? Sometimes I’m pretty 
good. Sometimes I ain’t. You take 
your chances. If you come and 
just sit there dozing off, so will I. If 
you come loaded for bear, we’ll 
have a great time. 

The Minneapolis crowd was 
semi-alive, so it wasn't a total loss, 
I brought along an 8mm video 


camera, so we’ve got it on tape. I’ll 
try to tape my next couple of talks 
in Dallas and Las Vegas— 
combining the three I may end up 
with something to send out for 
club meeting entertainment.. .or 
punishment. 

Hamfest chairmen, your big¬ 
gest challenge is to get your local 
hams off their fat butts. Can you 
figure out something so great to 
do at your hamfest that they’ll shut 
up on the local repeaters for a cou¬ 
ple hours and mosey on down? 
Good luck. 

If local dealers loaded with ham 
gear bargains, tech sessions, and 
prizes won’t budge ’em, you’ve 
got some brainstorming to do. We 
don’t have many well-known 
hams these days, so it’s difficult to 
bring in headliners to talk. Barry's 
busy most of the time. I’m pretty 
busy, too. Which leaves an astro¬ 
naut or two.. .Tony and Owen. 
Beyond that... ? 

I’m doing the best I can to get to 
hamfests, but I’m spread far too 
thin. So far this year I’ve talked at 
Miami, Orlando, Atlanta, Dallas, 
Garland, Las Vegas, San Diego, 
Dayton, Minneapolis, and Boxbor- 
ough. Get off my back! I have to do 
some work, too, you know.B 


hem is the next genenation Repeawn 

MARK 4CR 


No other repeaters or controllers match 
Mark 4 in capability and features. That’s 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MastertM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control •7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


n? 


The only repeaters and controllers 
with REAL SPEECH! 

Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


MICRO CONTROL SPECIALTIES 

Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 (617) 372-3442 
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WB8DQT FAN 


I was just about to drop my 73 
subscription when along comes 
WEATHERSAT—great! For me 
this makes 73 a great ham maga¬ 
zine again. I can hardly wait for the 
next issue. 

Dale Hauck, M.D. W6YFT 
Los Angeles CA 


IN THE AIR 


I am not a ham yet but some day 
I would like to get my ticket. I have 
a mental block (or is it constipa¬ 
tion?) of the brain keeping me 
from mastering the code. Theory 
should be no problem^ as Tm an 
Avionics Communications Spe¬ 
cialist in the Air Force and I get to 
work on HF, VHF, and UHF equip¬ 
ment—not only on the bench, but 
in aircraft installations. 

The people that I work with think 
that I’m crazy for being into radios 
so much. I love it and can’t get 
enough experience or my fill of the 
stuff. My wife is into cameras and 
computers, and together I know 
we could both have a blast being 
hams. I’m also trying to get my 
kids interested and expand their 
horizons. The day that I brought 
a Kenwood R-2000 home and 
hooked it up my boys were glued 
to it. it made me feel like a million 
bucks when I found out that they 
sneak in and listen to it. Just like 
my daughter, who gets out my 
code-practice oscillator and plays 
with it. It would be great to have 
five callsigns at this QTH! 

An even bigger influence is the 
fact that I'm stationed at Yokota 
Air Base in Japan, with my wife 
and kids here also. Ham radio is 
“in the air” over here. Yokota is 
located by the city of Fussa-shi, 
which has a train straight to Aki- 
habara! If the yen ever straightens 
out, I hope to go there often. I'm 
looking forward to that day. 

Robert Aldridge 
AFO San Francisco 

Robert, / just don ? buy the excus¬ 
es t hear from people about why 
they can*t learn Morse code. You 
and everybody else in your family 
are physically and mentally capa¬ 
ble of learning it,.. but you have 


to actually work on it, Vve found 
that most folks who complain that 
they can't learn code expect it to 
just '‘happen" in their mind imme¬ 
diately, without effort. And that 
includes the "strugglers" who ag¬ 
onize over every new character^ 
they are so embarrassed that 
code isn *t easy that they spend all 
of their time worrying about their 
ego instead of just learning the 
letters. 

So, my advice to you is to stop 
worrying that you can't team the 
code. Of course you can learn it. 
Everyone can. Relax and work on 
it a bit at a time. Have a beer while 
you're listening to a code tape, or 
take a nice hot bath. If you can 
stop being so uptight about not 
being able to do it, you'll be 
amazed at how quickly you ’ll pick 
it up.—KWIO. 


WAXING 


I've just received my first issue 
of 73 (October) on a new subscrip¬ 
tion. I read this issue from cover to 
cover and have never found QST 
to be as interesting. I am so glad 
that Wayne is back that I felt 
obliged to write you this note to tell 
you so. 

My interest in ham radio has 
been on the wane these past few 
years and, as such, I have not 
been too active. I look forward to 
the following issues of 73, and for 
the renewed interest in amateur 
radio I thank you. 

Bud Lieberman WB2WSZ 
Hackensack NJ 

De nada.^Eds. 


RENT-A-WAYNE 


I just heard your excellent talk in 
San Diego, Wayne. I wish more 
clubs could afford to hire you to 
come and talk to them. Maybe you 
should make a tape and rent it or 
loan it to clubs to get them stirred 
up! 

Gib Gibson W7JIE 
Renton WA 

You’re right, Gib, a video just 
might help. I’ll try to tape my next 
couple of talks and see if anything 
useful develops which could be 


made available for clubs. I’ve got 
a couple of VCRs so I can make 
VHS copies of my 8mm tapes. 

I got a fetter from one admitted 
Wayne Green hater who wrote to 
say that he saw a video of my talk 
in L.A. and hated that too !— 
Wayne. 


TRULY DOOMED 


suggesting that everyone should 
sacrifice themselves to get rich, 
but you will find me urging every 
reader to go into business so he/ 
she will be able to buy the things 
he/she wants—such as ham gear, 
an occasional expedition—even 
a subscription to 73. Norman, give 
up the code before it gets worse. 
— Wayne. 


I just picked up the September, 
1986, issue of 73 and read Never 
Say Die. I was very disappointed 
and ashamed of the image you 
presented of a ham radio opera¬ 
tor. In the first place, I fail to see 
what a discussion of one’s per¬ 
sonal success has to do with ham 
radio. It is very disappointing to 
see that you apparently measure 
a person's success by the dollars 
he or she makes—the car one 
drives or how much one is willing 
to fork over for a subscription to 
your magazine. How absurd. 

I am fairly successful in your 
own warped terms. I do, however, 
have many friends who are not as 
financially well off, but who are no 
less a success. Many people work 
very hard and contribute a great 
deal to society and/or the country 
and are not fairly compensated. 
Soldiers give their lives for an em¬ 
barrassingly small salary. 

If you truly believe that you can’t 
consider a person successful if 
he/she can’t spend the bucks to 
subscribe to 73, then that is a sad 
statement of your character as a 
ham and as a human being. Ham 
radio should not be a hobby with a 
financial prerequisite. It should be 
for anyone who has the drive to 
get the license and who will pro¬ 
mote the goals and principles 
upon which the hobby is based. 
One of the goals you have forgot¬ 
ten in pursuit of the dollar is good¬ 
will. If you represent the future of 
ham radio, we are truly doomed. 

Norman Joe Korpela 
Portland OR 

Apparently 20-wpm code has 
zapped your brain. Whenyousug- 
gest that someone, who may be a 
lovely person but who is so out of 
step with our society that he/she is 
starving to death, be considered a 
success, we do have a religious 
dispute. I’ve never had any per¬ 
sonal interest in money, but I'm 
not dumb, so I’ve come to grips 
with the fact that my businesses 
have to be profitable if I’m going to 
start more of them—providing 
more people with work. Nowhere 
in my editorials will you find me 


TOO MANY 


Much is being said these days 
about the need to liberalize the 
requirements for an amateur radio 
license. I say that the amateur ser¬ 
vice is fast becoming worthless to 
all of us due to the enormous num¬ 
ber of licenses granted by the 
FCC! This fact is very obvious on 
the HF bands where intense inter¬ 
ference is commonplace; too 
many stations are trying to fit into 
a finite spectrum. 

Here are some alarming facts 
that you must be aware of: In 1971 
there were about 250,000 hams. 
Today there are almost 500,000 
(good statistics to show publish¬ 
ers of ham radio magazines who 
say the hobby is in a state of 
demise). And there are more Ex¬ 
tra- and Advanced-class opera¬ 
tors than all the other classes put 
together! The FCC should reduce 
the number of licenses granted by 
increasing the technical require¬ 
ments for a ham ticket. 

David Danello WB40NS 
Blacksburg VA 

David, it’s pretty obvious that you 
don't know what you’re talking 
about. My guess is that you're us¬ 
ing a junky receiver which you 
don’t know how to use in the first 
place. If you’re so hot for wide 
open spaces, try 10 meters—al¬ 
though I’ve heard some openings 
up there during the day which cer¬ 
tainly sounded like a crowded 
band. You could always discon¬ 
nect your antenna and listen to 
receiver noise. 

As for you alarming facts, 
here's whafs really happening: 
There are just over423, (XX) hams, 
not500,000. If our research is cor¬ 
rect, about 10% of the hams in the 
FCC computer are dead, so figure 
there’s around 380,000 living am¬ 
ateurs. There are roughly 140,000 
Extra- and Advanced-class licens¬ 
es outstanding, and the /es/ com¬ 
bined total around 280,000. Last 
month saw 0% growth in the ham 
ranks, and it’ll stay that way until 
we have a working no-code li¬ 
cense in place.—KWlO. 


73 Amateur Radio • January, 1987 17 





XFER transfer function analysis from BV Engineering. 


KENWOOD TR-751A 

Kenwood’s newest two-meter 
all-mode mobile transceiver offers 
25 Watts of output from 142-149 
MHz (modifiable to cover 141-151 
MHz), automatic mode selection, 
a GaAsFET front end, 10 memory 
channels, all-mode squelch, dual 
digital vfo's, and semi-break-in 
CW with a sidetone. Options in¬ 
clude Digital Channel Link, a VS-1 
voice synthesizer, and a 38-tone 
CTCSS encoder. 

For more information, visit your 
local Kenwood dealer. 

SCHEMATIC HELP 

The fourth edition of How to 
Read Schematics by Don Herring¬ 
ton is now available from Howard 
W. Sams. The new edition has 
been revised to include logic dia¬ 
grams and flowcharts. The book 
moves from a general overview of 
electronic diagrams to the specific 
components of a circuit, detailing 
the techniques used to follow 
complicated schematics. 

How to Read Schematics retails 
for $14.95 and can be found in 



Schematic-reading help from 
Sams. 


most bookstores; for informa¬ 
tion about this and other Sams 
books, check Reader Service 
number 205. 

BVE XFER 

BV Engineering has released a 
transfer function analysis and 
synthesis program for the IBM PC 
and compatibles. XFER uses 
short-circuit transfer impedance 
functions around an op amp to 
compute circuit elements and 
configurations to yield a given 
transfer function. The program 
will also calculate a transfer func¬ 
tion given the values of the circuit 
components. 


XFER is menu-driven and uses 
free-format Input. Files generated 
by XFER are compatible with oth¬ 
er BV Engineering programs such 
as SPP, PCPLOT, PDP, and TEK- 
CALC. XFER files can be used as 
an input to SPP to perform tran¬ 
sient and time-domain analysis of 
user-generated waveforms. 

For more information on BV En¬ 
gineering software, check Reader 
Service number 215. 

REPEATER DEMO TAPE 

Advanced Repealer Controls 
has introduced a new audio cas¬ 


sette which describes and demon¬ 
strates their repeater control prod¬ 
ucts. Included in the demo are the 
RC-850 and RC-85 repeater con¬ 
trollers, the ACC Digital Voice 
Recorder, and the ITC-32 Intelli¬ 
gent Touchtone"* Control board. 

The tape is perfect for club pre¬ 
sentations and is available at no 
cost directly from ACC. To re¬ 
quest a copy, contact ACC, 2356 
Walsh Avenue. Santa Clara CA 
95051 ;(408)-727-3330. 

DISH INSTRUCTIONS 

A new book from Power Gain 
Systems, Build Your Own Satel¬ 
lite Dish Antenna, gives step-by- 
step instructions for constructing 
a 10-1/2-foot dish antenna—in¬ 
cluding photos, illustrations, and 
sources for materials. 

The book Is $12; for complete 
details, check Reader Service 
number 207. 


COMPACT VOM 

Mercer Electronics, a division of 
Simpson Electric, has announced 



Mercer's model 9101 pocket 
DMM. 


PRODUCT SPOTLIGHT 

Here 's our favorite new offering this month: 



KANTRONICS KAM 

Kantronics has introduced KAM"'*, an all-mode digital commu¬ 
nications interface. KAM is a radio modem with RTTY. AMTOR, 
packet, ASCII, and CW built in. The unit is compatible with any 
computer that has an asynchronous I/O port. 

KAM features over 100 software commands, a bar-graph tun¬ 
ing indicator for RTTY and HF packet, a switchable limiter, pro¬ 
grammable center frequency and bandwidth for CW, two radio 
ports, and programmable mark and space tones for RTTY. 

For complete details, visit your local ham store or check Read¬ 
er Service number 212. 
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■ COM has always had a sensible new*equip- 
ment policy: Never release a new rig un¬ 
til the lifespan of an older model is finished. 
This policy has probably saved the sanity 
and marriage of more than one operator be¬ 
cause the cost of a new rig can be spread over 
several years before a new version hits the 
market. 

Considering this, then, you can imagine my 
surprise when the improved IC-751A ap¬ 
peared in ads, superseding the current IC-751 
as ICOM’s top-of-the-line rig. After all, the 751 
was introduced about three years ago and 
seemed to still have some life left. So, you can 
also imagine my desire to get my hands on the 
newer version to see if the rig has changed. 

Comparison to the 10735... 

After using the 751A for an extended period. 
I can say that there are some changes. The 
751A is built upon the technology of the 735 
(reviewed in November, 1985) to create a vir¬ 
tually new rig. 

You really wouldn’t think the 751A is a new 
rig from the outside because it looks just like 
the older 751, right down to the 35 knobs, 
control switches, and buttons on the front pan¬ 
el. It also has the same 105-dB dynamic 
range, continuous receive coverage through 
30 MHz. multimode (AM. FM, CW, and SSB) 
capability, nearly the same LED display 
(with a couple of additions), and 100 Watts of 
output power. 

But, if you were to continue thinking like 
that, you would be making a mistake. The new 
751A has more in common with ICOM’s other 
state-of-the-art rig, the 735, than it does with 
the older 751. In fact, comparing the sche¬ 
matics shows that with the exception of a cou¬ 
ple of integrated circuits, the 751A and 735 
are just about the same. The key difference in 
circuitry is that the customized micro¬ 
processor In the 735 controls a multifaceted 
liquid crystal display (LCD), while the 751A 
uses a multicolored light-emitting diode (LED) 
display. 

Both radios take advantage of newly devel¬ 
oped central processing units for control. This 
means the 751A is highly versatile, like the 
735. For example, the new CPU allows moni¬ 
toring of all 32 memory channels or only those 
storing a particular mode—FM, for example. 
Further, the programmed scan feature allows 
scanning between any two programmed fre¬ 
quencies. In all cases, though, the auto-stop 
feature of the 751A halts scanning until a QSO 
has finished and then automatically resumes 
when the frequency is clear. 

This is like the 735's capability. The chief 
difference between the two is the fact that the 
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751A has 32 memories and two vfo’s, while 
the 735 has 12 memories and two vfo’s. The 
735 also has an Internal fan and no heat sink, 
while the 751A has a huge heat sink and an 
external fan. 

In fact, the 735's fan comes on after a short 
time of heavy use, while the fan in the 751A 
remains off. This is due to the size of the heat 
sink. Further, the 735’s fan is variable, mean¬ 
ing that the higher the demand, the higher the 
fan speed. This makes the 735's fan obtrusive 
at times in a quiet shack. The fan on the 751 A, 
on the other hand, is quiet and only comes on 
when needed. In fact, it’s barely noticeable 
under most circumstances. 

...And to the IC-751 

To be fair, though, the real comparison 
should be with the older 751, the rig that 
the 751A replaces. The key difference be¬ 
tween them is important—program storage. 
As for other specifications, they are pretty 
much the same. For example, the new 751 A's 
dynamic range is 105 dB, as is the 751 ’s. The 
power requirements are the same—13.8 V dc; 
the usable temperature range is the same— 
14 to 140 degrees F; the display resolution 
is the same—to 100 Hz; spurious emissions 
are down more than 60 dB, as well as hav¬ 
ing harmonics down more than 40 dB; sensi¬ 
tivity is better than 0.5 uV; and selectivity is 
better than 2.3 kHz for SSB, CW. and RTTY 
at -6dB. 

The specifications, then, match them well. 
But, the two 751s are different. In the 751, 
ICOM used dynamic random access memory 
(DRAM) to store program and frequency infor¬ 
mation. The DRAM was backed by a lithium 
battery, whose average life was figured at 
about five years. Once the battery died, the 
programming disappeared due to the loss of 
power to the memory, and the rig had to be 
sent back to the factory for reprogramming. 
Just about all the older ICOM microprocessor- 
controlled models used this plan. 

Evidently. ICOM has seen the light because 
it now stores Its programming in nonvolatile 
memory. The only volatile memory is user 
memory, which contains the frequencies 
you’ve programmed as well as the modes. 
The lithium battery now backs up this user 
scratchpad. It's quite an improvement and 
shows that ICOM is willing to listen to con¬ 
sumer input. 

Improvements 

Looking at the 751A you wouldn’t think any¬ 
thing has changed at all. The reason, quite 
frankly. Is that the boxes look alike. However, 
when you look closely at the front panel, you 


begin to see some of the changes that have 
been Implemented. For example, the 751A is 
an improved CW rig. It now sports an electron¬ 
ic QSK keyer that is capable of up to 40 wpm. It 
also has a standard 500-Hz CW filter and a 
CW sidetone monitor, so you can monitor your 
code in transmit and receive. 

Another improvement over the 751 is an 
added LED annunciator in the display. The 
new annunciator indicates whether you’re us¬ 
ing the tuning dial or bandswitching functions. 
The 751A also has smoother tuning. While the 
751’s tuning was good, the 751 A's tuning is 
even better. It feels silkier and features a new¬ 
ly designed tuning knob. 

Many of the improvements, however, are 
“under the skin.” For example, the new 751A 
is even more stable than the 751 thanks to a 
new thermal sensor that monitors internal 
temperatures. The sensor automatically turns 
on the fan which, in turn, ensures that there’s 
no thermal drift. 

Further, the new model boasts a 9-MHz 
notch which drastically reduces QRM. In fact, 
Just using the passband tuning control and 
the notch filter will be enough to knock out 
any QRM on a particular signal. The 500- 
Hz CW filter is like icing on the cake. And, 
in some cases, I wonder if you really need 
the filter. 

Other worthwhile improvements over the 
751 are a new age system, new compressor 
circuitry for better audio, and a new af gain 
control system, which improves control of CW 
sidetone volume. 

With all these Improvements, though, there 
are a couple of important items to note on the 
CW keyer and the noise blanker. The CW 
keyer speed control is decidedly nonlinear. 
Like many analog meters, large changes in 
speed are crowded into small spaces on the 
dial. This means that it’s tough to find precise 
speed control toward 40 wpm. Further, at 40 
wpm the weighting tends to become shaky 
and imprecise. The QSK feature is a nice addi¬ 
tion, but for most operators it’s probably 
overkill. 

The 751A features a selectable noise 
blanker which eliminates all but the most stub¬ 
born wideband and narrowband noise. (I have 
a source near my house that’s virtually Impos¬ 
sible to eliminate, but the blanker managed to 
get a good chunk of it.) 

But, while it’s a nice feature, it’s not without 
problems. At its highest settings, it causes CW 
signals to become distorted, almost keyclick¬ 
like in tone. It’s something you should be 
aware of if you’re planning to buy this radio. 
However, it isn't a major problem because 
most of the time you'll probably operate the 
noise blanker at a lower setting. 

Conclusions 

Overall, then, the 751A is a worthwhile im¬ 
provement over the older 751. It corrects 
some of the flaws that were readily apparent in 
the older version and improves upon the ra¬ 
dio’s already solid basic features. 

If you’re looking for a new HF rig that com¬ 
bines general coverage and multimode capa¬ 
bility, look at the 751 A. You won’t be disap¬ 
pointed. ■ 












144-iVIHz Antenna Test: Three For Two 

hy Peter H. Putman KT2B 

Cushcraft 32>19 and 42-18XL Boomers 
Cushcraft Corporation 
PO Box 4680 
Manchester NH 03108 
Price Class: 32-19 $140 

42-18XL $150 


Nun^r 10 on your FeeifiMck card 


Tonna F9FT 17-Element Yagi 
The PX Shack 
52 Stonewyck Drive Belle 
Mead NJ 08502 
Price Class: $120 


L ast year was a grand one for French 
and American relations, owing to the 
100th anniversary of the Statue of Liberty. 
With that in mind, it seems entirely appropri¬ 
ate to review these products—the premier 
144-MHz yagis from two of the best-known 
names in antennas here in the United States 
and in France. 

Cushcraft Corporation of Manchester, New 
Hampshire, has long been known for their 
32-19 19-element “Boomer,” as it has come 
to be known. This is one of the most pop¬ 
ular antennas in the world for weak-sig¬ 
nal work on 2 meters, and its popularity sup¬ 
ports its performance and durability. Re¬ 
cently, Cushcraft introduced the 42-18XL 18- 
element yagi. using a 28-foot boom for that 
extra 1 dB of gain, based on the 19-element 
version. 

Antennes Tonna of Reims. France, is no 


stranger to the weak-signal world either! Many 
of the top operators in Europe employ their 
17-element yagi stacked in H-frames for con¬ 
test and EME work. Tonna has long been 
known for their innovative square booms and 
easy product assembly, and is now making 
inroads in the U.S. market. The comparative 
figures for each antenna are listed in Table 1. 
Note that gain figures are based on manufac¬ 
turer’s claims. 

Representative models of these yagis were 
obtained “off-the-shelf” for the purposes of 
this review. The F9FT Tonna arrived about the 
same time UPS dropped two big boxes from 
New Hampshire on my doorstep, and I com¬ 
menced with the project. 

Assembly 

The F9FT Tonna comes with the vari¬ 
ous elements bundled together with tape. 


The boom sections (four of them) are marked 
with colored tape at the ends to aid in 
matching the correct boom sections quickly. 
On all Tonna antennas that I’ve used, one 
end of the boom has a red cap and the other 
a black cap. This matches the boom brace 
as well. 

As mentioned earlier, Tonna employs 
square boom material. This makes assem¬ 
bly much easier, as you simply snap the 
element into a molded plastic mount (the 
center of each element is marked with a 
crimp), then fasten the element to the boom 
with a wing screw and nut. The mount is chan¬ 
neled to fit securely to the boom. Incidental¬ 
ly, all of the mounting hardware is separated 
into various bags. This is a big help as you 
don’t need to sort out all of the hardware 
you don’t need at the moment to get to what 
you do need. All hardware is stainless steel 
except the boom-to-mast clamps, which are 
galvanized. 

The driven element is pre-assembled and 
tested at the factory. It also fastens with one 
wing screw to the square boom. The trigon 
reflector assembly attaches with pre-thread- 
ed steel plates and wing screws. You really 
need only a 10mm wrench to assemble the 
whole thing, and Tonna Includes 2 brackets to 
accommodate up to a 2" mast. One is also 
fitted snug to the square boom, and the other 
is attached to the brace. Incidentally, the 



Photo C. Cushcraft ’s 42- 18XL Boomer. Photo D. Test source antenna at 15 feet. 
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F9FT17 

32-19 

42-18XL 

Length 

2r6" 

22* 

28'9' 

Weight 

14 lbs. 

12 lbs. 

14.3 lbs. 

Feed Imp. 

50 Ohm 

50 Ohm 

50 Ohm 

Frequency Range 

1380-148.7 

144.0-146.0 

144.0-145.0 

Forward Gain 

15.3dBi 

16.2 dBd 

17.2 dBd 

Front/Back Ratio 

36.9 dB 

24 dB 

24 dB 

Sidelobe Attenuation at 90 deg. 

>50dB 

>60dB 

60 dB 

Connector 

Type N 

SO-239 

SO-239 

Matching Network 

T Match 

T Match 

T Match 

Swr at Frequency 

1.2:1 

1.2:1 

1.2:1 

Table 1, 

Measured 

F9FT 

32-19 

42-18 

Test Source 

44.5 dB 

44.5 dB 

44.8 dB 

(Reference Signal) Sidelobe 

-38 dB 

-32 dB 

-38.5 dB 

Rearward Lobe, Max. 

-15 dB 

-13 dB 

-12 dB 

Feed point Swr 

1.3:1 

1.2:1 

1.3:1 

Tables, 

Measurement 

F9FT 

32-19 

42-18 

Sidelobe Rejection 

-42.5 dB 

-37.5 dB 

-43.3dB 

F/B Ratio 

19.5 dB 

17.5dB 

16.8 dB 


Tables, 


brace also is made from square aluminum 
stock. 

The 32“19 Boomer also comes with the vari- 
ous elements bundled together. Unlike the 
F9FT, however, all of the hardware is together 
in one big bag. This is a pain in the neck since 
you must inventory all of the parts for the 
antenna first before starting assembly. You 
also run the risk of using the wrong screw in 
the wrong place (as I did) as well as even 
losing a nut, washer, or screw someplace 
(which I also did). 

The boom sections are constructed from 
1-1/4" aluminum tubing, which is fairly strong 
material. The boom braces are made of 
1-1/8" and 1" tubing. All hardware used is 
stainless steel including the boom-to-mast 
clamps. Note that the boom sections are 
not color coded, and you must measure 
the pieces carefully to make sure you have 
them in the right order. (This is less of a 
problem than on the 42-18. which we’ll get to 
in a moment.) Stainless hose clamps and 
screws are used to secure the various sec¬ 
tions together. 

You’ll need an 11/32, 5/16, and 7/16 nut- 
driver to assemble this antenna. Make sure 
you have a clear and clean work area (a paved 
driveway is best, since loose nuts and screws 
show up easily) with enough room to turn this 
antenna around as you work. The driven ele¬ 
ment requires assembly, although the tap 
points for the T match are indicated with a 
marker. The trigon reflector attaches with a 
pair of clamshell-type clamps and screws. It 
must be aligned carefully! Each element at¬ 
taches with a special clamp and support 
bracket, ensuring correct alignment on the 
boom. 

The 42-18XL Boomer is a huge beast and 
requires a lot of room for assembly. Again, as 
in the case of the 32-19, all of the hardware 
comes in one big package and you must pre¬ 
sort before starting assembly. Boom sections 
are constructed from 1-1/2" material with 
1-1/4" sections attached, so it is somewhat 
heavier than the 32-19. All hardware supplied 
is stainless steel, including the hose clamps 
and boom-to-mast clamps. The trigon reflec¬ 
tor attaches to the boom in the same manner 
as it does with the 32-19. 

Again, you’ll need 11/32, 5/16, and 7/16 
nutdrivers to assemble this antenna. A screw¬ 
driver would also help. As on the 32-19, the 
boom sections are not marked, and since two 
of them are of different lengths, they can easi¬ 
ly be confused (as I did). Measure carefully 
and mark the adjacent sections with different 
colored markers. You'll also need to construct 
theT match yourself, and the instruction guide 
tells you where to make the tap. It’s not 
marked as it is on the 32-19. 

Let’s now review some observations re¬ 
garding construction. It took me about 45 
minutes to assemble the F9FT—it’s that 
easy. The 32-19 Boomer took about 1-1/2 
hours, while the 42-18 took about 2 hours. The 
42-18XL was the most complicated assem¬ 
bly I've seen in a long time! In addition. I 
wound up short two sets of screws and nuts on 
the 32-19, while the 42-18XL had two ex¬ 
tra sets (how convenient!). The F9FT wound 


up with one extra wingscrew, holder, and 
nut assembly. 

When the F9FT is done, all sections are 
rigid, including the boom brace. You merely 
lift it up to the mast and attach the U-bolts, 
which is a big advantage of using square 
boom material. The 32-19 is somewhat floppy, 
and I suggest making the final adjustments on 
the boom brace after the main boom is at¬ 
tached to the mast. The boom brace-to-mast 
clamp is kind of fishy and twists on you white 
you’re tightening it. The 42-18XL is also flop¬ 
py, and the same procedure is suggested for 
final brace alignment. 

With the F9FT’s square boom material, 
it’s a snap to make sure all elements are 
plumb, in line, and 90 degrees from the ver¬ 
tical plane. Using round tubing does make 
this job somewhat more difficult, but the ele¬ 
ments on the 32-19 were also extremely 
plumb and in line. The drilling job on the 42-18 
was, in my opinion, substandard. At least 
four elements were not in line, as was one 
of the two trigon reflectors. How much differ¬ 
ence would this make? We'll find out in the 
measurements! 

As far as mechanical integrity, I have no 
doubts about the 32-19 and F9FT standing up 
to a good wind. Simply put, the F9FT doesn't 
offer much wind resistance, and the 32-19 
boom material is a good strength for the boom 
length. The 42-18XL is made of much heavier 
material and offers a bit more target for high 
winds, but should survive most bad weather 
conditions. Keep in mind that the 42-18XL is 
28+ feet long and will “twist" more in a 
breeze. Construction of the F9FT and 32-19 
both rate very high. The 42-18XL drops a few 
notches due to the poor drilling job. 


Test Setup 

Moving to the field resulted in Interest¬ 
ing data. I decided that to try making forward 
gain measurements would be pretty nigh im¬ 
possible given my modest setup. What I elect¬ 
ed to do was measure the difference in a given 
gain figure between the antennas as well as 
check front-to-back ratio (F/B) and sidelobe 
rejection at the 90-degree point. In addition, 
I verified the feed impedance claims as well. 
I decided to set each antenna up on a 15' 
piece of masting with nylon guys and sliprings 
for rotation. 

Now, one big problem is that 15 feet is not 
really enough to make this measurement—it 
probably ought to be more like 25 to 30 feet. 
However, I wasn’t In a position to use 25 to 30 
feet of masting and climb up and down mount¬ 
ing to remove the various beams, so 15 feet it 
was. Since the antennas exhibited such simi¬ 
lar claims for gain, F/B ratio, and sidelobe 
rejection, I suspected that incidental ground 
effects at 15 feet would affect all three anten¬ 
nas about the same, and the resulting data 
would have some merit. 

The rf test source was easy: My Kenwood 
TR-9000 with the Lo-power switch on was set 
to exactly 1 -Watt output, as measured with the 
Bird 43 Thruline meter. The source antenna 
was the folded dipole driven element from a 
KLM 4-element yagi also mounted at 15 feet 
(see Photo D). This was located exactly 70 feet 
from the test yagi mast. 

The test yagi mast was carefully located 
more than 30 feet from any trees, metal ob¬ 
jects, and cars so as to minimize reflections 
from these sources. The only effects would be 
ground reflections as I mentioned earlier. The 
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procedure used was to attach the particular 
yagi In question, set the power to 1 Watt on the 
exciter, then take careful measurements for 
maximum forward gain, maximum null at 90 
degrees to the rf source, and peak the mea¬ 
surements off the back to establish an F/B 
ratio. 

My assistant (my brother Miles) helped 
me to make sure the booms were level when 
tightening the braces and also operated the 
mast using a vise-grip while I checked the 
readings on a Boonton Model 902 rf milli- 
voltmeter. 

Results 

Photos A, B, and C show the F9FT, 32-19, 
and 42-18, respectively, undergoing mea¬ 
surements. Table 2 contains the resultant 
data. As you can no doubt tell, ground effects 
were certainly evident. As you also can tell, 
they seemed to affect each antenna about the 
same, so that no one yagi had an advantage 
over another. What can we deduce from these 
measurements? First of all, it would appear 
that the F9FT and 32-19 are about dead even 
in terms of forward gain, whatever the actual 
number is (and the claimed numbers are 15.3 
dBi vs 16.2 dBd, respectively). The 42-18 
showed a modest increase in gain—only .3 
dB—and I attribute that mostly to some 
ground effects. No doubt the misalignment 
of several of the elements had some effect 
as well. 

Take a look at Table 3 for some other inter¬ 
esting data. Again, the effects of ground re¬ 
flection are apparent. It seems safe to say that 


one may assume each antenna to have great¬ 
er than 50 dB of sidelobe rejection. 

Cushcraft claims 24 dB F/B ratio for both of 
its products, and while I think the actual figure 
is more in the neighborhood of 20 dB, the 
claim is not out of line. Tonna claims almost 37 
dB F/B, and I find this hard to believe! But the 
17-element yagi did exhibits dB better than its 
nearest competitor, so I would have to as¬ 
sume—all things being equal—that it has the 
best F/B ratio of all three yagis. The 42-18 wins 
in the forward gain category by a slim margin, 
while no doubt at the greatest disadvantage in 
the tests. 

To summarize: 

Category 
Gain 
F/B Ratio 

Sidelobe Rejection 
Ease of Construction 
Quality of Construction 


Winner 

42-18 (.3 dB better) 
F9FT(19.5dB) 
42-18 (-43.3 dB) 
F9FT 

32-19/F9FT(Atie!) 


And there you have it—not the most scien¬ 
tific test in the world, but one which proba¬ 
bly approaches the conditions in the average 
amateur installation. (After all, who stacks 
their antennas 25 feet apart on the same 
mast?) 

The Cushcraft 32-19 and 42-18 Boomers 
are available at most amateur dealers. The 
F9FT 17-element yagi is manufactured by 
Antennes Tonna of Reims, France and is 
available through the PX Shack. For more 
information, check the appropriate Reader 
Service number: Cushcraft 200, PX Shack 
201 . ■ 


SCORE 

MJC Technologies 
3704-1/2 Foothill Blvd. 


Suite 524 


La Crescenta CA 91214 

by Perry Donham KWl 0 

Price class: $100 


Number 11 on your Feedback card 


M JC’s Sweepstakes Contest Operating 
Results Enhancer (SCORE) program 
is a contester’s dream come true. SCORE 
is a complete tracking system for a sin¬ 
gle contest, the November ARRL Sweep- 
stakes. The program dupes, logs, keeps 
score in real time, displays contest statis¬ 
tics, turns your Pro-Search rotor, and con¬ 
trols the station transceiver (currently only 
Heath’s SS-9000 and Kenwood’s TS-940 are 
supported). 

The software runs on any IBM PC or 
compatible with at least one disk drive and 
128K of RAM. Full color is supported if you 
have a color graphics adapter, but the sys¬ 
tem works and looks just fine in the mono¬ 
chrome mode. 

Configuration 

SCORE is an extremely flexible package. 
A series of preference screens let you set up 
the contest just the way you want it. Along with 
the expected call, exchange, section, and 
time information are places to choose band 
edges, antennas, USB or LSB, CW wide or 
narrow filters, display color and design, print¬ 


er control sequences, and so on. With these 
screens you can create a unique contesting 
system specifically tailored to your operating 
habits. 

The display is divided into two sections. 
The Control Panel, on the top of the screen, 
is where stations are logged and where the 
real-time statistics are kept. Time is automati¬ 
cally logged, as is the band and frequency (if 
you’re computer-controlling a transceiver) of 
the contact. To the right of the log information 
is a box that shows your total contacts and 
sections, your score, and your total active and 
off time. 

Below the Control Panel is a large area 
with a variety of functions. You can choose to 
display a running log book, transceiver and 
rotor information, or a list of sections worked/ 
needed. 

Contesting 

I used SCORE for the CW section of the 
1986 Sweeps. To see how user-oriented the 
program was, I decided not to look at the 
manual before the contest started. The menus 
and on-screen instructions were very clear 
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and easy to follow, and I had no trouble set¬ 
ting all of the appropriate features to match 
my station. An on-screen context-sensitive 
help file is available if you get stuck; “context 
sensitive” means that the program keeps 
track of what you’re trying to do and gives you 
help automatically on that topic. 

Once the program was configured, I turned 
my attention to the contest (already in prog¬ 
ress). Forty meters seemed open; since that 
was also the default band on the Control Pan¬ 
el, I quickly bagged about twenty QSOs. An 
immediate problem surfaced: SCORE uses a 
lookup table to help you enter the section (you 
only need to type enough letters to uniquely 
identify the section—WN for WNY is an exam¬ 
ple). The table unfortunately doesn’t use 
two-letter postal abbreviations. Instead of 
typing AZ for Arizona, for example, you have 
to use ARI. 

Frowning a bit from the abbreviation thing, 

I decided to move to 80 meters and work 
some of the fellows closer in. I quickly dis¬ 
covered that I couldn’t change the band 
setting on the Control Panel. The only refer¬ 
ence to the band in the manual was a brief 
blurb that told me I couldn't change the band 
manually while in transceiver-control mode. 
It turned out that the reverse tab key was 
the one to use, but it was just a fluke that I 
figured it out. 

The rest of the system worked flawlessly, 
and I quickly got into a comfortable pattern of 
operating. The duping is very fast, and I ran 
along with the sections worked/needed report 
on the screen. It was a real treat to watch my 
score steadily climb, although I ended up 
watching it a bit too much. 

Reports 

Report generation is the icing on the 
SCORE cake. The program can spit out a 
variety of information, including the standard 
summary sheet and contest log. One of the 
more interesting reports is an operating pro¬ 
file. which depicts graphically what bands you 
worked and when, how many contacts were 
made on that band, and your QSO rate. This 
becomes useful when you start to plan next 
year’s contest (you can see what you did 
this year and try something different!). The 
program keeps track of your on and off times, 
too, so you can immediately see how much 
time you need to wait before coming back on 
the air. 

High SCORE 

I give the SCORE package high marks. If 
you have the SS-9000 or the TS-940S, you will 
certainly appreciate the ability to control the 
rig right from the keyboard. As for making the 
switch to a computer for logging, I’ve operated 
this contest for many years and didn’t miss my 
old paper dupe sheets one bit. 

I should mention that the current release of 
SCORE, including a version in the works for 
the ARRL DX test, fixes the problem of 
bandswitching and also allows two-letter ab¬ 
breviations. 

For additional information about SCORE, 
please check Reader Service number 203.■ 



Heil Ham Radio Handbook 

by Chris Schmidt KA IMPL 


Melco Publishing 
PO Box 26 
Marissa IL 62257 
Price: $10,95 ppd. 


Number 12 on your Feedback card 


T his is going to sound contrived, but I 
swear it isn't. As 1 was sitting at my desk 
trying to start this review, a co-worker, Phil 
(not a ham), came up to me and said: “Can I 
borrow that book that you left on your desk last 
night? Normally that ham radio stuff bores me 
to death, but that book is really interesting.” 

“That book” is the Heil Ham Radio Hand¬ 
book and it is not like most other ham litera¬ 
ture. Bob Heil K9EID treats ham radio as a fun 
pastime, not an exact science. A disclaimer to 
that effect is printed in the preface: “We 
present this handbook not as a literary master¬ 
piece but as a practical guide for all to learn 
more about amateur radio and pray that per¬ 
haps each one of us will become a better 
operator because of it.” The very fact that the 
HHRH makes no attempt to be comprehen¬ 
sive a//ows it to be fun reading. It is a reference 
book that doesn’t read like one. 

For the Newcomer 

The HHRH assumes that the information 
you “learned” to pass your license test won’t 
do you much good when it comes to the practi¬ 
cal realities of getting on the air. Since the new 
licensee’s first question is invariably, “OK, 


how do I get set up?” HHRH gives you clear 
instructions in plain (non-ham) language on 
what to do: selecting a station location, provid¬ 
ing ac power and grounds, installing a 
feedthrough pipe in a wall, finding good used 
equipment, and selecting the best antenna for 
your available space. All ham lingo is ex¬ 
plained when it appears, which prevents the 
newcomer from feeling like an outsider in his 
new hobby. 

Operating Procedures 

Chapter Three, “So You Want To Be A 
Lid,” tells you exactly how to do so in no 
uncertain terms. Examples are taken from 
practices commonly heard on the air every 
day. K9EID is trying to clean things up a bit. He 
encourages you to take a quick listen on 27 
MHz to hear the kind of operating habits we’re 
moving towards. He also stresses that many 
hams acquire their lifelong operating habits 
on the local repeater, and he encourages new 
hams to hold themselves up to a higher 
standard. 

Antennas 

All the standard designs are explained and 


construction details are given for quite a few 
antennas—this is the most extensively cov¬ 
ered topic in the book. K9EID takes great 
pains, though, to not take the fun out of what 
many consider to be the most interesting part 
of ham radio—fooling around with antenna 
construction: “The bottom line is, dive in and 
put some things together. If it works, super. If it 
doesn’t, it's back to the drawing board and 
onto the tower.” 

Everything Else 

In a similarly practical manner, the book 
covers remote bases, mobile operation, audio 
equalization (a K9EID specialty), a review of 
simple electronics, home-brewing tools and 
techniques (from soldering to building enclo¬ 
sures), grounding and RFI, and troubleshoot¬ 
ing. It also includes 40 simple projects you can 
build. 

In case you haven’t figured it out, I think the 
HHRH is a great book. For a ham just starting 
out, I can think of no better tool to use—it is 
168 pages of patient Elmering. But to imply 
thattheHHRHis useful only for beginners is to 
do it a grave injustice. No matter how long 
you’ve been licensed, you’ll find relevant and 
practical information—in plain English, not in 
engineerese—that will make you a better 
operator. 

For more information on the Heil Ham Ra¬ 
dio Handbook, check Reader Service num¬ 
ber 204. ■ 




Hi Pro Repeaters 


MAGGIORB ELECTRONIC LAB, 


•standard and 
Computerized 
Controllers 
•Standard and 
Computerized 
Auto Patches 
•Duplexers 


• A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN¬ 

CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS. LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE 
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19-INCH RACK MOUNTABLE CABINET 

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER 

SUPPLY, IDENTIFIER. AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE 
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION. ETC. 

• AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING. STATUS LIGHTS AND INDICATORS, ALL 
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS. THE HI Pro "E" IS AVAILABLE IN NOVEMBER, 


MAGGIORE ELECTRONIC LAB. 

600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO 


Manufacturers of Qualit y Communications Equi pment 


•Repeaters 

•Links 

•Remote Base 
•Low Band, 
VHF.UHF 
•Receivers 
•Transmitters 
•Antennas 



Hi Pro E' 

EXPANDABLE REPEATER SYSTEM 


WRITE OR CALL FOR OUR COMPLETE CATALOG 


26 73 Amateur Radio • January, 1987 














73 Magazine’s 
DX Dynasty 

Award 

- ' ■' I j 

' ■ " ' ' , I DX fVlap'^--Worfd | 


O ne day not loo long ago the staff of 73 
was sitting at lunch over at The Folkway 
talking about DX and DXing and how crazy 
DXCC had gotten. The DXCC Honor 
Rollers have nothing left to work, and folks 
coming into the program have no hopn: of 
working countries that haven’t been on the air 
for twenty years. 

By the lime we got around to coffee and 
mocha chip cake we had decided to start 
our own DX award. We wanted everybody 
to start with zero countries to liven things 
up a bit on the bands. Wayne suggested 
that we add to the ARRL’s DXCC countries 
list by searching through the awards pro¬ 
grams of lARU members. We decided to 
offer endorsements for every mode we could 
think of. 

We want you to have fun with this award. 
The rules are simple, but the variety of levels 
and endorsements makes the award a chal¬ 
lenge for both the beginner and the experi¬ 
enced DXer. We’ve come up with nearly 400 
countries, so you'll not soon run out of things 
to work! 

The Award 

The basic award will be issued for 100 
countries worked. Endorsements will be 
made for 150, 200. 250, 300, 350. 
375. and 400 coun¬ 
tries woi^ed. The ba¬ 
sic award is mixed¬ 
mode. 

Special endorse¬ 
ments are available 
for single-band oper¬ 
ation and for specific 


modes, including CW, SSB, satellite, Baudot 
RTTY, ASCII RTTY. AMTOR, packet, 
spread-spectrum, QRP (less than 5 Wans out¬ 
put), EME, FM, AM, FAX.andSSTV. Logs 
submitted for special endorsements must 
clearly indicate the band and mode used for 
all contacts. 

The Rules 

EITective Date: Only contacts made after 
000IZ on January 1, 1987, willbeeligiblefor 
the DXD Award. 

Bands: Contacts may be made on any ama¬ 
teur band except 10 MHz. No cross-band 
contacts are allowed. 

Modes: Any mode available to amateurs in 
your country may be used. Cross-mode con¬ 
tacts are allowed: The mode that you are 
using is what counts for the DXD Award. 

Minimum report: There is no minimum 
signal report (you can’t work ’em if you canT 
hear ’em), 

Applications: QSL cards are not required 
for the DXD Award. Application must be 
made on an official DXD form, available 
from 73 Magazine—send an SASE to WGE 
Center, Peterborough NH 03458, Attn: 
DXDA. On the form, list your contacts in 
callsign order, indicating date, time, frequen¬ 
cy or band, mode, and power. We may, on 


occasion, ask to see your log, so no funny 
business. 

Fees: The fee for the basic award, due upon 
application, is U.S.S6. IRCs are not accept¬ 
ed. Each additional endorsement is U,S.S2. 
Note: Endorsements requested on your first 
application are free. 

Country Criteria: Countries on the DXD 
Award list are taken from the awards 
programs of lARU member nations. If you 
come across a country not on the list that 
you feel should be included, send a copy of 
award rules from an lARU member which 
lists that country as being valid for an award 
to 73 Magazine for evaluation. New coun¬ 
tries will be added as needed and announced 
in 73. 

Countries List: The DXD Award coun¬ 
tries list will be printed from time to time in 
73. A copy of the current list (just under 400 
countries, but still climbing) and an official 
application form are available from 73 Mag¬ 
azine, WGE Center, Peterborough NH 
03458, Attn: DXDA. 

Ready, Set... 

Who will be the holder of DXDA ^17 Who 
will be the first to hit the 300 country mark? 
Everyone has an equal shot at it, starting 
January^ Isl. We’ll publish a list of DXD 
Award holders every 
month so that you 
can see how you are 
doing. 

Excuse me, I see 
that it’s 0001Z. . . 
CQ DX, CQ DX, 
CQ DX... ■ 


To receive a copy of the current DX Dynasty Award countries list and 
an official application form, send an SASE to 73 Magazine, WGE 
Center, Peterborough NH 03458, Attn: DXDA. 73’s DX Map of the World 
is available for $5 ppd. 
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Joseph J, CarrK4IPV 
PO Box 1099 
Falls Church VA 22041 


A Power Supply Primer: 

Part II 


Filtering the rectifier output 

on your F«cKflMidk: cwd 


I n Part I of this series (November, 1986) we 
discussed transformers and rectifiers* You 
learned that the transformer has a primary 
VA rating, which you should not underrate 
when you design electronic projects. You 
also learned that there are two basic forms of 
rectifiers, half-wave and full-wave, with the 
full-wave being preferred for almost all ap¬ 
plications. There are two types of full-wave 
rectifiers: regular (which require two diodes 
and a center-tapped transformer) and bridge 
(which require four diodes, but no center-tap 
on the transformer). The center-tapped trans¬ 
former will deliver twice the voltage when 
used with a bridge rectifier instead of with a 
two-diode regular circuit, but only half the 
current. The peak-inverse-voltage (piv) rat¬ 
ing of the diode must be not less than 2.83 
times the applied rms voltage, with most 
designers preferring 3 to 4 times as the 
minimum. 

This month, I will discuss filtering of the 
pulsating dc output from the rectifier. But 
first, let’s review the differences between the 
full-wave and half-wave rectified dc output. 

Alternating current is bi-directional . That 
is, the current flows in one direction for a half 
cycle, and then it reverses direction and flows 
in the opposite direction for a period of time. 
In a perfect sinusoidal ac, the peak voltage in 
each direction is the same (even though polar¬ 
ity is opposite), and each half cycle occupies 
exactly the same amount of time. In 60-Hz ac 
systems, the period of the ac waveform is 
1/60 second, or 16.67 milliseconds—each 
half cycle takes 8.34 milliseconds. 

The output of a rectifier is unidirectional. 
That is, current flows in only one direction— 
like true dc. But this output is not pure, true 
dc, as can be seen in Fig. 1. The output of a 
half-wave rectifier is shown in Fig. 1(a). On¬ 
ly one-half of the ac waveform is used, so 
there are half-cycle gaps in the output voltage 
that represent the time required for the nega¬ 
tive half cycle. The full-wave rectifier is 
more efficient and uses both halves of the ac 
cycle—Fig, 1(b). Note the difference in fre- 


lOO 

REM 

Program Listing t 

The* name* of this program is BRUTEFIL. 

no 

REM 

This program will calculate either the ripple factor 

120 

REM 

of a known power supply filter, or, the capacitance 

130 

REM 

required to achieve a specified ripple factor. 

140 

G05UB 

1330 

150 

PRINT 

"This program will compute either the capacitance" 

1^ 

PRINT 

"needed to achieve a given power supply ripple factor,** 

170 

PRINT 

"or, the ripple factor of an existing power supply. 

180 

PRINT 

"The type of power supply for which this program is" 

190 

PRINT 

"designed is the BRUTE FORCE type in which a single*' 

200 

PRINT 

"large value filter capacitor is connected in parallel" 

210 

PRINT 

"with the load. '* 

220 

PRINT 


230 

PRINT 


240 

GOSUB 

1370 

250 

GOSUB 

1330 

260 

PRINT 

"Select type of calculation to be performed:" 

270 

PRINT 

280 

PRINT 

"1. Ripple factor of a given power supply" 

290 

PRINT 


300 

PRINT 

"2. Capacitance needed to achieve a specified" 

310 

PRINT 

" ripple factor <r)" 

320 

PRINT 


330 

PRINT 

"3. Input voltage to produce required output voltage" 

340 

PRINT 

350 

INPUT 

"Choice Please:",A 

360 

IF A 

> 3, THEN GOTO 260 

370 

□N A GOTO 380,670,950 

380 

GOSUB 

1330 

390 

PRINT 

"Now, let's collect some information — Dk7" 

400 

PRINT 


410 

INPUT 

"Output Voltage at Full Load?",VO 

420 

PRINT 


430 

INPUT 

"Maximum load current (Amperes)'’",! 

440 

PRINT 


450 

INPUT 

"Value of Filter Capacitor Cl in uF?",Cl 

460 

PRINT 


470 

C = Cl/<10^6> 

4B0 

RL = VO/I 

490 

RFH ^ 

l/t208^RL*C) 

500 

RFH = 

RFH*100 

510 

RFH = 

INT<RFH) 

520 

RFH = 

RFH/100 

530 

RFF = 

1/t416*RL*C) 

540 

RFF = 

RFF*100 

550 

RFF = 

INT(RFF) 

560 

RFF = 

RFF/lOO 

570 

GOSUB 

1290 

580 

PRINT 

"Fullwave Ripple Factor:"iRFF 

590 

PRINT 


600 

PRINT 

"Halfwave Ripple Factor:"?RFH 

610 

PRINT 


620 

GOSUB 

1370 

630 

GOSUB 

1400 

640 

IF S = 1, THEN GOTO 380 

650 

IF S 

= 2, THEN GOTO 250 

660 

IF S = 3, THEN GOTO 1500 


28 73 Amateur Radio • January, 1987 




Listing 1 continued. 


670 

GOSUB 1330 


680 

PRINT "Lef^s collect in-formation, OK?" 


690 

PRINT 


700 

INPUT "Output Voltage at Full Load?",VO 


710 

PRINT 


720 

INPUT "Maximum load current (Amperes)?",! 


730 

PRINT 


740 

RL = VO/I 


750 

INPUT "Desired Ripple Factor?",RF 


760 

PRINT 


770 

CIH = 1/<208*RL*RF> 


780 

CIF = 1/ (416*RL-«-RF) 


790 

GOSUB 1290 


800 

CIH = ClH*10^'-6 


810 

CIH = INT<C1H) 


820 

CIF = C1F*10''6 


830 

CIF = INT<C1F) 


840 

PRINT "To achieve a ripple -factor of "; RF 


850 

PRINT "use a capacitor as follows:" 


860 

PRINT 


870 

PRINT "Fullwave circuit:";ClFj" uF" 


880 

PRINT "Halfwave circuit:";CIH;" uF" 


890 

PRINT 


900 

GOSUB 1370 


910 

GOSUB 1400 


920 

IF S = 1, THEN GOTO 670 


930 

IF S = 2, THEN GOTO 250 


940 

IF S = 3, THEN GOTO 1500 


950 

GOSUB 1330 


960 

PRINT "Now let's collect some information" 


970 

PRINT 


980 

INPUT "Required Output Voltage Under Load? " 

!. VO 

990 

PRINT 


1000 

INPUT "Maximum load current (Amperes)? ",I 


1010 

PRINT 


1020 

INPUT "Filter capacitance being used (uF)? 

",C 

1030 

PRINT 


1040 

Cl = C/10-^6 


1050 

VPH = VO + (I/<240*C1)> 


1060 

VPH = INT(VPH) 


1070 

VPF = VO (1/(120*C1)) 


1080 

VPF = INT(VPF) 


1090 

PRF = ((VPF-VO)*100)/VPF 


1100 

PRF = INT(PRF) 


1110 

PRH = ((VPH-V0)*100)/VPH 


1120 

PRH = INT(PRH) 


1130 

GOSUB 1290 


1140 

PRINT "Required Peak Pulsating DC Voltage:" 


1150 

PRINT 


1160 

PRINT "Halfwave case:":VPH 


1170 

PRINT "Fullwave case:";VPF 


1180 

PRINT 


1190 

PRINT "Voltage Regulation:" 


1200 

PRINT 


1210 

PRINT "Halfwave:PRH;" X" 


1220 

PRINT "Fullwave: ";PRF; " 7." 


1230 

PRINT 


1240 

GOSUB 1370 


1250 

GOSUB 1400 


1260 

IF S = 1, THEN GOTO 950 


1270 

IF S = 2, THEN GOTO 250 


1280 

IF S = 3, THEN GOTO 1500 


1290 

FOR I = 1 TO 5 


1300 

PRINT 


1310 

NEXT I 


1320 

RETURN 


1330 

FOR I = 1 TO 20 


1340 

PRINT 


1350 

NEXT I 


1360 

RETURN 


1370 

PRINT "PRESS ANY KEY TO CONTINUE:" 


1380 

A*=INKEY*: IF A*="" THEN 1380 


1390 

RETURN 


1400 

GOSUB 1290 


1410 

PRINT "What's Your Pleasure?" 


1420 

PRINT 


1430 

PRINT "1. Do Another of the same sort" 


1440 

PRINT "2. Return to main menu to make another selection" 

1450 

PRINT "3. Finished" 


1460 

PRINT 


1470 

INPUT "SELECTION?",S 


1480 

IF S > 3, THEN GOTO 1400 


1490 

RETURN 


1500 

GOSUB 1290 


1510 

PRINT "PROGRAM ENDED" 


1520 

END 



quency between these two waveforms: The 
half-wave ripple frequency is the same as the 
applied ac frequency (e.g,, 60 Hz in the 
U.S.), while the full-wave ripple frequency is 
twice the ac line frequency (120 Hz in 60-Hz 
systems). Because of the difference in effi¬ 
ciency, the transformer used to supply a half¬ 
wave rectifier must have a primary VA rating 
40 percent higher than the transformer used 
in a full-wave circuit to supply exactly the 
same output voltage and current levels. 

The word “ripple,” bandied about as if 
everyone knows its meaning, indicates the 
departure from pure dc (which graphs to a flat 
line) exhibited by the rectified dc. On half 
wave rectifiers, the ripple is around 120 per¬ 
cent, while on full-wave circuits it is around 
48 percent. Unfortunately, few electronic 
circuits can tolerate these levels of ripple. In 
the case of an audio amplifier, the output 
sound would contain a terrible hum, while the 
results in other circuit forms range from the 
annoying to the catastrophic. The purpose of 
filtering is to reduce the ripple to an accept¬ 
able level of annoyance. 

In this article, I will simplify matters by 
assuming that all rectifiers are bridge rectifi¬ 
ers—because they are more easily drawn. But 
you may assume that the same principles ap¬ 
ply equally well to other forms of full-wave 
rectifiers and (with different values of com¬ 
ponents) to half-wave rectifiers. 

Brute Force Filtering 

Perhaps the most common form of filter 
circuit is the so-called “brute force” filter of 
Fig. 2. In this circuit, a capacitor (the filter) is 
connected in parallel with the load (Rl) and 
the output of the rectifier. It is crude and 
forceful, but it works nicely. 

Circuit action for filter capacitor Cl is 
shown in Fig. 3, This waveform is for a 
full-wave rectifier. In the circuit of Fig. 2 
there are actually two sources of current for 
the load: the rectifier and the charge stored in 



Fig. 1. (a) The output of a half-wave rectifier 
and (b) the output ofajull-wave rectifier. 




I 



Vo 

i i 1 





Fig. 2. Brute force filter. 
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capacitor Cl. When the rectifier output 
voltage is higher than the capacitor voltage, 
the current in the load is supplied 100 percent 
from the rectifier. But, when the voltage from 
the rectifier passes its peak, current from Cl 
is dumped into the load to take up the slack. 
This is shown by the shaded areas in Fig. 3. 
The total energy in the load is thus higher. If 
you were to examine the waveform across the 
load when the filter capacitor is in the circuit, 
the waveform would resemble the heavy line 
in Fig. 3, The nearer this line is to a flat line, 
the nearer the dc output is to ‘‘pure” battery- 
style dc. 

Half-wave rectifiers have larger spaces be¬ 
tween the humps than fiill-wave circuits, so 
they must have a larger charge dumped by the 
capacitor. Because of this fact, the filter ca¬ 
pacitors for half-wave circuits must be con¬ 
siderably larger than those for full-wave cir¬ 
cuits to produce the same level of output 
ripple. 

The output voltage is dependent on the val¬ 
ue of the filter capacitor (see Fig. 3 for an 
intuitive grasp of this fact). Obviously, if less 
of the open space is filled in, the average 
voltage will be less. In one circuit that I built, 
a full-wave rectifier into a 150-milliampere 
load produced 13-V-dc output with no filter 
capacitor, 16.8-V-dc output with 200 uF, and 
18-V-dc output when the filter capacitor was 
increased to 2000 uF. The peak voltage of the 
rectified waveform was 19 volts. 

Ripple Factor 

The ripple factor (RF) is the measure of the 
effectiveness of the filter in smoothing pulsat¬ 
ing dc. For the single-capacitor brute force 
filter of Fig. 2, the ripple factor for a half¬ 
wave rectifier @ 60 Hz is RF = 1 /(208 x Rt x 
Cl), and for a full-wave rectifier @ 60 Hz is 
RF = 1/(416 X Rlx Cl), where Rl is the load 
resistance in Ohms and C1 is the filter capaci¬ 
tance in Farads. (Note: The load resistance 
Rt is defined as the output voltage Vo divided 
by the output current I— in other words, Rl = 
Vo/I.) 

Example 

What is the ripple factor of a 15-V-dc full- 
wave power supply if 2000 uF is used for Cl 
in the filter circuit of Fig. 2 and the load 
resistance is 7 Ohms? 

Solution: RF = 1/(416 x Rl x Cl) 

RF = 1/(416 X 7 Ohms x (2 x 
10”^ Farads)) 

RF = 1/5.82 
RF = 0.17 

In general, you don’t need the version of 
the equation given above, but instead you 
want to select a filter capacitor for a specified 
value of ripple factor. For those cases, 
rewrite the equations in the following form; 


CuF = 10^/(416 X Rl X RF), where Cuf is the 
capacitance of Cl in microfarads and all oth¬ 
er terms are the same as defined above. 

The output voltage from this circuit for a 
half-wave rectifier @ 60 Hz is expressed by 


Vo = Vp - (1/(120 X Cl)), and for the full- 
wave rectifier @ 60 Hz is expressed by Vo = 
Vp - (1/(240 X Cl)), where all voltages are in 
volts, I is in Amperes, and Cl is in Farads. 
Program listing 1 is a Basic program that 


Program Listing 2. 

100 REM The name of this program is RCFILTER.PS 

110 REM This program computes the values required for resistor 
120 REM and capacitor elements in an RC filter network in a DC 
130 REM power supply circuit. 

140 GOSUB 830 

150 PRINT "This program is used to select values for an" 

160 PRINT "RC power supply filter circuit." YOU WILL NEED" 

170 PRINT "to select the output voltages (VI and V2) and currents" 
180 PRINT "(11 and 12), in addition to the desired ripple factors" 

190 PRINT "for the two voltage outputs." 

200 PRINT "In General, the ripple for the lower voltage output (V2)" 

210 PRINT "is considerably lower than for the higher voltage output. 

220 GOSUB 790 
230 GOSUB 870 
240 GOSUB 830 

250 INPUT "Higher voltage output (VI)?",VI 
260 PRINT 

270 INPUT "Output current (in Amperes) for VI?",II 
280 PRINT 

290 INPUT "Ripple factor required of V1?",RF1 
300 PRINT 

310 INPUT "Lower voltage output (V2>?",V2 
320 PRINT 

330 INPUT "Output current (in Amperes) for V2?",I2 
340 PRINT 

350 INPUT "Ripple factor required for V1?",RF2 

360 GOSUB 830 

370 RLl == Vl/Il 

380 RL2 V2/I2 

390 Cl = 1/(416*RL1*RF1) 

400 Rl « ((V2-V1)/I2) + (1/(120*C1)) 

410 Rl ~ -Rl 

420 C2 = (2*10'^'-6> / (C1*R1*RL2*RF2) 

430 Cl = Cl^lO'"^ 

440 C2 ~ C2*10''-6 
450 Cl = INT(C1) 

460 C2 = INT(C2) 

470 Rl = INT(Rl) 

480 PRINT "Capacitances given below are MINIMUM values" 

490 PRINT "Select a Working Voltage DC (WVDC) rating that is" 

500 PRINT "150-percent of the output voltage, or MORE" 

510 PRINT 

520 PRINT "*******************************" 

530 PRINT "MAIN OUTPUT (V1):";V1;" Volts" 

540 PRINT "MAIN OUTPUT CURRENT (I1):";I1;" Amperes" 

550 PRINT 

560 PRINT "Filter capacitor Cl:";Cl;" uF" 

570 PRINT "Ripple Factor:";RF1 

580 PRINT "*******************************" 

590 PRINT "LOWER VOLTAGE OUTPUT (V2):";V2;" Volts" 

600 PRINT "LOWER OUTPUT CURRENT (12)";12?" Amperes" 

610 PRINT 

620 PRINT "Filter Capacitor C2:";C2;" uF" 

630 PRINT "Series Resistor (Rl)";Rl;" Ohms" 

640 PRINT "Ripple Factor:";RF2 

650 PRI NT "******************************** 

660 PRINT 
670 PRINT 
680 GOSUB 870 

690 GOSUB 830 

700 PRINT "Select one (,1) from menu below:" 

710 PRINT 

720 PRINT "1. Do another" 

730 PRINT "2. Finished" 

740 PRINT 

750 INPUT "SELECTION?",K 
760 IF K > 2, THEN GOTO 710 
770 ON K GOTO 100,900 
780 END 

790 FOR I = 1 TO 5 

800 PRINT 

810 NEXT I 

820 RETURN 

830 FOR I ^ 1 TO 30 

840 PRINT 

850 NEXT I 

860 RETURN 

870 PRINT "PRESS ANY KEY TO CONTINUE" 

880 AS=INKEY$: IF A$="" THEN 880 
890 RETURN 
900 GOSUB 830 

910 PRINT "PROGRAMED ENDED" 

920 END 



Fig. 3. Circuit action for filter capacitor CJ. 
30 73 Amateur Radio • January, 1987 







Cleveland lnsi;il;ul;e 
I Km of Electtronice _ 

Accrediied Member National Home Study CouncH 



CIE is the world’s largest independent 
study electronics school. We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology is also offered. 

Study at home — no classes. Pro- 
grams accredited and eligible for VA 
benefits. 


Cleveland Institute nt Eieeinmics 
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r~l Veteran Q Active Duty MAIL TODAY! 
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Oldies 


(But Still Goodies) 

pon't miss out on the 
chance to complete your 
shack's reference library 
with classic issues of W 
covering the full spectrum 
of amateur radio, from 
AMSAT to Zepps. 

They're invaluable addi¬ 
tions to any shack—and 
they're going fast! 

Some issues are available 
in very limited quantities. 

Call 

today to order 


1-800-722-7790 


will calculate (a) the ripple factor of a giv¬ 
en power supply, (b) the capacitance re¬ 
quired to achieve a specified ripple factor, 
and (c) the input voltage required from the 
rectifier to produce a specified output 
voltage. 

Pi-Section Filters 

One disadvantage of the brute force filter is 
that tremendous values are needed to achieve 
very low ripple-factor figures. If you cascade 
a simple RC filter with the brute force filter of 
Fig. 2, you have the pi-section filter of Fig. 4. 
The ripple factor of Vo is vei^ small, but there 
is a limit to the output current due to the 
presence of resistor R1. Also, voltage regula¬ 
tion suffers a little bit when the load current 
varies widely. The ripple factor for this type 
of filter for the half-wave rectifier @ 60 Hz is 
RF = 10“Y(CI xC2xRl xRl), and for the 
full-wave rectifier @ 60 Hz is RF = 2 x 
10*V(C1 X C2 X R1 X Rl), where all capaci¬ 
tances are in Farads and resistances are in 
Ohms. 

Program listing 2 is a Basic program to 
design RC pi-section filter circuits. This pro¬ 
gram actually combines two designs, because 
it assumes that the voltage across C1 is one of 
the outputs of the power supply, while the 
voltage across C2 is the other output. 

Bleeder Resistors 

It is generally good practice to provide a 
bleeder resistor across the output of a dc 
power supply. The resistor tends to stabilize 
the load and, in high-voltage supplies, 
provide a safety feature against electrocution 
when you are servicing dc supplies. The 
bleeder resistor gets its name from the fact 
that it tends to “bleed off” the potentially 
lethal charge stored on the filter capacitors. A 
common specification for high-voltage pow¬ 
er supplies is to make the bleeder current 
equal to five percent of the rated output cur¬ 
rent. For a lOOO-milliampere dc power sup¬ 
ply, therefore, the bleeder should be 50 mA 
(0.050 Amperes). The value of the bleeder 
should be approximately R = V/(0.05 x lo)— 
in the case above the supply produced 700 
volts dc; the value should be R = 700/0.050, 
or 14,0()0 Ohms. 

The power rating is defined by P = IR, or, 
in the example above, it should be 0.05 A x 
700 V = 35 Watts (use a 50-Watt or higher 
resistor). 

Even low-voltage power supplies should 
have a bleeder resistor in some cases. In 
high-current, unregulated power supplies, an 
unloaded output can produce a voltage that is 
too high for the filter capacitor. In the S-100 


computer power supply, which produces +8 
V dc at 5 to 30 Amperes (depending on the 
system configuration), the typical filter ca¬ 
pacitor is rated at 15 WV dc. In one 10-Am¬ 
pere version that I built, disconnecting the 
computer motherboard produced +18 volts 
across the filter capacitor—a dangerous lev¬ 
el. A lOO-Ohm, 5-Watt bleeder solved the 
problem. 

Filter Capacitor Voltage Ratings 

I once repaired medical equipment for a 
living. There was one bedside oscilloscope 
in our hospital that used a 200-volt regulat¬ 
ed power supply in which the pre-regula¬ 
tor voltage (i.e., across the filter capacitor 
at the output of the rectifier) was 270 V dc. 
The filter capacitors were rated at 60 uF @ 
350 WV dc, seemingly sufficient. But those 
capacitors had an exceedingly high failure 
rate. Out of 12 scopes, at least one would 
fail every month. The capacitors were swol¬ 
len, and that often indicates an overvoltage 
condition. 

Let’s look at the arithmetic, with normal 
tolerances considered. The line voltage will 
vary ± 15 percent, so the worst-case voltage 
will be 1.15 V, or 1.15 x 270 = 311 volts. 
The normal rule of thumb for capacitor rat¬ 
ings (unless the manufacturer claims other¬ 
wise) is ±20 percent. Thus, our 350-WV-dc 
filter capacitor could be in truth a lower 
voltage device: WV dc (real) = 0.80 WV dc 
= 0.8 X 350 = 280 volts. Under worst-case 
conditions, then, that errant scope had placed 
311 volts across a 280-volt capacitor! Replac¬ 
ing the 60-uF @ 350-WV-dc capacitor with 
a 60-uF @ 450-WV-dc unit kept me in bed 
at night—and those nurses had more confi¬ 
dence in both the scopes and their biomedical 
engineers! 

When selecting filter capacitors, then, try 
to pick one that has a WV-dc rating of 150 
percent or more of the required minimum 
value. If possible, go even higher. 

The usual rule of thumb for capacitance in 
aluminum electrolytic capacitors—the kind 
normally used in filter circuits—is that the 
actual capacitance will be —20 to +100 per¬ 
cent of the rated capacitance. Thus, a 1000- 
uF capacitor will measure 800 to 2000 uF. 
Keep these figures in mind when selecting a 
filter capacitor. 

Next Time 

In the next installment of this series, I 
will look at voltage regulator circuits includ¬ 
ing zener diodes, three-terminal IC regula¬ 
tors, adjustable IC regulators, and non-IC 
regulators. ■ 
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Alex Piechocki 
15 Locust Avenue 
Towanda PA 1884S 


Operators Aren’t 
Standing By 

They’re all on the road, running the shack 
through this super-simple DTMFdecoder. 

Number 2 on your Feedback card 


H OW can we not be aware of the impor> 
tance of DTMF (dual lone multi-fre¬ 
quency) in its role in communications? Ev¬ 
erywhere you look, louchtone™ keypads are 
appearing on a wide assortment o^^ equip¬ 
ment, ranging from HTs to the family tele¬ 
phone. Thus, we have a convenient way at 
our disposal to transmit a coded signal to 
some receiver. But wait. The telephone’s re¬ 
ceiver is in a centralized switching center, 
and our rf receiver is typically a repealer. 
What we need, therefore, is a cheap and dirty 
receiver that can decode the DTMF signal 
and do some work for us. 

That brings us to the purpose of this article: 
to describe a circuit for less than $35 that will 
turn on transmitters, shut off lights, or run 
our personal computers. 

Our circuit is constructed around the Sili¬ 
con Systems CMOS chip SSI 202 P. (There 
are several other alternative devices, namely 
the GTE G8860X, Teleione M-947, etc., but 
they are not pin-compatible and may have 
additional features.) The obvious advantage 
of this device is its simplicity and the reduc¬ 
tion of our work. Instead of wiring up a rather 
large piece of real estate to decode DTMF 
signals, we can now do the same thing using 
one 18-pin IC. 

Some of the other advantages are: (I) low 
power consumption, (2) a 5-voli supply, (3) 



Photo A, The remote-control system, wired and waiting for a call. 
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maiely 30 milliseconds (or less if reset by pin 
15 going high). Our bus output is tied to a 
74C42 binary-to-decimal decoder. This will 
decode each of our touchtone inputs to nine 
individual output lines. This could easily 
have been a 4-to-16 driver, but in the interest 
of cost and size, it was decided to go with nine 
out. (Due to the touchtone limitation of 12 
keys, 16 lines out would be a slight overkill; it 
also comes in a 24-pin chip, which will use up 
more space on the board.) 

The output of the decimal decoder is then 
sent to individual JK flip-flops. A provision is 
installed to allow one digit to be attached 
from the decimal decoder to the master reset 
line to all of the flip-flops. 

Once reset, a detected dual tone will cause 
the following series of events to occur: 

Pin 14 on the decoder chip will go high; this 
will in turn put a logic 1 on all of the J and K 
inputs, and at the same time an enable com¬ 
mand is sent to pin 3 of the decoder chip to 
allow the decoded tone to be put on the data 
bus. The binary number is decoded and the 
appropriate decimal output goes low. This 
high-to-low transition toggles the flip-flop 
and allows the Q output to change state. 

After approximately 30 ms, pin 14 goes 
low and the data bus returns to its preset value 
(due to the pull-up or pull-down resistors). 



Fig. /. Circuit concept. 


use of a cheap color-TV crystal for frequency 
reference, and (4) a tri-state output for ease of 
interfacing to a computer bus. 

The circuit that I will describe is a compro¬ 
mise between two modes of recepmon—the 
phone and the radio. The circuit is deliberate¬ 
ly left open-ended for modification for one’s 
own use. 

To start off, one has to bring a + 5-volt 
supply to the card (pin 5). Next, connect the 
signal input (pin 9); the preferred way to do 
this is through a .01-uF capacitor. You can 
omit this input capacitor only if the input 
voltage is always lower than 5 volts. 

The 3.579-MHz crystal, along with a 1- 
meg, 10% resistor, is installed across pins 11 
and 12. The oscillator is enabled by tying pin 
8 high. When pin 2 is tied high, the output is 
hex; when low, it is a binary-coded 2 of 8. 

Pin 4 inhibits lone pairs with the 1633-Hz 
component. Since telephones don’t use this 
band, 1 tied it high to inhibit it. Pin 3 high 
enables outputs D1, D2, D3, and D4; when 
low, the outputs are high impedance. 

There is a provision on the board to install 
100k resistors to supply or ground to estab¬ 
lish a preset on the bus. This would provide 
an output from the auxiliary chips when the 
decoder is in a high-impedance mode. 

When a lone pair is decoded, pin 14 will go 
high for approxi- 







Fig. 3. Circuit board, parts placement. 
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The RC-850 Repeater Controller ... 

when only the best will do. 

With an RC-850 controller, your repeater becomes fully remotely programmable - 
command codes, timers, autodial numbers, ID and tall messages . .. virtually every para¬ 
meter can be easily changed. Touch-Tone programming from your radio or the phone with 
synthesized voice confirmation. 

The patch supports local and radio-linked remote phone lines, so you can extend your 
patch coverage to match your RF coverage. Now you can have a full featured patch even 
if you can't get a phorje line at your site. The 250 autodial slots meet everyone’s needs, 
with up to 35 digit storage for MCl/Sprint. 

The easy-to-use mailbox lets you indude phone numbers, times, or frec^endes as 
parts of messages. And it’s so smart, it’ll leave you a message if you miss a reverse patch 
Of an alarm. 

Selective call capabilities range from two-tone to numeric display paging, so you’ll 
always be available. And its voice response metering continuously stores low and high 
readir^s - so you can find out how cold it gets, how high the reflect^ power reads ... and 
wh&n. 

Individual user access codes, with callsign readback, give you access to 

selected functions to completely prevent horseplay. 

Advanced Computer Controls continues to lead the way in advanced repeater technol¬ 
ogy, changing the face of amateur repeaters every day. ACC controllers offer users, control 
operators, and site managers features and tools to make operation more convenient, useful, 
and FUN! 

The industry's top-of-the-line controller - for yovr repeater. 


€tCC 


advanced 
computer 
controls, inc. 


2356 Walsh Avenue 
Santa Clara. CA 95051 

(408) 727-3330 


The decoder decodes the preset value on the 
bus and causes a corresponding transition on 
the output. Typically, the preset would be all 
zeros (binary 0) or all ones (binary 15). Vari¬ 
ous combinations could be used in tying to the 
bus allowing the preset to be used in configur¬ 
ing one’s own personal code. The flip-flop 
that was toggled would still be at its trans¬ 
ferred stale and therefore could be used to 
turn on/off equipment. 

This project was set up for phone use but 
could be modified for a radio-access code 
using a few simple parts (possibly including 
an LS7220 digital lock chip—under $3—to 
limit access to the equipment). The decoder 
was tied into a telephone-answering machine 
procured for $10 at a ham flea market. The 
output was connected to turn on and off lights 
and appliances. 

Interfacing the equipment is rather simple, 
the input being the wire to the speaker or 
input to the tape recorder. The output from 
the 74C107 flip-flops is limited to 1.75 mA. 
Therefore, to drive a load more substantial 
than an optoisolator or a small LED, one 
would need either a small transistor or a 
buffer driver. I elected the transistor because 
of size, simplicity, and cost. I used a 5k 
resistor to limit the output to 1 mA and used a 
small switcher (such as a 2N3904, 2N3906, 
etc.). This can increase output current by an 
order of magnitude to run a relay. With the 
addition of some peripheral equipment to the 
relays, one should be ready to operate one’s 
equipment remotely. ■ 
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HAM STATION 

P.O. Box 4405 
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MON-FRI: 9AM-6PM 
SAT: 9AM-3PM 
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TERMS: 
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TiEIM-TEC 



FT-767 

• HF/VHF/UHF Base Station 

• Plug-in Moduiesfor 
6m. 2m, 440 MHz 

• Loaded with Features 
S SPECIAL PRICES 


CORSAIR 11 

» You have to hear it to believe iti 
> Lowest Noise, Cleanest & 
MostSeiective 
HF Transceiver Around— 
AMERICAN MADE 


WELZ 



ICOM 


IC-m2AT 


Pocket-Sized 
2 Meter HT 
TX-140-150MHZ. 
RC 139-174 MHz 
10 Memories and 
a LCD Readout 


SSPECIAL PRICES 


FT-727R 

• Duai Band Handie 

• 5 Watts Power on 
2m & 440 MHz 

• 10 Memories 

• Battery Saver 

S SPECIAL PRICES 
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Power Meters 

Large Selection of Meters 
Aiwayson Hand 
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IC-735 

> Most Compact and Advanced 
Full-Featured HF Transceiver 
on the Market. 

SSPECIAL PRICES 


DISCOUNTS ON RIGS AND ACCESSORIES FROM: AEA,ARRL.ALiNCO, alliance, 

ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ANTENNA SPECIALISTS, ASTRON, BENCHER, BUTTERNUT, 
B & W, CSI, CALLBOOK, CUSHCRAFT, DAIWA, DIAMOND. ENCOMM, HAL, HEIL, HUSTLER, ICOM, KDK, 
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For Orders and Price Checks Call 800-523-7731 
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LouHinshaw WB0NRU 
PO Box 580635 
Tulsa OK 74158 


The Glue Ribbon Solution 


May the glue-bird of happiness drop some conductive 
graphite-epoxy mix right where you need it 


R ecently I had a problem in a power sup¬ 
ply and traced it to a faulty ground con¬ 
nection. The chassis was aluminum, and this 
prevented soldering the ground terminal 
down. Being an inventor, I didn’t let this stop 
me. I glued the ground terminal down. 

Many times I have built circuits that were 
too tight for a heat sink or were too sensitive 
for easy soldering or had any of a number of 
other problems that made soldering undesir¬ 
able. A frequent problem is the aluminum 
chassis we all know and love—but can’t sol¬ 
der to. Another is the ubiquitous aluminum 
antenna element. In each case, a number of 
people have tried, usually in vain, to solve the 
problem of poor solder bonds. 

I solved my problem with glue. 

Many hams know of the silver dust that is 
used to make a special conductive cement. 
They also know that the price is out of reach 
of most of us, I decided to home-brew my 
own. For the glue base I used two-element 
epoxy. Instead of silver dust I used powdered 
graphite, which is available as “dry lock 
lubricant” and can be purchased anywhere— 
a discount house in Tulsa carries four brands. 

It’s common knowledge that this graphite 
can be mixed with petroleum jelly to make a 
conductive grease to lubricate bearings on 
air-dielectric variable capacitors (while 
maintaining the conductivity across the bear¬ 
ings). It is also used for hand keys on their 
little bearing points. A toothpick with a dab of 
this conductive grease on the end will make 
the key or cap work like a charm. 


Number 3 on your Feedback card 

But my need was not for grease. I needed 
glue. 

I tried to mix up the epoxy and stir in as 
much graphite as I could. Unfortunately, the 
carbon was a catalyst for the hardening pro¬ 
cess, and the stuff hardened before I could stir 
in enough graphite to have a usefully low 
resistance. Back to the drawing board (or 
glue pot, as the case may be) for further 
study. 

Discovery 

I took a two-ounce glass pill bottle and put 
in a half ounce of one component of the epoxy 
cement (the component that smells like a 

“If you work quickly, 
the reaction will not 
go to completion while 
you're trying to get your 
resistance down to nil. ” 

home permanent). Then I stirred in as much 
graphite as I could. It hardened immediately. 
I then tried stirring graphite into another bot¬ 
tle containing the other component of epoxy, 
which has a faint oily smell. It Just sat there! 
The addition of a little thinner allowed it to 
take even more graphite. By having most of 


NEW TNC-2 PACKET CN-1 CONNECT ALARM 


This unique device sounds a two second beep alarm when someone connects to your station. It 
also turns on a LED ‘'CALL LITE" to let you know that a connect has occurred while you were 
away. The "CALL LITE" will remain on until you push a button to reset it. 

■ Installs in minutes—3 easy connections 

■ Not a kit, requires NO ASSEMBLY 

■ Mounts inside the TNC 

■ Works with any TAPR TNC-2 format-MFJ 1270, PAC-COM TNC200, AEA PK-80, ETC. 
Trans Com CN-1 assembled and tested, only $19.95 

Add $2.00 for Shipping and Handling 2 YEAR WARRANTEE 


For more information, 

write or call: Trans Com, Inc. 


Visa/Master Card accepted 


703-13 Annoreno Drive 
Addison, Illinois 60101 
(312)543-9055 


the graphite premixed into one of the epoxy 
components, I would gain enough time to use 
the glue before it set. I capped this mix and set 
it aside. 

When you have an application for the glue, 
put some of your premixed preparation on a 
card and add the proper amount of hardener 
(according to the instructions) and quickly 
add more graphite. If you work fast, the reac¬ 
tion will not go to completion while you’re 
trying to get your resistance down to nil. You 
will barely have time to apply the cement 
where you need it. 

This glue can be used to make resistors, 
too. If you need a high-Wattage, low-value 
resistor, dump a gob of glue between a cou¬ 
ple of heavy spade terminals. This works 
fine with dc. I don’t know how it will react 
to rf. 

Caution 

The stuff smears terribly. You will need 
some acetone to wash the glue off of things 
and a small, sharp pointed tool to clear any 
bridges from between adjacent circuits. Use 
the pointed tool after the epoxy sets, and use a 
toothpick or a cotton swap soaked in acetone 
to remove the final traces of conductive glue 
from unwanted places. 

The cost? I paid 79C for a tube of graphite 
and $1.98 for the two-part epoxy cement. So 
far I’ve used about ten percent of the stuff, 
and have applied it to everything but the cat, 
which escaped. We may never have to burn 
the kitchen table again! ■ 


LieHT WEIBHT ALUMINUIIII TOWERS 

Triangular shaped aluminum lowers, light weight, strong and 
rugged. Rasily transported, ea.siiy erected, ea.siiy taken back 
down, maintenance free. To 35' free standing if bracketed at 
10’ or buried .3 feet in the ground. To 150’ in height if guyed. 
Towers come in two sizes. 7” wide face by 8' long sections and 
11” wide face by 10’ long sections. Use as many sections as 
nccc.ssary. Collapsible sections available for overseas air ship¬ 
ment. 

7” by 8’ scctk)n.s~"S52.00ea. 11 ” by 10’ scctions-~S66.50 ea. 
For more information, write to: or Call: (214) 869-4474 

Texas Towers International Telex# 732561 

Box 10.56, Mandeviile, LA 70448 ,^180 


Pay TV and Satellite Descrambling 
All New 6th Edition! 


100 pages of theory and working schematics. 13 cable 
and 7 satellite systems, Includes bypasses, Best refer¬ 
ence available $14.95 Ex perime n ts with Yideocipher . 
Turn-ons $9.95. Cable TV . Function, bidirectional and 
security systems $12.95. MDS/MMDS Handbook . For 
hackers. $9.95. Build Satellite Sys tems Under $600 . 
$12.95. Winter 87 catalog $1, Many new products. 


Sliojiki Electronics Corp., 1327K 

NIagra St., Niagra Falls, NY 14303. COD'S 718-284-2103 
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C L Chuck Houghton WB6IGP 
6345 Badger Lake 
San Diego CA 92119 
San Diego Microwave Group 


Microwave 
Building Blocks; 
The Solfan Special 

What started life as a meek intrusion alarm 
winds up as a hot 10-GHz transceiver. 


Number 4 on your Feedback card 


I t’s not very hard to set up a station for 10 
GHz. I have been experimenting with a 
portion of a Solfan Doppler-radar intrusion 
alarm that I converted for use at 10.250 GHz. 
These alarms can be found pretty easily at 
hamfests, and I have heard many people 
speak of the high availability of these units in 
Europe, where this type of alarm circuit is 
used extensively. 

I have found two different types. Whatever 
unit you obtain can be used with the methods 
described here. The first unit that I’ll describe 
is the Solfan Intrusion Alarm Gunn diode 
mount and detector assembly. This has both a 
Gunn diode and detector diode mounted in 
the same cast waveguide mount. The wave¬ 
guide size is WG-16, or 0.4" high by 0.9" 
wide. It does not have varactor tuning for afc 
like the Microwave Associates Gunnplexer. 
The mount is about three inches long with the 
Gunn diode placed at the rear center of the 
cavity and coupled to the mixer diode by a 
small round waveguide iris midway between 
the two ends of the cavity. 

The detector diode is mounted offset to 
one side of the forward waveguide cavity for 
low coupling. Both cavities have tuning 
screws for impedance matching and frequen¬ 
cy adjustment. Photos A and B show the 
end and side views of the various Solfan 
units. Photo A shows the internal waveguide 
construction and where the diodes are mount¬ 
ed. Note that the Gunn diode is mounted dead 
center in the cavity, while the larger detec¬ 
tor diode is mounted on the side of the cav¬ 
ity wall. 

The second type of Solfan mount is a single 
Fig. I. Waveguide circulator 10-GHz transceiver. Gunn diode transmitter-type unit. This 
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Photo A. Waveguide flange end showing from left to right: iris coupling Photo B. Side view of the Solfan Gunn mounts. The ends are the single 
from single Gunn mounts, detector diode on the side of the cavity, very oscillator units. The center two units are the double mount (oscillator- 
small Gunn diode mounted in the cavity center, and another single detector assemblies). Various adjustments and connection terminals 
Gunn mount with a small horn. are visible. 


Photo C. !0-GHz transceiver (N6IZW) mounted on a large horn antenna. The system uses a 
single Solfan Gunn oscillator, circulator, diode detector, and the completed i-f amp, S-meter 
modulator circuit board. 


device does not have a detector diode at¬ 
tached with its cavity, I don’t know what 
the detector mount looks like, as I haven’t 
run into one yet. I’ve used this mount as 
a single point source to test other transceiv¬ 
ers and have mounted one unit into one 
port of a 3-port circulator, with a detec¬ 
tor mount and an antenna tied to the third 
port. While sensitivity was slightly lower 

^‘Operation during 

contest weekend 
may give some stations 
an edge of quite a few 
points by working a 
surprising number of 
different grid squares 
and contact points. ” 

than on other models, it did perform quite 
well. See Fig. 1 for details on the circulator 
system. 

There are many different configurations of 
detectors, waveguides, and oscillators that 
will produce a working station. What your 
finished product looks like depends on the 
materials you are able to scrounge up from 
junk boxes and swap meets. Photo C of 
N6IZW’s completed transceiver using a cir¬ 
culator and detector mount coupled with PC 
boards described in this article shows how 
simple components can be assembled into a 


complete system package. Photo D depicts a 
minimum transceiver. 

System Description 

To be able to construct a full-duplex 
transceiver for 10 GHz. you need four basic 
components: a 30-MHz i-f amp, a power- 


supply modulator, an i-f preamp, and a Gunn 
diode waveguide cavity/detector diode as¬ 
sembly. If you can find one of these units at 
your local swap meet, it will make this pro¬ 
ject very easy to build. If you cannot obtain 
one of the units, a suitable oscillator mount 
and detector assembly may be constructed 




fig. 2, Signal-strength meter circuit (a) schematic, (b) circuit board, foil side, and (c) parts placement. 
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Fig. 3. 30~MHz FM receiver i-f amp (a) schematic, (b) circuit hoard, foil side, and (c) parts 
placement. 


from a piece of scrap waveguide (WG-16). as 
described in the RSGB VHf Handbook , 4lh 
edition. Chapter 9.43, Figure 99. Anyone 
should be able to construct the unit with sim¬ 
ple tools. 

Safety 

One word of caution with microwave 
devices is that you should never look into the 
open end of a radiating waveguide, as serious 
eye damage can result. With low-power 
Gunn diodes, the safe distance is reached in a 
relatively short space—say several feet—but 
you should still never look into one, 

1-f Amplifier 

The i-f amplifier that I used was first 
published in the October, 1986, issue of 
73. This single-chip, 30-MHz i-f amplifi¬ 
er with its audio output stage occupies one 
small PC board. The design of the i-f am¬ 
plifier was modified to provide a signal- 
strength tuning indicator, which ties to pin 
12 on the TDA7000 with an 82-pF cou¬ 
pling capacitor. The addition of this CA3130 
op amp greatly improved the system, allow¬ 
ing an indication of signal strength for an¬ 
tenna dir^ion and an evaluation of system 
performance. 

The modification was made by Ker¬ 
ry Banke N6IZW, who mounted the cir¬ 
cuit dead-bug fashion next to the oscilla¬ 
tor coil on the i-f amplifier board ground 
foil. The results were great; with this meter 
circuit to evaluate this system, we had a rela¬ 
tive quality indication to adjust our system’s 
operation. 

I have provided a circuit board for this 
op-amp stage to simplify construction (see 
Fig. 2 for the artwork and layout of the sig¬ 
nal-strength indicator assembly). The PC 



Photo D. Microwave circulator in its simplest 
use as a 10-GHz transcei ver. This unit uses a 
Microwave Associates 10-mW Gunn source, 
a surplus circulator, a detector, and a small 
horn antenna. The impedance matching 
screw is also used for receiver **LO** injec¬ 
tion into the detector. 
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Fig, 4. Power supply modulator (a) schematic, (b) circuit board, foil side, and (c) parts 
placement. 


board is mourned adjacent to pin 12 for short 
connection leads. The circuit is a simple peak 
detector and gives good results for tuning 
indications- See Fig. 3 for details on the BO- 
MI Hz i-f amplifier. 

P/S Modulator 

The power-supply modulator for the Gunn 
diode consists of a single op-amp microphone 
amplifier whose output is coupled to the .ad¬ 
just terminal of a variable voltage regulator. 
A very small change in adjust terminal volt¬ 
age will produce a change in output voltage, 
causing the Gunn diode to be frequency mod¬ 
ulated just fine. See Fig. 4 for modulator 
diagram and parts layout. 

The power-supply modulator was used 
with a Radio Shack electret microphone 
(costing 99 cents) and attached to an alliga¬ 
tor clip with some miniature coax—noth¬ 
ing said we had to use expensive components! 
Testing the power supply consists of mak¬ 
ing sure that the output voltage using the fixed 
resistors Ls about 8 to 8.5 volts. With a po¬ 
tentiometer tied from the output of the supply 
to ground (1 to 5k pot) and its center wiper 
tied to a series resistor back to the adjust 
terminal (3k, 1/4 W), you will be able to vary 
the voltage of the regulator over a range set 
by proper selection of the fixed 1/4-W resis¬ 
tor. You want the minimum voltage to be 
about 7 volts and the upper limit about 9.5 to 
10 volts. This is the approximate range at 
which most Gunn diodes deliver power, and 
it allows a frequency-tuning control other 
than screws on the cavity for fine-frequency 
setting. 

Modulation is applied in much the same 
manner as in the fine-frequency setting 
above, but follows the amplitude variations 
from the mike amplifier; it changes the 
voltage regulator ever so slightly, producing 
frequency modulation and deviating the 
Gunn diode. Needless to say, it is wide¬ 
band operation; but it is simple and it works 
very well. 

The total system was operated from a lead- 
acid, 12-volt battery (2-1/2-Ah capacity), 
which I obtained surplus. This provided 
many days of operation without recharging. 
Normal current drawn for a Gunn diode with 
an output of 10 mW is 140 m A, 25 mW is 400 
mA, 50 mW is 600 mA, and 100 mW is 800 
mA. As you can see, with higher-output 
Gunn diodes, thermal considerations become 
very necessary' and improved heat sinks are 
needed to dissipate the heat. 

Preamplifier 

The i-f preamplifier that I used was created 
by Jim Fisk W1 HR and appeared in the Octo¬ 
ber, 1978, issue of Ham Radio. The article 
listed a special transistor for the input stage, 
which I was not able to obtain, so I used an 
MRF-901. With a little taming, it worked 
very well. I wish I could have tried the tran¬ 
sistors specified, as they would be the best 
choice for optimum performance. Several 
other types of transistors have also been used 
with good results. The output transistor that I 
used was a plain old 2N2222. The preamp 
oscillated at first; in order for the MRF-901 


transistor to be stable, its emitter lead had to 
be grounded right at its case. See Fig. 5 for 
the schematic diagram. 

Many other amplifiers could be used (even 
the 40673 MOSFET), and I suspect most 
people will just pick up a pre-made 30-MHz 
amplifier from one of the many manufactur¬ 
ers of preamps. Their cost is so low it almost 
makes it loo expensive to build one after 
you’ve gathered the parts. Whatever your 
choice, mount the preamplifier in a shielded 
box as close to the mixer diode connection as 
practical, keeping the leads very short to 
avoid stray i-f pickup. 

Checkout 

Each part of the system can be checked out 
by itself before you package the entire sys¬ 
tem. As squelch is not desired, disable the 
mute circuit on the i-f amplifier board by 
lying the 10k resistor on pin 1 of the 
TDA7000 amp to plus 5 volts. Couple a sig¬ 
nal generator at 30 MHz into the amplifier 
and set the oscillator coil for output indica¬ 
tion. Sensitivity should be about 2 to 3 micro¬ 
volts for good quieting. Attach the preampli¬ 
fier and check out its gain improvement to the 
system. 

The completed system can be tuned up with 
some simple small horn antennas on a test 


range (I use my garage). To check the output 
from your Gunn diode transmitter, connect a 
small horn antenna to a diode detector to 
which a 50-microamp meter is lied. The me¬ 
ter reads the diode-rectified current that is 
developed from your transmitter. Start with 
your antennas spaced, say, at three feet (very 
small horn antennas) and find where the focus 
point is. Then, to tune for maximum output, 
secure your units with a vise or some suitable 
mount while you tune the adjusting screws to 
match your systems. If your meter is too 
sensitive, increase the distance between the 
antennas (power falls otf as the square of 
the distance). With some experience, you can 
use the distance to estimate the power of 
your unit. 

If you know that at four feet you produce 25 
microamps of current with a 10-miiliwatt 
Gunn diode and that at eight feet you gel the 
same reading with the same antennas, you 
know that this source is about 100 milliwatts 
of power. Of course, this is a rather crude 
measurement, but if there is no other means 
of determining relative power, you use what 
you have available. 

10-GHz Communications 

Kerry N6IZW and I started out with a 
garage contact on 10 GHz, and before the day 
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was over we had worked up our distance 
to about three blocks. That was before we 
installed the i-f preamplifier. With the 
preamps installed, we worked a path of 
several miles with rock-crushing signals. 
The alligator clip mike worked so well 
we didn’t change it; if you use shielded coax 
for the lead and a shielded box to house the 
components, interference should not be a 
problem. 

With our sy.stem mounted on top of the 
diode mounts and the printed circuit boards 
unshielded for short contacts of four to five 
miles, it performed quite well. However, 
when we tried for a 15-mile path, we experi¬ 
enced severe FM broadcast interference 
feeding through the system. My system is still 
unshielded and I have yet to heed my own 
advice. 

One particularly fun contact was when 
we went to our local San Diego swap meet 
and operated hand-held portable on 10 GHz. 
Kerry and I had mounted two 5-10-dB-gain 
horn antennas on the cavity for the Gunn 
diode transceiver and pointed them sky¬ 
ward while we walked around the swap 
meet. There were a lot of questions, and we 
hoped to increase interest in operation on 10 
GHz. Though our contacts were short- 
range, we were provided with many great 
eyeball QSOs. 

I will make Gunn diodes available to ama¬ 
teurs for S5 each postpaid in the continental 
U.S. These devices provide between 50 and 
100 milliwatts of output power in a suitable 
Gunn mount as described in this article. The 
diodes are about .3 inches long—like a 3-48 
screw without a head. A printed circuit board 
etched and ready for drilling is also available. 
It includes the original i-f amp, PS modula¬ 
tor, and S-meter circuit incorporated onto 
one PC board, plus the TDA-7000 chip. The 
cost is $10. 

I would be happy to answer any ques¬ 
tions concerning this or any other related 
project. Please enclose an SASE for a prompt 
reply.! 


SSB ANALYZER 

TS-1379A solid-state 
SPECTRUM ANA¬ 
LYZER tor single 
sideband equipment. 
If^put 485-515 KHz 
and 2-30 MHz. 
Sweep: 150, 500Hz. 
3.5, 7. 14, 30 KHz. 
Large 5" display; 

16x19x18, 70 lbs sh. Used-reparable .. .$225 

Manual partial repro .. ...$15. 

CV-2353A CONVERTER, adds KK) Hz-2 MHz range to 
TS-1379A; 22 lbs sti. Reparable.. ...$75 

S6-376 TWO TONE IP GENERATOR for use witb TS- 

1379A; 35 lbs sh. Reparable. $115 

Checked. $165 Manual _ $7.50 

S6-823/URM-144 TWO-TONE REFERENCE 6EN- 
SIATOR lor use with TS-1379A; 35 lbs sh 
Reparable $105 Checked. $155 Manual $8.50 

Prices F.O.B. Uma, 0. • VISA. MASTERCARD Accepted. 
Miow SliijMiino • VMte tor tales! Catatog Soi^temen! 
Aikiress Dept. 73 • Phone 419/2Z7-6573 


FAIR ltADIC» SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 



♦ lOvOC 



sMSCaCW&VE 

tSi Ma. 32 I 0 ON lOOx. «£SiSrO« OH 20 rmm N*. 23 (O.Ijwb) WOtaND ON FT-*50-06 



Fig. 5, 30-MHz i-f preamplifier (a} schematic, (b) circuit board, foil side, and (c) parts 
placement. Courtesy of Ham Radio Magazine, J. R, Fisk WIHR, October, 1978, p. 38. 



Your SINGLE 
SOURCE for 


MOBILE 

ANTENNAS! 


NEW . 2 meter squared SSB mobile $45.** 


♦Bug Catchers* . still the best HF mobile 
antenna 250 watt & Ikw sizes 80-10meters 
(we pay shipping on above items) 

Call for other antennas available— 
both commercial and amateur 


MISSION COMMUNICATIONS 

11903 Alief Clodine Rd #500 
Houston, Texas 77082 
713-879-7764 
telex 166872 MCON UT 
(MCA^ISA/COD) 



'^Dustcoversif^ 

^vKAGILt^ 

• PROTECT your GEAR 

• Waterproof PAK Nylon 
• FIVE Colors 

• Economical 

• For ALL Amateur Radio 

Gear, Vintage thru 
Solid State. . . 



Send (SASE)Today for Brochure, 
Samples & Order Form 

^184 


KAGIL Dustcovers 
Box 06780 Portland, OR 97206 


N 
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Do you have a technique, modification, or easy-to-duplicate circuit that 
your fellow readers might be interested in? If so, send us a concise 
description of it (no more than two double-spaced pages) and include a 
clear diagram or schematic, if needed. 

If your circuit is published, you will receive a one-year subscription (or 
extension) to 73. Submit your circuits to 73 Magazine, Editorial Offices, 
WGE Center, Peterborough NH 03456, Attn. Circuits. 



Fig. 1. One-Watt CW transmitter. 


Fig. 1 is a little transmitter that could be put into a plastic Easter egg. 
This transmitter delivers approximately 1 Watt of measured rf output 
into a 50-Ohm dummy load, and creates no heating problems with the 
circuit. The crystal is a series fundamental type, and the power source is 
a 9-volt at 2-Amp supply. The transmitter can operate at another fre¬ 
quency, but Cl and C2 may have to be changed for it to work properly. 
The secondary of LI was wound over the center of a 10-uH coil, with 
five turns of 30-gauge enameled wire. Most of the parts were bought 
at Radio Shack, except for the crystal, which came from Jameco 
Electronics. 

James H. Brown 
Rockford IL 



Fig. 2.450-MHz extended double zepp. 


Sometimes old-fashioned methods work. When WB4AKA wanted a 
super simple side-mounted transmitting antenna for his UHF repeater, 
he and I turned to the old extended double zepp. Handbooks show the 
optimum length as 1.28 wavelengths, but they also assume you will use 
wide-spaced tuned lines. That was typical on 40 meters in 1938, but now 
we are on UHF and using coax. How can we match this odd impedance? 

We tried several ideas involving stubs and shorting bars and Delta 
matching sections, and finally reduced this to sheer simplicity with a 
curved matching section. It is probably theoretically a hyperbola, but 
any reasonably smooth curve should do. Just avoid any abrupt disconti¬ 
nuities (such as the Delta match offered). 

Construction is easy. Cut two stiff wires (such as ^10 house wire) 
18-1/2" long. This is 3/4 wavelength and thus matches the coax nicely. 
Then curve out from the coax connector so that the end-to-end length is 
33". This is the desired 1.28 wavelength. Slight pruning or squeezing of 
the curve gave us dead flat swr. You must measure to be sure. On these 
frequencies, there is no such thing as a cut-and-trust antenna. For 
different frequencies, use the same approach—3/4 wavelength legs 
and 1.28 overall spread. 

We supported this on a 1" x 2" boom and a piece of insulating 
board (any kind will do). Cement the antenna to the board, or drill small 



holes and tie it on, or do whatever 
you like. 

William Bruce Cameron WA4UZM 

Temple Terrace FL 

The simple design in Fig. 3 com¬ 
bines the functions of vfo and 
product detector on a single 
CA3028 (LM3028) 1C. The Seiler os¬ 
cillator (configured for 30 meters, 
but scalable) is varicap-tuned to 
provide about a 35-kHz range, and 
has good tuning linearity and better 
band-spread than a tuning capaci¬ 
tor because a pot has a 270-degree 
tuning range. Compact or spread 
the turns on LI to trim the frequency 
into the band, then coat them with 
dope. Use NPO capacitors for best 
stability. Vfo pulling is minimal un¬ 
der strong signal conditions. Bal¬ 
anced input at T1 minimizes vfo ra¬ 
diation into the antenna. Use this in 
your next direct-conversion receiv¬ 
er, or add the circuitry for offset and 
buffering in your next QRP trans¬ 
ceiver design. 

Chris Iwata KL7DM 


Fig. 3. Vfo/product detector on a chip. 


Anchorage AK 
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313 - 469-4656 

Amateur, Business 
Marine, and SWL 
Major Credit Cards 
— We ship UPS — 
Most Major Brands 
— Saies & Service — 
WE STOCK 
Radios, Ant, Books 
and Accessories 

ICOM, Kenwood, Yaesu 
and Many More!! 

Caii For Prices 


28360 Soulh River Road Sun,, Mon.—Closed 
Mt- Clemens, Ml 48045 Tue., Wed.,—10-6 
, Thurs.,Fri.—10-9 

yiy I"*^J Sal.—10-4 


WE STOCK: 

AEA, ALINCO, AMP SUPPLY CO., 
ARRL PUBLICATIONS, ASTRON, 
B & W, BENCHER, BUTTERNUT, 
CONNECT SYSTEMS, DIAWA, 
HEIL, HUSTLER, ICOM, KAN- 
TRONICS, KENPRO, KLM, LAR¬ 
SEN, MFJ, MINI PRODUCTS, 
MIRAGE, MOSLEY, NYE VIKING, 
SOMMER, SONY, SPIDER AN¬ 
TENNAS, TEN-TEC, TELEX 
HY-GAIN, TRYLON WSE DOCK¬ 
ING BOOSTER, YAESU. 

Your Dollar will go further In Canada; 
Call Today To See How Far!! 


I IIII I II ii I iiMrif !iii I ■ 11 
S«ppUe» No Dealers 

COM-WEST RADIO SYSTEMS 

8179 Main Street 
Vancouver, BC Canada V5X 3L2 

(604)321 1833 

Credit Allowed For Toll Calls 

^149 



OSClLLAtCR 



•4,7a FSXED 
may be SUSSTiTuTEQ 


Act RESISTORS l/A WATT 

LT» J2i»H 4 TURNS *20 GAUGE ENAMEtES 
WIRE WOUND (m DIAMETER MAHt^EL 
Li IS tarred one TURN FROM BOTTOM 
TO FORM LI 


LT* l2f.H 4TURNS #20 GAUGE ENAMELED WIRE WOUND ON A .21n DIAMETER 
MANDREL 

LT is tapped one turn from bottom to form LI. 


Fig. 6. Modified transmitter, using a carbon microphone. 


Fig. 5. A one-transistor FM transmitter. 

While employed at t——^ — 

Pegasus Data Sys¬ 
tems, I was asked ^. 047 ^f 

to design a simple, ioz.smm* • 1 

convenient, low-cost 1 , 0 ^ ___ 

FM transmitter that ,oo&f ^ 33 opf 

could test a large -- Tv£/ ^ 

number of vendor- CARSON I -L 

supplied FM receiv- 33 . irco-e.o ..[>3 | 

ers that were to be X I 

incorporated into a 'X 

digital data-transmis- 
sion system. The 

^ LT* l2f.H 4TURNS #20 GAUGE ENAMELED WIRE WOUND ON A .21n DIAMETER 

transmitter had to mandrel 

LT IS TAPPED ONE TURN FROM BOTTOM TO FORM LI. 

make a subjective 

check of the accura- _ 

cy of the tuning-dial „ ^ Modified transmitter, using a carbon microphone. 

setting and the sensi- ^ 

tivity of each receiver unit. Since it might become necessary to perform field tests, interconnect¬ 
ing various pieces of bulky and heavy test equipment was an undesirable alternative. 

To meet the requirement, I designed, built, and tested the transistor circuit shown in Fig. 5, The 
2N2222 circuitry is a three-element phase-shift oscillator circuit, designed to yield a 1,000-Hz 
sine wave. The 1 , 000 -Hz sine wave is then applied to the TCG-610 varactor diode (6 pF at 4 volts), 
which changes the tank capacitance, thus varying the rf oscillator frequency at a 1,000-Hz rate. 
The 1,000-0hm potentiometer in the collector circuit may be adjusted to enable the desired 
frequency modulation level. 

The Hartley rf oscillator, designed around a readily available MPF-102 JFET, has an output 
that should be relatively stable if it is enclosed in a metal box (thus minimizing changes in tank 
capacitance). The completed transmitter has a range of 30 feet when not enclosed (but without 
an antenna). When enclosed, a BNC or F connector can be used to feed the rf to a small loop. If 
you decide to build this unit, be careful, the FCC has regulations regarding the radiation of rf. 

One of my colleagues, Bohdan Stryzak, modified the transmitter by eliminating the sine-wave- 
oscillator portion and replaced it with a carbon microphone as shown in Fig. 6 . This created for his 
children a three-dollar portable transmitter that could be used with any portable FM receiver as a 
handie-talkie. 

William Rynone, PhD 
Annapolis MD 


GIVE YOUR EARS A BREAK! 

(And the XYL’s too!) 

The AUTO-KALL AK-10, ts a DTMF selective calling imit. It cofB^ts to the 
extern^ speaks jack on ymr VHF/UHF FM tiansceiv^. etc. VcHir 

^aker rsnains utfitil yoir p^«>nal 3-dSig«t Touch-Tom* 

code. That tmans you {and XYL!) don't have to listen to all the chatty-all the 
time- But if someone wants to reach you they can Great for families with two or 
more hams, activation of emergency nets, etc. 

FEATURES 

* Completely assembled and ready to use. 

* Easy setting of your personal cc^e in seconds with small rotary switches, No 
jumpers to solder, 

* Speaker resets automatically to silent-standby and leaves red LEO on to let 

you know someone called if you were away from the rig. ■■■■ 

* 8-15 VDC CMOS circuitry provides for low ewent operation 
» ^It-in speaker. Ext^nal speaker jack also [wovided 

* Measwes (Kify 1 x 3 x 5^ inch^. * Decodes all 16 di^ts. 

•Ts?a£r?-Tof« m ATiT 



AUTO■KALLkK-^0 

$QQ95 Pius$3.00 

UP V shipping & handling 
117 VAC power supply and audio 
patch cord included 

Motron Electronics 

695W. 21st Avenue 
Eugene. OR 97405 

503-687-2118 *^127 


48 73Amateur Radio • January, 1987 







1987 WORLD SSB CHAMPIONSHIPS 


Aanouncing the January Classics—the 
1987 running of Uie WwkJ SSB Champion- 
Hhe ftrst and only contests of tneir kind, 
these six individual single-band events are 
world-renowned and amongst the most ch^- 
lenging events on the bands today. Winners 
of each contest determine the World Cham¬ 
pion for 10-. 15-. 20-, 40-. 75-. and 160-meter 
single sideband: 

0000 UTC January 3,1987 
through 2400 UTC January 4,1987 
1st 10-Meter World SSB Championship 
January 10,1987 
0000-2400 UTC 

3rd iS-Meter World SSB Championship 
January 11,1987 
0000-2400 UTC 

3rd 20-Meter World SSB Championship 
0000 UTC January 17,1987 
through 2400 UTC January 18,1987 
8th 160-Meter World SSB Championship 
January 24,1987 
0000-2400 UTC 

6th 40-Meter World SSB Championship 
January 25,1987 
0000-2400 UTC 

6th 75-Meter World SSB Championship 
MISC. RULES: 

Stations may be worked only once per 
event. All contacts must be two-way SSB 
transmissions. Alt stations, regardless of their 
operating class, may operate entire contest 
periods without a rest period. 

OPERATOR CLASS: 

Ca) Single operator, single transmitter. SSB 
only. |b) Multi-operator, singte transmitter. 
SSBonfy. 


EXCHANGE: 

Stations within the continental 48 U S. 
states and 13 Canadian provinces or territo¬ 
ries traremit RS report and state, pnovtnt». or 
territory. Ait others. Including Alaska and 
Hawaii, transmit RS report and DX country. 

QSO POINTS: 

5 QSO points for contact within your own 
continent. 10 QSO points for contact outside 
your own continent. 

MULTIPLIER: 

1 multiplier point is earned for each con¬ 
tinental U S. state (48 max.). Canadian 
province or territory (13 max ), or ARRL 
DXCC country (excluding the United States 
or Canada) 

DX WINDOW: 

For the purpose of this event. DX window 
frequencies are reserved for split-frequency 
operation only WAriE stations are not to trans¬ 
mit in the DX window. DX stations may trans¬ 
mit in the DX window but must receive outside 
window frequencies, DX Windows: 7,080- 
7.090. 3.790-3.805. 1.825-1.830, 1.850- 
1.855, and 1.907-1.913 MHz. 

FINAL SCORE: 

Total QSO points x multiplier points « 
claimed score. 

CONTEST ENTRIES: 

Entries must include (1) a contest tog. (2) a 
dupe sheet for 100 or more contacts. (3) a list 
of multipliers, and (4) a summary sheet as 
outlirHKi below. Be sure to include your soap¬ 
box comments and a black-and-white photo 
for po^bte publication. 



XORU) CHAMPlOKSHIPS - 


ma gazine 

for radto MMiteifn 


SATE 

(OKT) 

Tlttf 

CALLSIGN 


NEW 

mTITLIENS 

aso 

PTS 

SENT 

RECO 













































!■■■■■■■ 















































































































































































































































































































mmmmmi 


I 


Sampte log sheet. 


SUMMARY SHEET: 

Summary Shifts must contain (1) contest 
callsi^, your QTH, (3) station owner’s 
name and address, (4) a list of station equip¬ 
ment and antennas, (5) operator class, (6) 
total QSO points, (7) total U.S. states worked, 
(8) Canadian provinces and territories 
worked, (9) the tot^ of ARRL DXCC countries 
worked. (10) total multiplier points, (11) 
claimed score, and (12) if a multi-operator 
station, a list of participants, by callsign. 

ENTRY DEADLINE: 

Mail contest entries separately to the con¬ 
test chairman listed below. Entries must be 
postmarHed no later than February W, 1^7. 
Late entries will be registered as check logs. 

DISQUALIFICATION: 

Contestants may be disqualified if they run 
ille^l power, cause deliberate interferent^, 
fail to ojmf^ with the DX wirxlow rules, at¬ 
tempt to achieve a scoring advantage, or if 
the number of duplicate contacts nm can¬ 
celled exceeds more than 3% of the total 
contacts made. Contest committee decisions 
are final. 

PENALTIES: 

A penalty of 100 QSO points will be as¬ 
sessed for each duplicate contact counted in 
a contestant's claimed score. 

AWARDS: 

A minimum of 10OQSOs must be worked in 
an event to be eligible for certificates. 
Plaques will be issued to World Champ- 
onship stations who work a minimum of 500 
contacte. Awards will be Issued in each oper¬ 
ator class, in e^h continental U.S. state. 
Canadian pro^rirK:e and territory, and ARRL 
DXCC country represented. 

RULES AND FORMS: 

Contestants are encouraged to send an 
SASE for official forms to: 


BIIIGosn^KE7C 
World Champiomhip Contests 
2665 North Busby Road 
OaliHl^orWA98277 

Malt each entry to the af^irt^ate amtest 
chairman: 

10-Meter Contest Chairman 
Linda Ingram KG6MO 
44720 N. 11th Street East 
Lancaster CA 93535 

15-Meter Contest Chairman 
Gary Vest NW5E 
Star Route, Box 34 
Holliday TX 76366 

20-Meter Contest Chairman 
Chuck Ingram WA6R 
44720 N. 11th Street East 
Lancaster CA 93535 

40-Meter Contest Chairman 
Dennis Younker NE6t 
43261 6th Street East 
Lancaster CA 93535 

75-Meter Contest Chairman 
Ron Johnson KC7RA 
68 South 300 West 
Brigham City UT 84302 
160-Meter Contest Chairman 
BUI Gosney KE7C 
2665 N, Busby Road 
Oak Harbor WA 98277 


N5AU, KS90, ZS6BPL, 
and NP4P 

— 40 -Meter World Champloi^-- 

This year was a typical Tex^ stand(M¥l 
N5AU became the Wwld Slngie-OperattK 
Champion by depriving two-time reox^d hold¬ 
er KE5CV of his tNrd consecutive world tide. 
HGE5fV. last year's runner-up. had to settle for 
third place this time around. All three Lone 
Star stations were neck and neck in the clos¬ 
ing hours of the contest. Guess It's true that 


Hand: 

Contest Calt = Stetc/ProvInc«yCountry: 

Station Owneri_ C*1) t Class: 


ram.tr Sut pss t;_Va 11S feitjma* j.ii 

wjwfator CUs*.'. O Siaf*e Station O *tS-os»tr*t»r Statioe 

CaHt 


Total krS Statas 

Total CanadJan i»row!iKas/T*rrtjori «5 
Total Countries Outside the tiS S Canada 


Total IsuitlnUer Points earned 


"fpTAL QSO jlQIHlil X. TOTAL HULflkll 


X 


I have ohserved aM coinpetUton rules as wall at regulations governing the operation of 
Amateur lUdio In iny country. Ny contest entry, as suhmUted, H true and cotrett to tha best 
of my knowledge. I agree to l>e hound by the decisions of the contest comilttee. 

date !__516«£0!___call i_ 


k h: 


6 Cenadien Troviricas worked 


list ta tountrSe 


dll !<i 

ST « WUS 

Mk m KStOT 

vr s® Wff 

IWT 

m 


TUR 


Sample summary sheet 
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everything's big in Texas, including the 
scores! 

N5AU led KE5CV by only 136 OSOs at the 
finish, enough to outweigh the multipliers 
earned by his second-place rival. Both sta* 
tions had 56 states and provinces; however, 
Mike KE5CV held the advantage in DX coun¬ 
tries worked—37 to N5AU‘s 32 

KS90 became the unchallenged Multi-Op 
Champion with a total ot 1.031 OSOs, 57 
states and provinces, 23 DX countries, and a 


total score of 424,000 points. K3TUP, World 
Champion for the past three years, apparent¬ 
ly wasn’t able to turn out but did manage to 
get some activity in on the other events. 
KS90 had smooth sailing throughout the con¬ 
test. Following by a wide margin was well- 
known 15/20'meter World Champ, K5LZO—• 
another one of those Texas powerhouses! 
Hi. Chuck! 

ZS6BPL earned the World Championship 
for DX single-op stations with 400 OSOs, 


44 states, and 43 DX countries, while Puer¬ 
to Rican station NP4P took multi-op honors 
for the event. ZS6BPL had the greatest 
competition to face. He and I4RYC had iden¬ 
tical multiplier counts of 87 and ZS68PL 
led by only 44 OSOs. The key factor; ZS6BPL 
worked more stations out of his own 
continent. NP4P took a comfortable lead 
at the very start and remained unchal¬ 
lenged throughout the evening, fis Table 2 
shows, this is the first year the world multi¬ 


op championship has been awarded out¬ 
side Italian borders. Will Italy get it back 
next year? 

In championship level compelitJon. it is no 
surprise when someone breaks a world 
record. This year is no exception. N5AU and 
KE5CV both surpassed the world 40-meter 
OSO record established last year. 


Single Operator: 


N5AU 

1986 

1,397 

KE5CV 

1986 

131 

KE5CV 

1985 

1,200 

K4XS 

1985 

1,196 

KE5IV 

1986 

1,151 

W1WEF 

1984 

1,042 

KE5CV 

1984 

1,020 

N6YK 

1985 

1.012 

VE5DX 

1982 

972 

KE5iV 

1984 

953 

MiifthOperator: 

K3TUP 

1985 

1,381 

K3TUP 

1983 

1,214 

K3TUP 

1984 

1,196 

N4DOS 

1^5 

1,151 

KYeS 

1985 

1,139 

K8ND 

1983 

1,129 

N9NB 

1982 

1,098 

W2ZQ 

1985 

1.064 

KS90 

1986 

1,031 

K9EC 

1984 

1,008 


As always, Canadian multipliers were at a 
premium. VEls, VE5s, and VE8s <Bob 
VE8DX. where were you?| were about as rare 
asClipperton Island. Stations with 50 or more 
states and provinces to their multiplier credit 
include: KS90 (57); NK7U, N5AU, KE5CV. 
KE5IV, and KV6I (56 each); KSLZO, K6HNZ, 
and KQ1F (55); NC9F. K1KJT. and W(4R (54); 
W8RA. WA3SPJ. and N2BOW (53); N6AOI 
and KA7DLV (52): NC2V, WA2HFI, and 
WD4KXB (51); and NT5D (50) 

DX country multipliers were extremely hard 
to find. Six months before the contest an¬ 
nouncements were mailed to more than 50 
publications worldwide The contest was well 
publicaed, yet It seems we still have to con¬ 
vince DX stations to work split-frequency—to 
listen for stations above 7.150 MHz. Leading 
the field with 30 countries or more were: 
DJ3HJ (53), I4RYC (51). ZS6BPL (43). 
KE5CV (37). JA3YKC (36). N5AU (32). W8RA 
and W6MKB (31). and KE51V (30). 

Speaking of split-frequency. It Is worth 
noting that many stations are not observ¬ 
ing the DX window frequencies as they were 
intended (or this contest. DX stations may 
only transmit and non-OX stations may only 
listen in the DX windows Unfortunately, this 
rule has been either misinterpreted or ig¬ 
nored by some stations and we had to dis¬ 
qualify them. We hated to do it, but rules are 
rules, and the integrity of these Champi¬ 
onship events cannot allow deviations or spe¬ 
cial allowances. 

Being an antenna nut myself. I look for¬ 
ward to conducting the antenna survey each 
year. With the help of Contest Chairman 
NE6I. here are the tabulated results extracted 



40'me ter world single-op DX champion 
ZSSBPL 


Overall Winners 

—Single Operator 



KY 

KD4TO 

82 

95,432 

USA 

KE5CV 

85 

704.520 

LA 

KD5RW 

66 

43.930 

Canada 

VE3MFP 

85 

227,420 

Ml 

W 8 RA 

86 

317,100 

DX 

ZS 6 BPL 

86 

340,605 

NC 

NW4B 

84 

433.875 





NJ 

W2ZO 

85 

359,700 

Overall Wmners 

—MutthQp^rator 



NY 

N2EtK 

84 

66.865 





OH 

K 8 ND 

83 

113.646 

USA 

K3TUP 

85 

597.240 

OR 

NK7U 

86 

319.125 

Canada 

VE 2 ZP 

EZ 

86.355 

PA 

K3TUP 

85 

597,240 

DX 

f4KDJ 

84 

545.090 

Rl 

KKlB 

84 

17.820 





SO 

KB80A 

84 

173.565 

WAiE Slattons— 

Single Operator 



TN 

N4DDS 

85 

3^.770 

AL 

KA4RKD 

82 

16.0K) 

TX 

WDSGSL 

85 

342.005 

AR 

KDOHY 

86 

68.000 

VA 

NA4L 

84 

342,735 

AZ 

WB7APW 

85 

132.370 

VT 

W 81 GMH 

83 

9.898 

CA 

N 6 YK 

85 

539.400 

WA 

KE7C 

84 

48,900 

CO 

K9MWM/i 

84 

239.600 

Wl 

K9EC 

84 

449,360 

CT 

W 1 WEF 

84 

434.320 

WY 

KB7M 

84 

19.075 

DE 

AC3T 

86 

123,300 

OUE 

VE22P 

82 

86,355 

FL 

K4XS 

85 

567,840 





GA 

K4dPD 

84 

197,210 

DX Stations—Singie Operator 



lA 

KDOHY 

85 

99.680 

Alaska 

KL7U 

85 

187.000 

ID 

KJ7R 

82 

9,333 

Australia 

VK5BW 

82 

13,158 

IL 

KB 8 AC 

85 

95.410 

Austna 

OElWWL 

84 

14.580 

IN 

N9GT 

85 

236,375 

Brazil 

PY5EG 

83 

69.064 

KS 

NOCLV 

85 

28,595 

Bulgaria 

LZ1KKA 

85 

17.640 

KY 

KD4TO 

84 

214.620 

Cayman Is. 

ZF 2 GO 

85 

30,590 

LA 

NS5Z 

85 

64.435 

Ceuta 

EA9KQ 

84 

39,565 

MA 

KAIGG 

85 

303.680 

Czech. 

OKITN 

84 

137,610 

MD 

K3ZO 

86 

72,610 

Denmark 

OZ3ZK 

85 

3.920 

ME 

KSIG 

84 

62,405 

Dom. Rep. 

Ht4AGE 

82 

24,603 

Ml 

N 8 CXX 

85 

202,620 

East Germany 

Y33TA 

84 

22,080 

MN 

KA7DLV 

86 

129,640 

Ecuador 

HC10T 

86 

74,790 

MS 

AE5H 

85 

142.680 

England 

G4IVJ 

84 

14,260 

MT 

KS7T 

85 

35,860 

France 

FE 6 BVB 

85 

6,375 

NC 

W4TMR 

84 

140,080 

Guam 

KD7P/KH2 

84 

228,200 

NE 

KOHA 

85 

338,000 

Hawaii 

KH 6 DW 

88 

27.170 

NH 

AK1A 

85 

103,740 

Honduras 

HRIFC 

85 

34,860 

NJ 

NC2V 

85 

344.520 

Indonesia 

Yceopo 

86 

34,580 

NM 

W5TTE 

85 

74,800 

Israel 

4X6DK 

84 

10,030 

NV 

KD7SP 

85 

75,330 

Italy 

I4RYC 

86 

270,570 

NY 

WA 1 BBB 

85 

108,330 

ITU/Geneva 

4U1ITU 

84 

167.440 

OH 

WD 8 IVL 

84 

187.860 

Japan 

JH3TKM 

84 

41,085 

OK 

N5AFV 

85 

21,800 

Korea 

HL1ABR 

86 

4,585 

OR 

KI7M 

84 

207,025 

Luxemberg 

LX 1 JX 

84 

48.345 

PA 

KI2G 

84 

236,250 

Montserral 

K3WGR/VP2M 

85 

176,175 

Rl 

KAlSR 

85 

98,820 

Morocco 

CN 8 CO 

82 

61.008 

SC 

W4TWW 

85 

13,440 

Netherlands 

PA3CEF 

85 

600 

TN 

N4JII 

85 

137,200 

New Zealand 

ZLIBOD 

84 

90.630 

TX 

KE5CV 

85 

704.520 

Norway 

LA5YF 

82 

32,319 

UT 

KC7PA 

85 

77,000 

Philippines 

KF 6 ME/DU 

85 

45.960 

VA 

WD4KXB 

86 

122.220 

Poland 

SP9FIH 

86 

6.100 

VT 

KTU 

84 

106,335 

Portugal 

CT4NH 

83 

74.888 

WA 

N7EMX 

84 

20,600 

Romania 

Y09CUF/3 

82 

230 

Wl 

K9EC 

85 

317,560 

Solomon 

H44SH 

82 

37.765 

WV 

NJ 8 N 

86 

225,455 

So. Athca 

ZS 6 BPL 

86 

340,605 

WY 

K87M 

85 

43,665 

Spam 

EA3CCN 

84 

76.250 

ALT 

VE 6 CPP 

86 

8.190 

Sw^en 

SM4CAN 

82 

6 ^ 

BC 

VE7BBD 

86 

2,945 

Venezuela 

4M3AZC 

83 

124,805 

LAB 

V02CW 

83 

29,326 

West Germany 

DJ3HJ 

85 

284,375 

MAN 

VE4RP 

83 

9,576 

Yugoslavra 

YU3CK 

85 

20,200 

NB 

VE 1 AJJ 

82 

9.308 





NS 

VE 1 NG 

86 

65.280 

DX Statior^-Mutu-Operator: 



ONT 

\/£3MFP 

85 

227,420 

Alaska 

AL70X 

84 

34.125 

QUE 

VE2YU 

85 

39.480 

Australia 

VK 6 IR 

8 $ 

128.750 

YUK 

VYICW 

86 

1,860 

Costa Rtca 

Ti2DCR 

86 

39.790 





C 2 iK:h 

OK 1 KSO 

84 

307,020 

W/VE Sfatirms —Multr-Operator: 



England 

GeAGH 

86 

1.595 

CA 

KE 6 WA 

84 

188.430 

Italy 

I4KDJ 

84 

545.090 

CO 

KYOS 

85 

512,940 

Japan 

JA7YF8 

85 

19,075 

FL 

WA4JXI 

85 

468.585 

Korea 

HL9FY 

84 

20.200 

IL 

KS90 

86 

424.{XX) 

Puerto Rico 

NP4CC 

84 

217,005 

IN 

N9NB 

82 

112.965 

West Germany 

DL 8 NaE 

84 

194.220 


Table t 40‘meter horror all-time record holdefS. (ColamnsshowOTH, calls^n, year, and score) 
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1986 40-METER WORLD SSB CHAMPIONSHIP 

Callsign, OTH, OSOs, states and provinces, DX countries, tot^ score 
* • = World Champions; ‘ = State, ProvirKe, Country Champions 


W/V£—Single Operator 





4M5J 

Venezuela 

91 

25 

19 

36,520 

** N5AU 

TX 

1,397 

56 

32 

641,080 

• YC8DPO 

Indonesia 

192 

0 

19 

34.580 

• KE5CV 

TX 

1,261 

56 

37 

626.355 

KH6DW 

Hawaii 

74 

27 

11 

27.170 

KE5JV 

TX 

1.151 

56 

30 

530,620 

JR6EZE 

Japan 

69 

2 

25 

15.525 

• K6HN2 

CA 

737 

55 

21 

319,960 

SP9RH 

Poland 

55 

0 

20 

6,100 

• KQ1F 

MA 

839 

55 

14 

292.215 

Y43GO 

East Germany 

56 

0 

19 

5,320 

NR5M 

TX 

674 

55 

23 

281,190 

Y24MB 

East Germany 

52 

0 

18 

4,770 

• NC2V 

NJ 

782 

51 

12 

251,055 

Y54NL 

East Germany 

54 

0 

17 

4.675 

K1KJT 

MA 

667 

54 

14 

230,180 

• HL1ABR 

Korea 

128 

1 

6 

4,585 

• KV« 

NE 

748 

56 

4 

225.600 

OKIKZ 

Czechoslovakia 

55 

0 

15 

4,200 

• NJ8N 

WV 

666 

54 

13 

225,455 

OZIDPW 

Denmark 

36 

0 

14 

2,590 

W6MKB 

CA 

380 

47 

31 

190,320 

L22QV 

Bulgaria 

36 

0 

13 

2,535 

N2BOW 

NJ 

516 

53 

17 

185,150 

Y78XL 

East Germany 

27 

0 

14 

1.540 

N6AOt 

CA 

366 

52 

26 

169,650 

OK1AJN 

Czechoslovakia 

25 

0 

11 

1,485 

• W)4R 

GA 

515 

54 

11 

168,675 

Y36NC 

East Germany 

27 

0 

10 

1,350 

' N4EJV 

FL 

418 

48 

22 

154.^0 

JA1YAG 

Japan 

17 

3 

5 

1,280 

- KA7DLV 

MN 

462 

52 

4 

129,640 

14CSP 

Italy 

17 

0 

17 

1.235 

' AC3T 

DE 

407 

50 

10 

123,300 

EA3ALM 

Spain 

21 

0 

10 

1.150 

* W04KXB 

VA 

382 

51 

12 

122.220 

EA3BOX 

Spain 

17 

0 

9 

765 

W4WKQ 

FL 

439 

49 

5 

119.340 

OK3YK 

Czechoslovakia 

19 

0 

8 

760 

* NE8T 

Ml 

389 

49 

8 

112.005 

YU7SF 

Yug(»lavta 

17 

0 

8 

680 

WA2HFt 

MN 

410 

51 

2 

108,650 

Y32KE 

East Germany 

14 

0 

9 

675 

• VE3BVD 

ONT 

322 

42 

18 

106,200 

Y22WF 

East Germany 

17 

0 

6 

510 

WA2YLY 

NJ 

360 

45 

4 

88.445 

JE1GZB 

Japan 

7 

2 

2 

260 

• KA1SR 

Rl 

301 

43 

10 

80,030 

JH3DEJ 

Japan 

5 

0 

4 

160 

• W4TMR 

NC 

259 

46 

13 

79,650 

OK2BHO 

Czechoslovakia 

7 

0 

4 

140 

* K3ZO 

MD 

262 

42 

11 

72,610 

Y340L 

East Germany 

7 

0 

3 

105 

• KOeHY 

AR 

268 

45 

5 

68.000 

JA2MNB 

Japan 

3 

0 

3 

90 

• VEING 

NS 

190 

43 

21 

65.280 

OK2ABU 

Czechoslovakia 

4 

0 

3 

60 

* KC4TX 

KY 

200 

47 

12 

63,425 

JA1KFX 

Japan 

3 

1 

1 

60 

K5FUV 

AR 

203 

41 

11 

54,340 

LZIBJ 

Bulgaria 

3 

0 

3 

45 

• W3ARK 

PA 

242 

43 

1 

53.240 

Y59ZF 

East Germany 

3 

0 

3 

45 

WA6FGV 

CA 

217 

45 

3 

52.320 

JR4tSK 

Japan 

2 

0 

2 

20 

K5HSL 

TX 

200 

43 

5 

49,920 

(Checklogs: Y32UC. Y38YK, and Y55YF,) 




K5GN 

TX 

204 

45 

2 

48.175 







* NeBSA 

CO 

187 

44 

6 

47,250 







‘ KE7KF 

UT 

230 

34 

5 

46.215 

W/VB—Mufti-Operator 





• W3SOH 

VT 

216 

40 

2 

45,360 

“ KS90 

IL 

1,031 

57 

23 

424.000 

■ N4HQT 

TN 

239 

36 

0 

43,020 

' K5LZO 

TX 

674 

55 

27 

320,620 

• KA2VAJ 

NY 

214 

38 

2 

42,800 

• NK7U 

OR 

831 

56 

19 

319,125 

• KQ9Z 

IN 

205 

37 

3 

41,200 

• W8RA 

Ml 

718 

53 

31 

317.100 

* KN1M 

ME 

155 

38 

6 

34,760 

* WA3SPJ 

PA 

703 

53 

25 

287.820 

Ki4UJ 

KY 

138 

38 

4 

29,610 

NT5D 

TX 

633 

50 

26 

253,080 

KF4HK 

NC 

106 

37 

5 

22,680 

• NC9F 

IL 

737 

54 

12 

245,190 

• KB8KW 

WY 

102 

39 

4 

22,575 

K5MR 

TX 

425 

49 

19 

153,680 

* KA9BOA 

IL 

122 

36 

1 

22.570 

• WA6HRH 

CA 

337 

48 

16 

115,520 

W9NGB 

MN 

104 

42 

1 

22,360 

* KD5RW 

LA 

189 

41 

5 

43,930 

K5ZD 

MA 

93 

33 

8 

20,090 

WV2ZOW 

NJ 

71 

30 

3 

11,715 

• W1WEF 

CT 

100 

38 

1 

19,695 







K8KUH 

Ml 

94 

34 

3 

17,575 







W3RGX 

MD 

88 

37 

2 

17,355 

DX—MufthOperator 





* W9MQZ 

Wl 

103 

33 

0 

16,995 

•• NP4P 

Puerto Rico 

453 

48 

28 

183.920 

KC7PA 

UT 

101 

26 

4 

15,600 

* TI2DCR 

Costa Rica 

169 

35 

11 

39,790 

K4GKV 

GA 

81 

31 

5 

15,120 

JA3YKC 

Japan 

67 

2 

36 

26,980 

WA5IYX 

TX 

76 

36 

2 

14,630 

JA9Y6A 

Japan 

53 

7 

13 

10,000 

• KA7STQ 

OR 

100 

26 

2 

14,100 

JA8YAK 

Japan 

32 

2 

14 

4.320 

WK4F 

FL 

71 

33 

3 

13,320 

JA2YEF 

Japan 

23 

2 

13 

3,150 

W9REC 

IL 

61 

33 

0 

10,065 

G8AGH 

England 

29 

0 

11 

1.595 

W8VEN 

WV 

64 

29 

1 

9.600 







K7LXC 

WA 

63 

30 

0 

9.450 







NE6i 

CA 

73 

21 

3 

8,880 

Multi-Operator Participants: 





VE6CPP 

ALB 

63 

26 

0 

8,190 

G0AGH 

G0AGH. G4XOM, G4iEB 




N5AFV 

TX 

55 

26 

2 

7.840 

JA2YEF 

JI2LPD, JI20VF, J(2S1C. JJ2VFE, JR2PVI 



KFIB 

CT 

52 

25 

2 

7.020 

JA3YKC 

JI3ERV, JL3ERV. JR6NWN 




KD6SA 

TX 

32 

19 

0 

3,040 

JA9YBA 

JA9VDA, Mia Takagi 




VE7BBD 

BC 

31 

18 

1 

2,945 

JA0YAK 

JH0ELL. JHeUSD 





VY1CW 

YUK 

26 

10 

2 

1,860 

NP4P 

NP4P, NP4Z 





K2SCU 

TX 

20 

11 

5 

1.840 

TI2DCR 

Tt2DCR. Tt2K7Y 





WA3JXW 

PA 

15 

10 

0 

750 

WV2ZOW 

WV2ZOW. WB2T1X 




K1NCD 

CT 

14 

9 

0 

630 

WA3SPJ 

WA3SPJ. KS3F 





W3FQE 

MD 

3 

3 

0 

45 

K5MR 

K5MR, N5RZ 





(Checklog: K6FM.) 





KD5RW 

KD5RW, KA5DLM, KA5BOO 










i^LZO 

K5LZO. KA5SBS. WB5RUS 










NT5D 

NT5D. WB5N.NM5M 




DX—Sir^ Curator 





WA6HRH 

WA6HRH. KG6JE. N6KUY. N6UK. KB6JWV 


••2S6BPL 

South Africa 

400 

44 

43 

340,605 

NK7U 

NK7U. NITT 





• f4RYC 

ft^y 

366 

36 

51 

270.570 

weRA 

W8RA. NF8C 





* DJ3HJ 

West Germany 

227 

7 

53 

91,800 

NC9F 

NC9F. W9HUW, WB9IPW, W9JB, G4UTB/W9 


* HClOT 

Ecuador 

141 

32 

22 

74.790 

KS90 

KS90. NB9T, KA9DVY 





56 7$ Amateur Radio • January, 1987 




Dumi 

oziom 

spsprH 

VY1CW 

mm 

KAXViU 

W/^SPJ 

WD4J0CB 

mm 

W4TMR 

W4WK0 

WA5IYX 

KA70LV 

K7LXC 

NG9F 

W9MQZ 

KV01 


40*METEH SOAPBOX 

Very strong storm pulled antennas ik»wn 
Rist crmtest I’ve been In; cert^nly not my 

Pity Cbal I have a remoto vfo to woric split trequewy to the USA, 

we wBl haw 24 hours g^»d propagation up here, 

^rem acmtest good K^hedufir^. No foc4bidl TVI! 

Pojf band cmKfi^s “f «low score, 

C<»Kiho^ SOSO. 

Never gc4 a Europe^ 

Very few DXstations mtukl ftsien up, Owralt an enj^airfe cxmtest. 

First bme in the contest. Had a gqo6 time though DX conditions were dw 
poorer i have ever 

As always, an excellent contest. Locking fcKward to returrting next year. 

A very FB ccmtest! 

Big^t thrill was finally ^ttlng a ZS6 on 40 meters. 

I was amazed at all the activity that persisted clear up to the very end ot the 
cont^t, 

SOOSOsln last 20 minutes*—whew! 

About 0000 the power in the neighborhood failed. You can imagine the 
looks we got from the neighbors. They assumed we caused it. 

Enjoyed the contest very much. 

FirsI time I finished WAS so early in the contest. 


from this year's entries, showing the anten¬ 
nas ui^ in the 40*meter contest and their 
percentages: 


Inverted vee/dipole 

37.S 

Vertical 

165 

2*etement yagl 

115 

3-^ment 

9.5 

4-elsfnent yagi 

9.5 

M^Milaneous wire arrays 

5.5 

D®ttaloop 

25 

GSRV 

2,5 

Rotaryd^ote 

2.S 

Half-wave sloper 

2,0 

Folded umbrella 

5 


So how does your station compare? Are 
you like me, going to add another element 
next year? Right on. Check out last year's 
survey. The results are quite similar. For the 
most part. World Champiorts run 4-element 
arrays, while state or provincial winners use 
dipoles. 

Table 3 compares your station to the top 
five in each categc^ Let's Me whK makes a 
championship station besktes a dam gpod 
operator. 

This year saw &&me n&N recorcfe estab* 
Itshed- Glance through Tabte 1, the honor roll 
list of 40-meter world-record hokJers. I’m sure 



1962 

1963 

1964 

1965 

1966 

W/VE Single Op: 

VE5DX 

KC5NO 

KE5CV 

KE5CV 

NSAU 

WATE Mufti-Op: 

N9NB 

K3TUP 

K3TUP 

K3TUP 

KS90 

OX Single Op: 

YV5ANE 

4M3AZC 

KD7P/KH2 

DJ3HJ 

2S6BPL 

DX Multl-Op: 

I4YNO 

fSNPH 

l4KDd 

t4KDJ 

NP4P 


Tab^ 2. 4(Hn&ter awfd cbanv»Q^ 


Sin^eC^ 

NSAU 

TX 

Unknown at press time 


KE5CV 

TX 

TS-930S 

Alpha 770 

tour 3-element yagis 

KE5IV 

TX 

TS-930S 

Alpha 77DX 

two 4*element yagis 

K6HNZ 

CA 

TS-930S 

Alpha 76PA 

2-element yagl 

ZS6BPL 


Home-brew 

Home-brew 

2-element yagi 

Mutti-Op: 1 

KS90 

IL 

C-ltne 

SB-220 

3-element yagi 

K5LZO 

TX 

TS-430S 

Alpha 76A 

4-element yagi 

NK7U 

OR 

TS-930S 

Alpha 78 

4-element yagi 

W6RA 

Ml 

TS-180 

SB-220 

3-etement yagi 

WA3SPJ 

PA 

TS-830 

Alpha 76PA 

3-element yagi 


Tabte 3. Equipment of the top-five single- and mutti-c^ 40-meter stations. 


you'll recognize some of the stations listed 
Perhaps next year„ your call will lead the list 
tjx your state, province, or country. Plan your 
attsk^ and go tor Itt 

On behalf ot 40-metef Contest Ch^rman 
Dennis Younker NE6I: Thank you all tor 
your dedication to the band and for the 
support given our events year after year. 
A stafwJing ovatkrn to our tour World 40* 
Meter Champions: N5AU. KS90. ZS6BPL. 
and NP4P.a 


Look for the 20- and 15^ 
Meter World Champion¬ 
ship results in the Feb- 
ruaryissue. 



The Super Converter FeaUires: 

-• Listening to 810-912 MHz Band on a UHF 
Scanner and for Other Monitor Receivers 
-• Easy Connections to Your Receiver 
9 Volts Battery Operation Power Source 
and Power On Indicator by LED Display 
•9 External Power Jack size: 79(W) x 30(H) x ioo(D) mm 


EASY USTENING 

• FOR 810 TO 912 MHz BAND 
SUPER CONVERTER 8001 

• FOR YOUR UHF SCANNING 
RECEIVER AND OTHERS 

A super-converter 8001 has been certified by 
FCC part 15 regulation. 

HOW TO ORDER ^ 

j Name:_ . 

I Address:_ . 

I City:_ State:_. 

I Zip:__ Phone ( )__ . 

I Make Check or Money Order payable to , 

GRE AMERICA INC. * 

i Mail to: GRE AMERICA INC. i 

j 425 Harbor Blvd., Belmont, CA 94002 \ 

, Unit Cost (a $59.94 k _ = __ 

I Qty. Total I 

j CA Residents Add 6.5% Tax_, 

Shipping & Handling (a $4.00/ 

I Unit X _ = _ j 

I I 

, PAYMENT METHOD total ► I I 

j □ Check □ Money Order ■ 

□ Mastercard □ Visa 


Warranty 

•• 180 Days From Date of Purchase 

Un it Cost 

•9 $59.94 plus $4.00 Shipping and Handling Charge 


Card No._ 

^ Expiration Date_ 

j Signature_ , 

, PHONE ORDER: 800-233^5973 , 

or 415-591-1400 ' 

!_ i 
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PECIAL EVENTS 


SOUTH BEND IN 
JAN 4 

A Hamfest Swap ’N’ Shop will be 
held on January 4 at Century Center, 
downtown on U.S. 33, oneway, north 
between the St. Joseph Bank Building 
and the river, in South Bend, Indiana. 
Four-lane highway to the door from all 
directions. Tables: $5/5-foot round, 
$10/8 X 2.5 rectangular, $2/ft, wall loca¬ 
tions. Talk-in on .52, .99/.39, .93/.33. 
.69/ 09, 142.29. For more information, 
contact Wayne Werts K9IXU, 1889 Riv¬ 
erside Drive, South Bend IN 46616; 
(219)-233-5307. 

MILWAUKEE Wl 
JAN 10 

The West Allis ARC will sponsor the 
15th annual Mid-Winter Swapfest on 
January 10, from 8 a.m. to 3 p.m., at 
the Waukesha Co. Expo Center Fo¬ 
rum. Directions: 1-94 to Co. J, south to 
FT, west to expo- Admission is $2 in 
advance, $3 at the door. Tables (4- 
foot): $3 in advance, $4 at the door. 
Advance deadline is January 2. Ama¬ 
teur exams given. For tickets or infor¬ 
mation, write to WARAC Swapfest, PO 
Box 1072, Milwaukee Wl 53201 (SASE 
please). 

ROBERT E. LEE'S B'DAY 
jAN 17-18 

The Confederate Signal Association 
of South Mississippi will operate a spe¬ 
cial-event station on January 17-18 to 
celebrate Robert E. Lee’s birthday. 
Operation times will be 1800 UTC Sat¬ 
urday to 1900 UTC Sunday. The fre¬ 
quencies planned are 21.150, 21.350, 

28.150, 28.350, 50.150. 144.150, and 

432.150. QSL via W. R. Jeffrey 
KA4CRT, PO Box 923, Gulfport MS 
39502-0923. 

HOSARC DOUBLE 7 
JAN 18 

The Hall of Science ARC will issue a 
commemorative certificate to anyone 
working a HOSARC station on January 
18. in celebration of its 14th anniver¬ 
sary. HOSARC stations using the call 
WB2JSM will operate SSB in the 40- 
and 20-meter General phone bands, 
and CW in the 40- and 15-meter Novice 
bands, from 1500 to 2100 UTC. QSL 
with a large SASE (44c or one IRC) to: 
HOSARC OSL Manager, Arnie Schiff- 
man WB2YXB, 81-22 250th Street, 
Bellrose NY 11426. 

MICHIGAN 150TH 
JAN 25 

The Oakland County ARS will oper¬ 
ate W8TNO on January 25, from 1600 
to 0000 UTC. to celebrate the 150th 
anniversary of the state of Michigan. 
Operation will be on 20 through 80 me¬ 
ters, SSB and CW. Suggested fre¬ 
quencies are 14,270, 7.270, and 3,870; 
CW—7.130 and 3.730. For a special 


certificate, send a 9 x 12 SASE to 
W8TNO. 

YONKERS NY 
JAN 25 

The Yonkers ARC will sponsor its 
Electronics Auction on January 25, 
from 9 a.m. to 3 p.m., at Lemko Hall, 
556 Yonkers Avenue, Yonkers, New 
York. Inspection from 9-10 a.m.; auc¬ 
tion starts at 10 a.m. sharp. Admission 
is $3, children under 8 free. Club com¬ 
mission on successful sales only: 10% 
on first $100,5% on remainder. Talk-in 
on 146.865, 440.150, or 146.52. For 
more information, contact YARC, 53 
Hayward Avenue, Yonkers NY 10704; 
(914)-969-1053. 

GREENVILLE AL 
JAN 25 

The Butler County ARC will hold its 
annual Hamfest on January 25, from 8 
a.m. until 2 p.m., at the Greenville, Ala¬ 
bama, Recreation Center. 

SOUTHFIELD Ml 
JAN 25 

The Southfield High School ARC is 
sponsoring its 20th annual Swap and 
Shop on January 25, from 8 a.m. to 3 
p.m., at Southfield High School. Ad¬ 
mission is $3. Reserved tables are $20 
for two 8-foot tables (paid in advance). 
Additional reserved tables are $10 
each. Tables will also be available at 
the door. Please reserve tables and 
tickets in advance and specify if you 
need electrical outlets and wall space. 
All table reservations will be confirmed. 
For more information or reservations, 
write to Robert Younker, Southfield 
High School, 24675 Lahser, Southfield 
Ml 48034. 

MARSHALL ISLANDS 
JAN31-FEB9 

The Kwajalein ARC will operate 
KX6BUfrom 0600 UTC January 31 un¬ 
til 0600 UTC February 9 to commemo¬ 
rate the 43rd anniversary of the Battle 
of Kwajalein and Roi-Namur. Frequen¬ 
cies: SSB—14.250, 21.350, 28.550; 
CW—7.025, 14.050, 28.050. For $6, 
KX6BU will issue a QSL, certificate, 
and a 64-page book on the battles of 
Kwajalein and Roi-Namur. Three dol¬ 
lars will bring the QSL and certificate. 
Send all requests to KX6BU, Box 444. 
APO San Francisco 96555-0008. 

CLARK GABLE BIRTHPLACE 
FEB 1 

The Harrison ARC will operate spe¬ 
cial-event station N8TF on February 1 
from the birthplace of Clark Gable. 
SSB operation will be on approximate¬ 
ly 3.875 and 7.230 MHz from 1400- 
2200 UTC. For a special QSL, send 
QSL and SASE to KC8XS, PO Box 
362. Cadiz OH 43907. 



n * IBM IS A REGISTERED TRADEMARK OF 
fNTERNATfOWAL BUSINESS MACHINES CORP. 

UPGRADING MOTHERBOARD TO A FULL 640K RAM 

UPGR«)EFROM64KTOAFULL6«K.$102.00 

UPGRADEFRQM250KTOAFULL640K .$ 70.00 


SYSTEM #2 $699.00 

MOTHERBOARD WITH BIOS AND 
FIRST 256K OF RAM. UPGRADABLE 
TO A FULL 640K OF RAM. FLIP TOP 
CASE. K8XT (AT LOOK ALIKE) KEY¬ 
BOARD. 150 WATT POWER SUP¬ 
PLY. DUAL DISK DRIVE CARD WITH 
CABLES. ONE FLOPPY DRIVE DS 
DD 360K. A COLOR GRAPHICS 
CARD WITH RGB AND COMPOSITE 
OUTPUT. 

(ALL YOU NEED IS A MONITOR) 

SHIPPfMO INFORMATION: PLEASE INCLUDE 10% OF ORDER FOR 
SHIPPING AND handling CHARGES (MINIMUM $2.50. MAXIMUM $10). 


OUTSTANDINfi PRICES 
ONIBMXT™* 
COMPATIBLE SYSTEMS! 


SYSTEM #1 $399.00 

MOTHERBOARD WITH BIOS AND 
FIRST 64K OF RAM, UPGRADABLE 
TO A FULL 640K OF RAM. FLIP TOP 
CASE. K8XT (AT LOOK ALIKE) KEY¬ 
BOARD. 150 WATT POWER SUP¬ 
PLY WITH ALL THE POWER NEED¬ 
ED TO RUN EXTRA DRIVES AND 
CARDS. 

SYSTEM #3 $999.00 

MOTHERBOARD WITH BIOS AND 
FIRST 256K OF RAM. UPGRAD- 
ABLE TO A FULL 640K OF RAM. 
FLIP TOP CASE. K8XT (AT LOOK 
ALIKE) KEYBOARD. 150 WATT 
POWER SUPPLY. COLOR GRAPH¬ 
ICS CARD WITH RGB AND COM¬ 
POSITE OUTPUTS. MULTI I/O 
CARD WITH TWO DISK DRIVE 
PORTS, ONE PARALLEL PORT, 
ONE SERIAL PORT AND ONE SE¬ 
RIAL PORT OPTION/ONE GAME 
PORT. CLOCK AND CALENDAR 
WITH BATTERY BACKUP. TWO 
FLOPPY DISK DRIVES DS DD 360K 
AND A COMPOSITE MONITOR. 


c® 

CAN>^DfAN ORDERS, ADD $7JWJN US FUNDS. MICHIGAN RESIDENTS 


ADD 4% SALES TAX FOR FREE FLYER. SEND 22« STAMP OR SASE. 



hal-Tronix, Inc. 

P.O. BOX 1101 DEPT. N hours: .-176 

12671 DIX-TOLEDO HWY «:««« est Mon-Sal HAROLD C jSiowLAND 





City_ 

□AE □ MC 
Card#_ 


. State _ 


□ VISA □ Check/MO 
_Exp. Date_ 


Mail to: 73 Magazine Circ. Dcpl., WGE Center, 

70 Rte. 202 North, Peterborough, NH 03458-9995 


While They Last! 

Get the magazine that everyone is talking 
about. . .73's blockbuster Guide to Packet Ra¬ 
dio! We have a limited quantity of the August, 
1986, issue available for $5.95 each postpaid. 
This single issue contains everything you need 
to know about packet, from the fundamentals 
to esoteric networking, explained in plain lan¬ 
guage by the men who helped create amateur 
packet radio. 

□ Please send me_copies of the Special 

Packet Issue at $5.95 each postpaid. 

Name_Call_ 
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EATHERSAT 

Number 28 on your Feedback card 


Dr. Ralph E. Taggart WB8DQT 
602 S. Jefferson 
Mason M! 48854 

RADIO LAN 

This month 1 had planned to talk 
about approaches to the design of 
timebases for the satellite station. 
With the first three columns safely 
on disk and off to 73, I headed 
west for a month of geological 
fieldwork, confidently assuming I 
would start column H (this one) 
on my return. Instead, what await¬ 
ed me on my return was a very 
disturbing letter from Richard 
Barth W3HWN of the Office of Ra¬ 
dio Frequency Management at 
NOAA. The problem posed in this 
letter was serious enough to fol¬ 
low up with a phone call, and that 
in turn has led to the redirection of 
this month’s column. The discus¬ 
sion of timebases can easily wait 
another month, while the subject 
this time around will not! 

The problem relates to the pos¬ 
sibility of a new radio service that 
has the potential to cause severe 
interference problems in the 
1700-1710-MHz satellite bandl 
Prior to the description of the 
problem, let’s begin with some 
background as to why this particu¬ 
lar piece of rf “real estate’’ need 
concern us. 

Anyone interested in weather 
satellites is familiar with the 
TIROS/NOAA polar-orbit satel¬ 
lites, if only because the APT (au¬ 
tomatic picture transmission) im¬ 
ages transmitted on VHF by these 
spacecraft are among the easiest 
to receive and hence tend to be 
the first target of aspiring weather 
satellite enthusiasts. In the “old 
days,’’ which in the case of weath¬ 
er satellites means the late 60s 
through early 70s, the APT im¬ 
ages transmitted by polar orbiters 
were the only images transmitted 
by operational spacecraft. With 
the arrival of the first ITOS sat¬ 
ellites, which served as the early 
operational NOAA spacecraft 
through the middle 70s, scanning 
radiometers replaced vidicon 
cameras as the primary imaging 
instruments. 

The ITOS spacecraft had two 
radiometer systems, one operat¬ 
ing at relatively low resolution to 
provide direct broadcast APT and 
another, the very high resolution 
radiometer (VHRR), providing 
high-resolution, multi-spectral im¬ 


agery for reception by govern¬ 
ment ground stations. With the 
advent of the TIROS-N space¬ 
craft, the basic bus for all current 
spacecraft in the NOAA series, 
the two classes of radiometer 
have been replaced by a single 
model—the advanced very high 
resolution radiometer (AVHRR)— 
capable of producing multi-spec¬ 
tral imagery of extremely high 
resolution, and it is the high- 
resolution picture-transmission 
(HRPT) signal that is the primary 
imaging service from these 
spacecraft. 

The HRPT signal is digital in na¬ 
ture and carries information from 
two visible and several IR spectral 
bands, transmitted at extremely 
high bit rates using phase modu¬ 
lation in the 1700-1710-MHz 
band. The lower-resolution APT 
signal is derived by digitally sam¬ 
pling the HRPT data stream, per¬ 
mitting correction for panoramic 
distortion in the APT signal out¬ 
put. The visible APT channel rep¬ 
resents data from one of the two 
HRPT visible spectral bands, 
while the IR APT output is derived 
from one of the many IR channels 
of the HRPT data stream. Since 
the APT image data represents 
only a fraction of the original 
HRPT data, the APT images have 
far lower resolution than the origi¬ 
nal HRPT image, but this is the 
price to be paid to have the sim¬ 
plicity of AM modulation of a sim¬ 
ple subcarrier and the use of sim¬ 
ple, relatively narrow bandwidth 
FM receivers! 

The technical problems in¬ 
volved in setting up an HRPT sta¬ 
tion are immense, and it was nev¬ 


er envisioned that any more than a 
few government ground stations 
would be used. The problems in¬ 
clude the following: 

1) Antennas. The HRPT signal 
is low-powered (about 5 Watts) 
but operates at a wide bandwidth, 
resulting in the need for high-gain 
antennas and low-noise preamps. 
The high-gain antennas (dish, 
multiple-helix arrays, or whatever) 
have a correspondingly narrow 
beamwidth, and thus the antenna 
must be tracked with extreme ac¬ 
curacy during a polar-orbit pass. 

2) Receivers. The HRPT receiv¬ 
er, exclusive of the low-noise S- 
band front end already noted, 
must have a wide bandwidth (rela¬ 
tive to APT) and a digital detector 
for data demodulation. Gain mar¬ 
gins are quite small so the band¬ 
width must closely match that of 
the signal, and this leads to prob¬ 
lems with Doppler shift. Doppler 
shift is proportional to the operat¬ 
ing frequency so, while it is only a 
few kHz at VHF, it is several tens 
of kHz at S-band! Ideally, to mini¬ 
mize noise effects, the receiver 
must match the bandwidth of the 
transmitted signal and incorpo¬ 
rate afc to “track” the signal fre¬ 
quency during a pass. 

3) Display. This is an area that 
presents many challenges since 
the multi-spectral images have in¬ 
herently greater resolution than 
most common display devices. 
Problems include developing soft¬ 
ware to: lock onto the HRPT data 
stream, decode the data, store as 
much of it as possible, and sample 
portions of the data set with an 
intensity proportional to the reso¬ 
lution capabilities of the display 
system. Computer power and 
mass data storage are the keys. 

Technology does not stand still. 
The steady fall in price of commer¬ 
cial HRPT systems coincident 
with an increase in amateur capa¬ 


bilities has led us to the point 
where there are more than 120 
known HRPT stations, a number 
of which have been constructed 
by “amateurs.” The amazing 
leaps in rf and microcomputer 
technology, including the arrival 
of GaAsFET preamps and the 
power inherent in AT-level micro¬ 
computers, mean that HRPT ca¬ 
pability will continue to become 
more affordable and hence more 
within the reach of the “typical” 
amateur. It was only about 10 
years ago that WEFAX capability 
on S-band was considered out of 
reach of amateurs. Today it is al¬ 
most as easy to set up a WEFAX 
station as it is to build an APT sys¬ 
tem. It is reasonable to expect 
HRPT capability to follow a similar 
track. The prize is worth the effort, 
as examination of this month’s 
picture of the month will indicate! 

All of this rambling constitutes 
the “good news”—now for the 
bad. The same rf and computer 
technology that is bringing HRPT 
closer to the “masses” has other 
implications as well. If you are at 
all familiar with computers, you 
have probably run into the ac¬ 
ronym LAN, which stands for local 
area network. A LAN involves in¬ 
terconnecting a number of micro¬ 
computers to each other and often 
to a central mini or mainframe 
unit. Such systems are extremely 
powerful since machines in the 
system can share files, programs, 
and computing power, and LANs 
are definitely “in” in business and 
scientific enterprises. 

If a LAN is to be effective, the 
micros in the system must ex¬ 
change data at very high speed 
and this leads to the only draw¬ 
back of a LAN system—the need 
to interconnect all components of 
the system with wide-bandwidth 
coaxial cable or fiber-optic links. 
The need for this wide-bandwidth 
physical connection makes it diffi¬ 
cult to re-site individual units, so 
Motorola has come up with an in¬ 
teresting new approach known as 
“Radio LAN.” Instead of a physi¬ 
cal link between LAN compo¬ 
nents, Radio LAN proposes a 
wideband rf link, making it far eas¬ 
ier to move components of the 
system around a complex as 
changing needs dictate. 

While this is marvelous in con¬ 
cept, It is the implementation that 
has the potential to be disastrous. 
In its Radio LAN proposal to the 
FCC, Motorola requested the use 
of the 1700-1710-MHz band for 
this system. Citing very few HRPT 
stations, they felt that such a sys¬ 
tem could be implemented by sim- 


Date 

1January1987 


Spacecraft 

NOAA-6 

NOAA-9 

NOAA-10 

OrbitNumber 

39061 

10574 

1498 

Eq. Crossing Time (UTC) 
Longitude 

0133.43 

0032.85 

0012.79 

Asc. Node (Deg. W.) 

107;19 

144.08 

70.51 

Nodal Period (Min.) 

101.1277 

102.0851 

101.2979 

Frequency (MHz) 

137.50 

137.62 

137.50 


These orbital parameters are projected two months in advance 
due to deadline considerations. Accumulated errors due to un¬ 
compensated orbital decay and other anomalies jesult in expec¬ 
tation of errors up to two minutes and possibly as many degrees 
in terms of the crossing data and possible small changes in the 
indicated period. Users requiring precision tracking data should 
rely on more current sources. 


Table 1. TIROS/NOAA orbital predict data. 
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An old VHRR shot from the earlier NOAA series. This particular picture 
has the Gulf of St Lawrence in the lower right complete with ice cover 
and a bit of Anticosti Island. All the interior lakes in Quebec and the 
northern Gaspe Peninsula are snow and ice covered. The circular 
feature in interior Quebec is Lake Manicouagan. The HRPT images are 
even better, with higher resolution and obtained at a lower altitude. 


ply avoiding existing HRPT sta¬ 
tion locations. 

The problem, of course, is far 
more complex. First we actually 
have far more HRPT stations than 
previously suspected, and many 
of these will be difficult to locate as 
there has been no need to register 
the existence of such installa¬ 
tions. Although the pro-“Radio 
LAN” forces see the number of 
such stations as relatively stable, 
the experience with WEFAX indi¬ 
cates that the numbers could rise 
dramatically as technological ad¬ 
vances continue and the cost of 
installation falls. Imagine your lo¬ 
cal 1700-MHz noise floor in a few 
years if you set up an HRPT sys¬ 
tem, only to discover that a local 
business, university, or other 
agency is passing around data on 
an rf LAN! Ditto for an existing 
installation whose location is un¬ 
known, causing the installation 
of a local 1700-MHz noise gen¬ 
erator. 

The impact on WEFAX opera¬ 
tions (1691 MHz) is uncertain; it 
all depends on the frequency 
stability of the LAN rf sources 
and their proximity. You may very 
well need rf pre-filters to avoid 
desensing, and these will degrade 
your system noise floor. Each and 
every one of the hundreds of exist¬ 
ing WEFAX stations also repre¬ 
sents the nucleus of a future 
HRPT installation since antennas 
and rf capability are already in 
place! 

If this were not bad enough, the 
FCC, in replying to the Radio LAN 
proposal, responded with a notice 
of proposed rule making (NPRM) 
that was far broader than the ini¬ 
tial LAN proposal, leading some to 
suggest that it was now “open 
season” on the 1700-MHz band! 
By raising the possibility of remote 
rf digital links, the industry is 
buzzing with ideas on what could 
be accomplished if only the erp 
limits could be raised by a “mere” 
lOdBorso! 

The inherent mobility of Radio 
LAN units presents very real diffi¬ 
culties even if we consider only 
existing HRPT installations. Their 
very existence may very well pro¬ 
pose a fatal inhibition on the de¬ 
velopment of new installations. 
Expansion of the 1700-MHz rf 
data-link concept represents the 
potential of insupportable rf pollu¬ 
tion of this particular window into 
space. An rf link between space 
and ground is an absolute neces¬ 
sity, but this important link may 
well be drowned out by thousands 
of computer and other digital rf 
links that are simply a conve¬ 


nience compared with the hard¬ 
wired alternative. 

Our alternatives are remarkably 
limited at present. The comment 
period on the FCC NPRM has 
passed and the fate of the pro¬ 
posal is unknown. If the Federal 
wheels grind slowly enough, we 
may gain some leverage In deci¬ 
sion making by means of the sec¬ 
ond alternative—the registration 
of HRPT stations. Such a registra¬ 
tion was the subject of Mr. Barth’s 
letter that generated this particu¬ 
lar column. In effect, he was at¬ 
tempting to locate operational 
HRPT stations and those in the 
“serious planning” stage. NOAA 
is willing to register such stations 
at no charge and with no obliga¬ 
tion, provided they can be locat¬ 
ed. Registration of your installa¬ 
tion requires that you furnish the 
following information: 

1) Latitude and longitude of the 
station to the nearest minute. 

2) The name and address of the 
person or organization operating 
the station. 

3) The name, address, and 
phone number of a contact per¬ 
son in case further information is 
necessary. 

This information should be 
forwarded to: Office of Radio 
Frequency Management, Room 
6106, Main Commerce Building, 
Washington DC 20230. If you 
have questions or need more in¬ 
formation, contact Mr. Richard 
Barth at (202)-377-0635. 

Registration of your station can 
have two possible effects. The 


first is direct. Should Radio LAN or 
other such systems be approved, 
registration will inhibit siting of 
such a system close enough to 
your installation to cause harmful 
Interference. In essence, registra¬ 
tion will protect your present sta¬ 
tion location(s). The second effect 
of registration may be even more 
significant. If the number of reg¬ 
istrants rises high enough to 
present a significant administra¬ 
tive burden, the FCC may opt to 
look at alternatives to the 1700- 
1710-MHz band and that would 
bode well for the future! 

There is little question about 
registering an operating HRPT 
station—you had better do it! But 
what constitutes enough “serious 
planning” to register a system 
that is not yet operational? This is 
a judgment call for each individu¬ 
al, but let me suggest a few opera¬ 
tional guidelines for your consid¬ 
eration. Any existing or upcoming 
WEFAX installation can receive in 
the 1700-1710-MHz range in 
question by simply tuning the i-f to 
the 146.5 to 156.5 MHz range, as¬ 
suming the standard 137.5-MHz 
i-f for 1691-MHz WEFAX. I cannot 
assume how you might wish to 
use or experiment with such a sig¬ 
nal, but if you are equipped and 
wish to do so, your reception ca¬ 
pability deserves protection since 
the meteorological satellite link is 
primary in this band. Give it some 
thought! 

New TIROS In Orbit 

As this is being written NASA 


has broken its hard-luck streak 
and succeeded in launching a 
new TIROS spacecraft from Van- 
denburg. The spacecraft success¬ 
fully reached orbit and prelimi¬ 
nary indications look very good. 
Checkout of HRPT and APT Imag¬ 
ing systems will begin shortly. 
Assuming all goes well, this 
spacecraft will become NOAA-10 
and will serve as the replacement 
for NOAA-6, becoming the op¬ 
erational “morning spacecraft” 
on 137.50 MHz. Given the na¬ 
ture of the deadlines for column 
text and predict data, you will al¬ 
ready have seen this change re¬ 
flected in the December predict 
listings, in which NOAA-10 re¬ 
placed NOAA-6. 

Satellite Bulletin Board 

Those of you with computers, 
modems, and communications 
software should look into a useful 
and well-run bulletin board ser¬ 
vice (BBS) provided by Jeff Wal- 
lach N5ITU. This board (214-340- 
5850) operates 24 hours a day at 
300/1200 baud wth 8 data bits, 
no parity, and 1 stop bit. This is a 
free, open-access service sup¬ 
ported by Jeff and a number of 
other talented folks devoted to 
providing current information on 
both manned and unmanned 
spacecraft. Up-to-the-minute 
spacecraft status bulletins are 
provided, as well as bulletins con¬ 
taining the Keplerian elements for 
a wide variety of satellites, includ¬ 
ing NOAA and METEOR/COS¬ 
MOS spacecraft. 

The system also provides a 
comprehensive electronic mes¬ 
sage system. I check into it about 
twice each week to pick up and 
leave messages related to weath¬ 
er satellites. Jeff has been kind 
enough to offer the use of his sys¬ 
tem for message traffic between 
me and my readers, and those of 
you with message traffic may want 
to use this option. Turnaround 
time on messages should be dra¬ 
matically shorter than using the 
mail, so if you have ideas or input 
for the column or reasonably short 
questions, leaving me a message 
on the system would be a very 
effective way to get my attention. 

I erase all messages to me once 
they have been successfully 
downloaded, so if your message 
number disappears from the cur¬ 
rent message directory, you will 
know I got it and you can start 
looking for a reply. 

As a service to all, I am posting 
an open message at the begin¬ 
ning of each month entitled APT 
PREDICT. This message will con- 
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tain reference crossing data for 
the month in the same format 
used for this column. While the 
column predicts must be project¬ 
ed two months in advance, the 
monthly data in the open message 
will be absolutely current and thus 
will avoid the inevitable inaccura¬ 
cies that are unavoidable when 
you make long-term predictions 
for spacecraft in relatively low 
orbits. 

Color Computer 3 

The big event for me this month 
was the fact that I finally got my 
hands on the long-awaited CoCo 
3! This beauty comes stock with 
128K of RAM (compared to 64K in 
the CoCo 2) for $219, and a RAM 
upgrade board is available for 
$150 that will take it up to 512K 
bytes! 

The new CoCo runs my Version 
3 software for the WSH scan con¬ 
verter with no problems, providing 
full-frame automatic WEFAX, 
NOAA APT, and both 240-lpm and 


120-lpm display in a 256 x 256 
format with 16 grayscale shades. 
Version 4 is in the works now and 
will probably be ready by the time 
this appears. 

When the program pack is 
plugged into a CoCo 1,2, or 3 with 
128K, all of the present functions 
will be available. The real fun will 
occur if the program detects the 
512K RAM in a CoCo 3! In that 
case, the system will load an Im¬ 
age to the CoCo memory with 
1,024 pixels/line with 768 lines! Al¬ 
though the system will still default 
to the transfer of a full-frame im¬ 
age to the 256 x 256 display, if you 
choose to freeze the image, you 
will have a whole new set of high- 
resolution display options based 
on the recovery of portions of the 
highly detailed image in memory. 

Six medium-resolution quad¬ 
rants will be available (each repre¬ 
senting approximately 1/3 of the 
total image area at about 1 12 reso¬ 
lution) or a total of 12 high-resolu- 
tion quadrants can be displayed. 


This latter option includes every 
line with horizontal resolution that 
pushes the theoretical limits im¬ 
posed by the 2,400-Hz video 
subcarrier. 

Since the original very high res¬ 
olution image is loaded directly to 
memory as the picture is received, 
you can explore the entire image 
at any resolution you desire! The 
pictures are truly mind-blowing in 
detail, either from WEFAX or the 
polar orbiters, and all of it requires 
just $369 in computer hardware 
and the less-than-$100 WSH dis¬ 
play! I’ll keep you posted. 

Picture of the Month 

Since this column was unex¬ 
pectedly diverted to the subject 
of HRPT, this month's picture 
is included as a “teaser” to in¬ 
dicate the mind-blowing reso¬ 
lution attainable with an HRPT 
installation. The problem was that 
I had given away my last HRPT 
sample. Given the deadlines, 
I opted for an old VHRR shot 


from the earlier NOAA series. 

This particular picture has the 
Gulf of St. Lawrence in the lower 
right, complete with ice cover and 
a bit of Anticosti Island. All the 
interior lakes in Quebec and the 
northern Gaspe Peninsula are 
snow and ice covered. The circu¬ 
lar feature In interior Quebec is 
Lake Manicouagan—possibly an 
ancient meteoric impact feature. 

To give a sense of scale, this 
feature is approximately 45 miles 
across. This segment represents 
only a small part of the original 
image. The HRPT images are 
even better, with higher resolution 
and obtained at a lower altitude. 

Note 

References to WSH refer to the 
Third Edition of the Weather Sat¬ 
ellite Handbook, available directly 
from the author at the address at 
the beginning of this column, for 
$12.50 plus $1 shipping and han¬ 
dling in the U.S. and $2 else¬ 
where.■ 



John Edwards KI2U 

POBOX73 

Middle Village NY 11379 

THE FUNKER FOLLIES 

Have you ever sat down and 
thought about the “worsts” in 
your life? 

Perhaps it was the time you 
upchucked over Mary Sue Penny- 
packer at the high school prom (a 
first brush with rye whiskey can do 
that to a guy). Or maybe it was the 
time you opened that envelope 
from the FCC containing your vir¬ 
gin Novice call. Remember how 
you felt when you first realized 
that you would be sending CQs 
with KA0OOO at 5 wpm until you 
could upgrade? Or perhaps it was 
the time you were installing your 
tribander and you dropped the 
wrench into the windshield of your 
new Corvette? Ah, memories. 

For me, the ultimate, worst, all- 
time, crummy, most rotten experi¬ 
ence was my first job. It was with a 
company In the ham radio busi¬ 
ness, which should tell you some¬ 
thing right off the bat. 

Now, for most of you, getting a 
job with a ham radio company 
probably sounds like a dream 
come true. All you do every day is 
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sit down at your desk and work DX 
on 20, right? Sure. And magazine 
writers live in Park Avenue pent¬ 
houses. (Some writers may actu¬ 
ally live in such abodes, but cer¬ 
tainly not those who toil for ham 
radio magazines.) 

This job, which was with a com¬ 
pany that made hand-held micro¬ 
phones, sucked coax. Yes, it 
sounded good when, in response 
to my resume, the company presi¬ 
dent called to describe the posi¬ 
tion to me. “You’ll be our advertis¬ 
ing manager," he said. But little 
did I know that being advertising 
manager of a company with ap¬ 
proximately $100,000 in gross 
yearly sales wasn’t exactly the 
same as being head of promotion 
for General Motors. 

I’ll admit my qualifications for 
the job weren’t exactly outstand¬ 
ing, either. (I was a recent college 
grad with absolutely no work ex¬ 
perience.) But at $8,000 per year, 
my boss was getting a steal (even 
In 1979, I was undoubtedly the 
lowest paid advertising manager 
in the United States). I mean, how 
many companies can ever say 
they had Mr. Fun! in charge of 
their advertising program? 

The first problem was my boss. 


a Mr. Ronald T. Funker Jr. Now, 
Funker Mikes was a funny outfit 
because Funker Jr., president of 
the firm, was and wasn’t my boss. 
The real head of the outfit, if you 
took the time to scratch beneath 
the letterhead, was Ronald T. 
Funker Sr.—Funker the First or 
Funker the Futz, as his employees 
called him. 

Funker the First founded the 
firm in the 50s. Funker Mikes ran 
ads in QST that showed a little 
man lifting a big microphone on 
his knee. The ads made no sense, 
but you may remember them and 
they made the company a lot of 
money. 

Anyway, through an intra-family 
squabble that was a Grade Z ver¬ 
sion of television’s “Dynasty,” 
Funker Jr. had wrested control of 
the mighty mike conglomerate 
away from Funker the First. As a 
result, the first Funker had a big 
ceremonial office in which he sat 
(in a funk) doing little except 
sharpening his vengeance toward 
Funker Jr. 

Funker Sr. would show his ani¬ 
mosity toward Funker Jr. in the 
most humorous and witty ways, 
like calling him “stupid.” Funker 
Jr,, on the other hand, was even 
more subtle. He would place a 
rancid onion inside the ceremoni¬ 
al microphone on Sr.’s desk or 
loosen the bolts on his father’s 
chair so he would strike his head 
against the wall whenever he sat 
down. There wasn’t much of what 


you would call love between the 
Funkers. 

As I mentioned, Funker Jr. was 
the Funker who hired me. There¬ 
fore. ipso facto, Funker the First 
hated my guts. I initially sensed 
this when the old man refused to 
shake my hand. But Funker Jr. 
told me not to worry, calling his 
father a “crazy old coot,” and said 
I should get to work. 

Sage advice. The only problem 
was that there was no work. The 
Great CB Boom was dying out and 
the microphone market was in a 
sort of depression (in the same 
sense that a Cray supercomputer 
is sort of a micro). In short, Funker 
Mikes wasn’t selling many of its 
namesakes, (Microphones, that 
is, not Funkers. Although selling 
some of the Funker clan might not 
have been a bad idea, either.) 

At any rate, Funker Mikes sold 
only to the ham community. The 
elder Funker refused to market 
any of his products to military or 
commercial users. I don’t think he 
had any reason for this not-so- 
shrewd marketing move; it was 
just that it probably never oc¬ 
curred to him that anyone but 
hams used hand-held micro¬ 
phones. Go figure it. 

Funker Jr. permitted me to run 
ads in only three ham publica¬ 
tions. I won’t name the periodi¬ 
cals, but you can probably guess 
most of the titles, since there were 
only about four or five ham titles 
on the market at that time. (Hint: 


January, 1987 



Two of the magazines had titles 
with seemingly random letters of 
the alphabet and the other used a 
number for its title.) 

Now, you might think this 
sounds like pretty easy work. I 
mean, running the same ads in 
three magazines doesn't sound 
like the toughest full-time job on 
the face of the earth. And it 
wasn’t. As it turned out, things 
were extremely easy. Too easy, in 
fact. Too stupefyingly boring 
easy. Day after day, I would 
trudge to my desk, open a note¬ 
book, and try to look busy. 

Have you ever tried to look busy 
when you had absolutely no work 
to do? It’s not as easy as it sounds. 
After all, there are only so many 
pencils to sharpen, so many 
drawers to arrange, and so 


many paper airplanes to throw. 

After a few weeks, I began to 
long for work—real work. Sitting 
at my desk, eyes blankly fixed on a 
copy of a ham magazine, I would 
dream of meaningful labor. I 
longed to write reports, to attend 
business meetings, to get yelled 
at by a boss. After a while, things 
got even more desperate, I began 
to think of myself doing work I nev¬ 
er would have contemplated in the 
past. I wanted to be a window 
washer, or a fellow who painted 
suspension bridges, or the guy 
who replaces the light bulbs on 
top of broadcast towers. I even 
wanted to drive a New York City 
taxi! Arrrghl 

Meanwhile, Funker Mikes was 
failing, and there was nothing I 
could do to stop the company’s 


inexorable slide into oblivion. 
Funker was yelling at Funker, and 
I was responsible for placing ads 
in three magazines. I had to regu¬ 
larly pinch myself to be sure I 
wasn't In some sort of Ham Hell. 
(Please, dear God, I'll never forge 
another DX QSL.) 

Then, slowly, like a landscape 
appearing before my eyes, the 
truth revealed itself to me. I, John 
Edwards, was a pawn in a chess 
game. And not even a fancy chess 
game, with Civil War characters 
sold by the Franklin Mint. I was the 
pawn in a chess game with plastic 
pieces from a five-and-dime store. 

The truth, in all of its horrifying 
glory, was that Funker Jr. was us¬ 
ing me to get back at Funker Sr. It 
didn’t make any difference wheth¬ 
er or not my job ever made a damn 
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Mike Stone WB0QCD 
POBoxH 
Lowden lA 52255 

CAMERAS AND VCRs 

My first three columns took you 
step by step through the basics of 
amateur TV. This month, let’s talk 
about a subject that this column 
hasn’t touched upon much: cam¬ 
eras and VCRs. One of the big 
problems in getting on ATV is the 
expense of a good camera. To get 
a good, small, lightweight, full-col¬ 
or camera a few years ago, you 
had to take out a bank loan to 
finance it. 

But have you checked out the 
prices today? VCR-type color 
cameras have dropped signifi¬ 
cantly in retail price since 1985. 
The market for VCR home video 
equipment and movie rentals sky¬ 
rocketed during this period and is 
still riding high today. A larger 
market means more fierce com¬ 
petition and lower prices for the 
consumer. 

Today, if you shop around, you 
can buy a no-frills home VCR 
recorder for less than $250. Play¬ 
er-only units are even less. A good 
color camera with a zoom lens 
and auto everything averages 
around $400--$600. Oh sure, you 
can spend a lot more—and most 
people might want to with all the 
neat options now available, such 
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as color keyboard graphic genera¬ 
tors, timers, clocks, and the like— 
but you don’t have to just to have 
something nice for ATV. 

Keep in mind that such a pur¬ 
chase will most likely be used for 
recording the growth years of the 
family just as old 8mm movies 
used to do. (This is a good ap¬ 
proach to use on the XYL to justify 
stretching the budget.) Many of 
you already have such equip¬ 
ment, and this expense has al¬ 
ready been incurred. Great! 

VCR-type cameras and record¬ 
ers can be interfaced into fast- 
and slow-scan TV systems very 
easily. With such gear, you are 
halfway to getting active on the 
mode. 

What if this type of purchase, 
though, is a bit too heavy for the 
beginning ATVer? At hamfests 
there are tables full of surplus 
industrial-type closed-circuit se¬ 
curity black-and-white cameras 
for $30-$90? They will work just 
fine. You can go to any major 
hamfest these days and see good 
deals on used camera and VCR 
equipment. Some come with lens¬ 
es, some without. 

Cameras are scary to buy sight 
unseen. My best method is to look 
closely at the unit. Is it scratched 
or dented, or does it have dan¬ 
gling broken parts? Is the lens 
cracked? Does the viewfinder TV 
screen work? Talk to the seller 


and get him to say whether or not 
this camera really works. (Flea 
marketeers don’t lie, do they?) 
Ask him if there are any burn 
marks or spots on the camera 
tube itself. Then watch his eyes on 
the big question: Let’s go inside, 
hook this camera up to a monitor 
and 110 V ac, and give It a try, 
OK? If he starts doing the back- 
stroke or says he is too busy work¬ 
ing at his table, beware. 

If you do get stuck, most re¬ 
placement camera tubes are not 
all that expensive. A good source 
of used and new tubes (and good 
working cameras, for that matter) 
is Mel Shadbolt WOKYQ at ATV 
Research, 1305 Broadway, Dako¬ 
ta City NE 68731. Mel actually be¬ 
gan the former A5 Magazine with 
the help of Wayne Green and 73 
many years ago. He is a respected 
ham and will help you with what¬ 
ever you need. 

An old discarded black-and- 
white camera picked up for $10 in 
non-working condition can some¬ 
times be revitalized for little cost. 
The classified advertising section 
in The SPEC-COM Journal often 
has such bargains, too. Some¬ 
times, big hefty studio-type cam¬ 
eras that work are sold or given 
away. Most people want small, 
lightweight units. If you have the 
room for a CBS-3, which weighs 
more than your mother-in-law, go 
for it. Won’t the neighbors be 
Impressed? 

Interfacing Video Equipment 

The camera and VCR plug 
directly into fast- and slow-scan 
TV converters. You might encoun¬ 
ter some uncommon connector 
problems, but they can be easily 
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cent for the company. I was there 
out of pure and simple spite. 
Funker Sr. didn’t have the nerve, 
will, or power to fire me, and 
Funker Jr. was going to keep me 
in my stupid job, paying me 8,000 
crummy bucks a year, until either 
the world or Funker Mikes came to 
an end. I was a capitalist tool! 

That evening, I quickly drove 
home to my one-bedroom apart¬ 
ment. After gulping down a quick 
snack, I threw all of my meager 
possessions into a suitcase and 
drove to my mother’s home about 
300 miles away for R&R. Funker 
Jr. never called me, and my best 
memory of the whole experience 
was seeing the Funker Mikes 
sign slowly growing smaller and 
dimmer in my car's rear-view 
mirror. ■ 


overcome. Most slow-scan con¬ 
verters use BNCs for camera 
inputs. Radio Shack has all kinds 
of adapters to get you down 
to a BNC male. Fast-scan TV 
transceivers use either SO-239s, 
RCAs, or BNCs, Video cables 
should be 75 Ohms. 

Length Is not critical for the ham 
shack if you want to mount your 
camera up close to the ceiling In a 
nearby corner and run a length of 
cable over to your rig. Some will 
get a tripod to put it on, while oth¬ 
ers will just rest It on a pile of old 
73s, Be sure and hide the wires so 
that the kids and XYL don’t trip 
over them, making the rest of us 
watch pictures resembling a heli¬ 
copter out of control. 

There are video level bright¬ 
ness and contrast settings on the 
FSTV/SSTV rigs, so don’t worry if 
you don’t see anything like that on 
the camera itself. 

VCRs are really nifty once inter¬ 
faced on ATV. They can be fed an 
ATV signal one of two ways: 
direct—AJy downconverter CH.3 
or sampled video outputs right 
into the VCR or indirect—by sim¬ 
ply pointing the camera on the TV 
set. The direct method seems to 
work best for stronger signals and 
presents a full-screen image on 
the replay. On weaker or sync-un¬ 
stable signals, filming right off 
“the tube’’ works best, especially 
on DXing. To send someone your 
best pictures of your shack and 
then to see them coming back on 
instant replay is something that’s 
not done in any other amateur 
mode. 

I have nearly six years’ worth of 
videotaped cassettes of ATV 
QSOs and special events. It is a 





Photo A, BUI Bryant K9KKL of Springfield, Illinois, sends his FSTV 
picture 110 miles to WB0ZJP in St, Louis, Missouri (100 Watts), 


lot of fun during a cold winter night 
to replay these tapes to others and 
’'see” how far we all have come in 
just a few years. 

In every group, a member pass¬ 
es away now and then. It is heart¬ 
warming to replay videotaped ma¬ 
terial of that ATV friend now gone. 
Later on, the families will want a 
copy, too. I edit most of my tapes 
and condense them into shorter 
programs. Most of them have 
dates and titles. The coming of the 
VCR has been a big boost to the 
operating capabilities of the ATV 
operator in the 80s. 

Location 

Where is the best place to put 
your ATV camera? It depends on 
what you want to show. Some ATV 
operators like to be flexible with 
their camera and have it mounted 
so that they can quickly remove it 
and hand-hold it on the subject 
material. It is fun to be able to walk 
around with your camera in the 
shack and show different pieces 
of gear or that latest project that 
you are building. Others like to fix 
their camera on a wall mount or 
tripod so it points down at the op¬ 
erating position. Some like it fac¬ 
ing them head on, while others 
like a backside approach, catch¬ 
ing the majority of their equipment 
in the picture as well. It just de¬ 
pends on your room, the capabili¬ 
ties of your camera, and what you 
like to show. 

Slow-scanners need to have the 
camera close by for focusing on 
close-up picture photography. Did 
you know that color SSTV can 
be sent from black-and-white 
cameras? Kodak gelatin red- 
green-blue filters can be placed in 
front of the camera lens and 
“snatched” into three memories 
for a bright and beautiful full-color 
picture. That method is fading 
slowly with the advent of more so¬ 
phisticated color SSTV equip¬ 
ment, such as the ROBOT 400C. 
450C, and 1200C units, which ac¬ 
cept color cameras for inputs. 

Wide-angle lenses are a near 
must for the fast-scanner to get 
the most in the picture. The walls 
of every ATV shack are lined with 
CQ-ATV and callsign posters for 
the camera to focus in on. 

Using your camera on ATV is 
certainly a lot of fun. One night, we 
all transmitted our shack pictures 
one by one “upside down” to an 
individual who was just getting 
started. The terrible, sneaky plan 
backfired when he came back on 
the air a little while later proclaim¬ 
ing that he had simply turned his 
TV set upside down to compen¬ 


sate for our mischief. ..shucks! 

Many ATVers have more than 
one camera. Some have them 
spotted all over the place. Con¬ 
trolling is done by manual video 
switchers or more elaborate auto¬ 
matic “scanning" switchers 
found in surplus CCTV buy-outs. 
A few brave souls mount a camera 
on the roof or on their tower. If you 
go first-class, you’ll put it in a 
weatherproof box and add a 
heater, a rotor motor that pans 
and tilts, and, of course, a wind¬ 
shield wiper in case it rains (and 
they think I am kidding, Warren 
W5DFU). 

WOWT-TV in Omaha, Ne¬ 
braska, has an 8CK)-foot tower with 
TOWERCAM on it, controlled by 
WB0CMC and the local Omaha 
ATV repeater crew. Imagine the 
thrill of tracking bad weather as it 
passes through the area and see¬ 
ing the night lights of the city or 
that blonde beauty sunbathing 17 
miles away. Shame on you, John. 

Finally, you can feed anything 
that is video into ATV transmit¬ 
ters—cameras, VCRs, comput¬ 
ers, other TV sets, games, and so 
on. That really opens the door for 
a wide range of available ATV en¬ 
tertainment. 

ATV Repeaters and Remote 
Transmitters 

I promised a few words about 
ATV repeaters. A few points I 
touched on in earlier columns 
should be re-mentioned. It is not 
uncommon to hear a "new” ATV 
group (active fewer than two 
years) start making plans for an 


ATV repeater right away. That, in 
my opinion, can be a fatal mis¬ 
take. Why? Because UHF 
FSTVers need at least a couple 
years of self-development at their 
own stations to get to the point 
where they have their equipment, 
cables, antennas, preamps, and 
the like operating at near full ca¬ 
pacity on simplex frequencies. 

So what if you live 30 or 40 miles 
from each other? Making those 
ATV pictures appear on the other 
guy’s screen is most of the fun. 
ATV repeaters (like any type of 
relay device) can discourage self- 
improvement activities. It is only 
human nature to become lazy. 
Simply put, if you get 12 of your 
best friends to get on UHF FSTV 
with you and your group puts up 
an ATV repeater, it is likely that 11 
of them won’t get out more than 
10 miles in the next 20 years. I 
have seen it happen in so many 
areas. 

Do it on simplex for a while, and 
once you feel that your group has 
experienced its share of growing 
pains; has operated multi-ele¬ 
ment beam arrays, mast-mounted 
preamps, and hardline or at least 
9913 coaxial cable; and has 
worked a lot of DX out to several 
hundred miles (if that is possible 
in your area), then and only then 
should you consider an ATV 
repeater system. Irresponsibly 
thrown-up repeaters might grab 
quite a bit of interest in the begin¬ 
ning, but once people start getting 
hit with simple UHF or video-relat¬ 
ed problems. Interested users will 
drop like flies. 


Polarization May Be Hazardous 
to Your Health 

Repeaters must be placed in 
the right antenna polarization 
mode as well, or severe damage 
to activity levels can occur. In Indi- 
anapolis, Indiana; Columbia, 
South Carolina; Minneapolis and 
St. Paul, Minnesota; and parts of 
Kentucky, New York, and Texas, 
well-intentioned people decided 
to change from the antenna polar¬ 
ization used for years by ATVers 
to vertically polarized ground- 
plane antennas on their re¬ 
peaters. 

Immediately, most people 
changed their antenna polariza¬ 
tion to work the repeater. (There is 
a 20-dB loss factor on cross-polar¬ 
ized signals.) Many promised to 
have switchable array systems, 
but never went back to the former 
mode. Some refused to make 
the change. Others dropped out 
of ATV because they did not 
have the time, ability, or money to 
make the switch. Those stations 
out 50-100 miles or more were left 
in the cold and were forced to 
change or search elsewhere for 
contacts. 

Careful consideration must be 
made in this decision. There are 
now a number of published anten¬ 
na designs for horizontally polar¬ 
ized omnidirectional antennas 
with gain, and they work well. 
K4NHN’s Rib-Cage Slot antenna, 
for example, shows a 7-dB gain 
over a half dipole. 

My group’s multi-phased KLM 
6-element beam array in Daven¬ 
port, Iowa (N9CAI/R), has been up 
and working for more than 
two years now and covers our re¬ 
gional area quite well, both on re¬ 
ceive and transmit, for an actual 
repeater working “circle radius” 
of more than 100 miles in all di¬ 
rections. All this was done with the 
ATV repeater and remote trans¬ 
mitter horizontally polarized, and 
no one had to change one ele¬ 
ment on any antenna. 

The majority of the country 
is horizontally polarized on FSTV. 
If you live in or near an area that 
is vertically polarized, then by 
all means go vertical. The point 
I am trying to make to you, 
the newcomer, is to look around, 
out to several hundred miles, 
and then determine the an¬ 
tenna polarization that is right 
for you. 

See you next month, and don’t 
forget to send in your Reader 
Service and Feedback cards. 
Keep the mail coming and "see 
you" on the tube.M 
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K6K> PACKET 

Number 22 on your Feedbecfc card 


Harold Price NK6K 
1211 Ford Avenue 
Redondo Beach CA 90278 

Did you answer the December, 
1986, packet poll? If not, you prob¬ 
ably still have plenty of time to do 
so, as ril most likely procrastinate 
on tallying up the totals, just as I 
procrastinated on this column. I 
have to be on a plane to Boston in 
nine hours for a trip that will end 
up at the AMSAT annual meeting 
in Dallas, and this column has to 
be in before I go. The AMSAT 
meeting, with its discussions on 
the new Phase 4 satellite project 
will give me enough to talk about 
for the February column, and I can 
start on it as soon as I get back, 
right? Don't be silly. 

Good News, Bad News 

First, the good news. The FCC 
has made the waiver to 85-105, 
which allowed unattended trans¬ 
mission of third-party traffic above 
50 MHz, into a permanent part of 
Part 97—section 97.80(b). The 
waiver was discussed in my 
November, 1986, column. Now for 
the bad news. It still mentions 
AX.25 by name and makes It the 
only protocol that can be run 
unattended to transmit third-party 
traffic. An excerpt of the FCC rul¬ 
ing follows. It was originated by 
Bob KY3R and relayed via packet: 

“(b) No amateur station may be 
operated under automatic control 
while transmitting third-party traf¬ 
fic, except an amateur station re¬ 
transmitting digital communica¬ 
tions on frequencies 50 MHz and 
above. Such stations must be us¬ 
ing the American Radio Relay 
League, Inc. AX.25 Amateur 
Packet-Radio Link-Layer proto¬ 
col, version 2.0, October, 1984 (or 
compatible). The retransmitted 
messages must originate at an 
amateur station which is under 
local or remote control." 

This is, of course, mostly good, 
as it makes expressly legal the 
major operating practices of a 
large number of the 30,000 TNCs 
in North America. It sets a danger¬ 
ous precedent in two ways, how¬ 
ever. 

First, it specifies AX.25, and a 
specific version at that. It would 
seem to freeze packet radio, at 
least for unattended packet BBS 
stations, at the 1984 level. If any 


new protocols are introduced, the 
developers must include in their 
time tables a magical mystery tour 
through the federal labyrinth for 
an STA or new rule-making ac¬ 
tion. This runs counter to the origi¬ 
nal wish to deregulate unattended 
operation enough so as not to im¬ 
pede packet development. I’m not 
blaming the FCC for this turn of 
events, mind you. Tm blaming the 
ARRL, specifically the Ad Hoc 
Digital Communications Commit¬ 
tee, which is to say I'm blaming 
me. 

If you're a regular reader here, 
you know that I’m a member of the 
ARRL digital committee, a group 
commissioned to advise the 
League on packet matters. When 
the specter of having AX.25 men¬ 
tioned by name was first raised, I 
and most other committee mem¬ 
bers said that while we would 
rather not see AX.25 specifically 
mentioned in the waiver, it was 
better than nothing as long as the 
waiver was temporary and AX.25 
did not end up in Part 97. As I 
recall, there was near universal 
agreement that mentioning a 
specific protocol in Part 97 would 
be a bad thing. Even though we 
should have seen it coming and 
should have done something 
about it, there is no one to blame 
but ourselves for having AX.25 in 
Part 97 as the ONLY protocol 
sanctioned for unattended opera¬ 
tion. Rest assured that I’ll bring 
the topic up at the next digital 
committee meeting. If you have 
thoughts on the subject, drop me 
a line. 

The second bad thing is that 
this is, I'm pretty sure, the first 
time that the ARRL is mentioned 
by name in the body of Part 97. 
Even 97.112(b), which permits the 
W1AW operators to be paid, 
doesn’t mention the ARRL by 


name. As I said in my first column 
for 73,1 think the ARRL is a mostly 
good thing. I’m a member and I 
work on one of Its committees, but 
seeing It mentioned In Part 97 
gives me an uneasy feeling. It's 
just as If the FCC said, “You must 
know the Morse code as defined 
on the Wayne Green code tapes.” 
It gives me the creeps, as if some¬ 
one walked on my grave. 

In any case, the recent 85-105 
ruling is a good thing for the near 
term. The bad part will affect only 
a small number of people in the 
next few months, but it could hurt 
all of us later as packet continues 
to evolve and perhaps to adopt 
new protocols. After all, the 85 in 
“85-105” means 1985, It took a 
long time to get this far. 

High-Speed Modems 

I received a message via packet 
regarding something I forgot to 
mention in the October column on 
higher speeds. Mark N2MH 
writes: 

. Jo get the really fast 
speeds 56K (64K if you believe in 
being compatible with ISDN) and 
1.544 Mbps, full-duplex links for 
the duration of the connection will 
be required. This current ether- 
net-style packet will just fall apart 
at those speeds. You will probably 
find that even at current speeds, 
full-duplex links will dramatically 
increase throughput. All of your 
timing parameters for turnaround 
can be set really short once there 
is no turnaround. 

“In the quest for faster radios, 
one should not overlook the use 
of rf modems. These are devices 
that are designed for use on 
broadband LANs (CATV tech¬ 
nology). C-COR manufactures a 
device that goes from 30 MHz up 
to 216 MHz and can run 9600 on 
25-kHz channel spacings.” 

Mark’s comment on ethernet is 
a reference to our current simplex 
network, where the TNC turns 
your transmitter on, sends a pack¬ 
et, turns your transmitter off, lis¬ 


tens on the same frequency for a 
packet, etc. If you run full duplex 
(transmitting and receiving at the 
same time on different frequen¬ 
cies), there Is no turnaround time, 
and the black-hole effect does not 
exist. Thanks, Mark, for your mes¬ 
sage. 

Although it’s hard to be a rumor 
monger with a two-month publish¬ 
ing delay time, a rumor that will 
hopefully be fact by the time you 
read this is that a major TNC man¬ 
ufacturer (they have a three-letter 
name, but Vanna couldn't turn 
them over; you’d have to buy 
them) will soon be shipping a high¬ 
speed (9600 bps) rf modem. An rf 
modem is a box with a data port on 
one side and an antenna connec¬ 
tor on the other. Connect a TNC 
(via its modem disconnect) to the 
data port and you're ready to go! 
High speed, fast turnaround. 
Drool. It will take an easy-to-install 
box like this to get some high¬ 
speed links up, I'm afraid. A good 
design for a separate modem, the 
one from K9NG, has been out for 
a while, but the amount of effort 
required to build it, modify a radio, 
get it running, and then talk some¬ 
one else into doing it and get both 
of you together on the same fre¬ 
quency at the same time seems to 
be just the other side of that magic 
line that separates the “likely to 
occur” from the “fat chance.” I'll 
try to get some hard facts on the 
new gear in the next month or two. 
and I'll let you know if it's as good 
as it sounds. 

Packet DXCC 

Table 1 is the most recent list 
of countries with known packet 
activity. Forward any new entries 
to NK6K @ NK6K. This list was 
compiled from information from 
W0RLI, WD4BIW, W92RX. N1DL, 
DU1POL. KB7G. K2AAA, AD8I. 
HK3BCA. W3IWI, WD9DHI, and 
WA60WM, as of 11/5/86. Sixty- 
one countries are listed. 

Restricted BBSs—14.109 MHz 

Some folks have been griping 
about the action taken by a group 
of HF packet BBS operators re¬ 
cently to restrict access to their 
stations. The 109 gang has a list of 
a small number of stations, and 
they’ll only allow connects from 
the other people on that list. Any¬ 
one else is automatically rejected. 
Even worse, these guys hog an 
HF channel all day, every day. 
Time for tar and feathers, right? 
How about if I told you that these 
guys have moved more traffic for 
the general amateur community 
in the last two months than has 
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Table t Sixty-one countries with known packet activity. 
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been moved on HF packet since 
1983? 

A restricted BBS is one that al¬ 
lows only stations listed as BBSs 
to connect. Regular users are im¬ 
mediately disconnected if they try 
to connect. Restricted HF BBSs 
are a delicate subject, but in the 
great 73 tradition of a bull in a 
china shop, delicacy is no deter¬ 
rent. To further explain restricted 
BBSs, let's discuss how the HF 
forwarding network works. 

A forwarding BBS, as defined 
by the de facto standard intro¬ 
duced by W8RLI, has a list of sta¬ 
tions that it forwards to. Each of 
the forward-to stations has a sub¬ 
list of calls of people whose mail 
can be forwarded via that forward- 
to station. For example, my BBS 
has a list of stations I forward to, 
one of them is WB6KAJ-2. Two of 
the stations whose mail can be 
forwarded through WB6KAJ are 
W9ZRX and WB7DCH. There¬ 
fore, stored away in a file, is an 
entry that looks like this; 

WB6KAJ-2 

W9ZRX 

WB7DCH 

My BBS then knows that if I 
have a message for W9ZRX, it 
should send it to WB6KAJ-2. 

My BBS has a parameter called 
the forward time, specified as a 
minute from 0 to 59. Once an 
hour, on the minute specified, if 
my BBS isn’t already connected 
to someone, it scans the outgoing 
mail looking at each message to 
see if the destination call is on any 
of the forward-to lists, or if there is 
an @BBS option on the destina¬ 
tion that is a forward-to station. If 
there is such a message, my BBS 
tries to connect to the forward-to 
station and pass the message 
along. It is actually more complex 
than that, but that's the general 
idea. 

Several things will keep my 
BBS from successfully passing 
traffic: 

1) If someone is connected to 
my BBS during the "forward 
minute." 

2) If someone is connected to 
the forward-to BBS when my BBS 
tries to connect. 

3) If the forward-to station is try¬ 
ing to forward to me or someone 
else at the same time that I try to 
connect. 

4) If the channel is so busy that 
my TNC can’t connect. 

If the traffic is not passed during 
that attempt, the BBS waits until 
the next hour’s forward minute. 
As you can see, the more people 
or BBSs there are on the channel, 


the less traffic gets passed. If a lot 
of traffic backs up, the chances 
increase that the other BBS will be 
busy when you try to connect or 
that someone will be passing traf¬ 
fic to you during your forward 
minute, which will cause more 
traffic to back up until you have 
hemispheric gridlock. In this 
state, a lot of rf is generated, but 
not many messages get passed. 

The worst thing that can hap¬ 
pen to a forwarding channel is for 
a human operator to connect to 
one of the BBSs. This type of con¬ 
nection tends to be less efficient 
due to the human think-time in¬ 
volved. That’s the performance 
metric used to describe what 
you’re doing between the time 
you ask for a list of active mes¬ 
sages until you decide which one 
you want to read. Even worse is if 
the human asks for the long-style 
prompt, the help menu. 

“The worst 
thing that can 
happen 
to a 

forwarding 
channei is for 
a human 
operator to 
connect to one 
of the BBSs." 

Until recently, the status of the 
HF network, then on 14.107, was 
one of frequent gridlock. Several 
HF BBS operators, who deter¬ 
mined that their major goal was to 
forward traffic between widely 
separated local VHF networks, 
and not to support direct services 
for a human on HF, decided to 
move to 14.109 and set up shop 
as mail-forwarding nodes, and not 
as BBSs. If a balance is made be¬ 
tween the desire to cover all of 
North America and the need to 
keepthe number of stations small, 
a restricted network can move far 
more traffic than an unrestricted 
network. Note that "restricted" 
here does not imply a limit on who 
can use the network, since any¬ 
one may place a message into the 
network on the VHF side. It only 
restricts those forwarding to a 
small group, and it restricts the 
network activity to forwarding. 


Since the start of the 109 net¬ 
work, the forwarding of HF mes¬ 
sages has improved dramatically. 
I’m not one of the 109 crew, but 
30K bytes of traffic was moved 
from a VHF user in the Midwest to 
my VHF BBS in two hours through 
the 109 network. This would not 
have been possible in the gridlock 
of the previous network. 

But TANSTAAFL (there ain’t no 
such thing as a free lunch), so 
what do we lose? 

1) Not everyone can be a for¬ 
warding station who wants to be. 
The same is true for two-meter re¬ 
peaters—not everyone can have 
one who wants one. Strictly 
speaking, in sortie areas, there 
are more two-meter repeaters 
than are required if what you want¬ 
ed to do was maximize communi¬ 
cations. Two-meter analog utili¬ 
zation is a hard thing to measure, 
but on packet it’s painfully ob¬ 
vious. And since there are a 
large number of people who 
want to get traffic from city A to city 
B, we do need to have some con¬ 
cern about efficiency. So, not 
everyone can be a forwarding 
station who wants to be. if we are 
at all concerned about network 
efficiency. 

2) Not every area can have its 
own forwarding node directly on 
the main trunk. Some messages 
may have to be routed further on 
VHF than would be necessary if 
every VHF BBS had a local HF 
link, if efficiency is the goal. Least 
you think I’m harping too much on 
efficiency, at the current state of 
our network and the speeds we’re 
running, there are usually just two 
levels of efficiency, "barely tolera¬ 
ble” and "the pits.” It doesn't 
take much loss before you slide 
into the latter category. 

3) For maximum efficiency, the 
frequency should be used only for 
the forwarding function. It is 
"lost” to the general community 
for other purposes. 

4) Some users whose only ac¬ 
cess to the rest of the packet world 
is via HF are cut off. They can’t 
connect to an HF forwarding node 
because it just disconnects them. 
What is needed, then, are a few 
HF stations, on a frequency other 
than 14.109, that can bridge to the 
forwarding network on HF, Forex- 
ample, if two W0RLI HF BBS sta¬ 
tions are in the same city, one is 
the forwarding node on 14.109, 
another is an HF BBS on 14.107. 
Traffic is moved between those 
HF stations on VHF. 

5) Any tightly controlled opera¬ 
tion attracts problem operators. 
One type carries the control as¬ 


pects to an extreme and becomes 
the Rambo of the airways. These 
guys have a telephone always 
ready, they have their eyes glued 
to the screen, and they never 
sleep. Any perceived infraction 
triggers an immediate outbound 
phone call. Another group can’t 
stand order of any kind and tries to 
trash the network. Both types are 
a royal pain in the bit bucket. 
There is a third type of operator 
who feels that if a machine is on 
the air, it’s his FCC-given right to 
use it. The best response I've 
heard to that one is, "I give him 
the same access remotely that I’d 
give him if he were in my shack.” 

The question the packet com¬ 
munity has to answer is whether 
or not the disadvantages ex¬ 
pressed in 1 and 2 are a reason¬ 
able price to pay for the increase 
in network performance. Lest 
some think that I’m talking about 
turning the amateur packet radio 
network into a common carrier, 
I’m not. An efficient network, or 
the experimentation to see how 
efficient we can make it, certainly 
falls within the boundaries of this 
oft-quoted passage: 

"[Amateur radio is] a radio¬ 
communication service for the 
purpose of self-training, intercom¬ 
munication, and technical investi¬ 
gations carried out by amateurs, 
that is, by duly authorized persons 
interested in radio technique sole¬ 
ly with a personal aim and without 
pecuniary interest.”—Article 1, 
section III, paragraph 3.34, Radio 
Regulations, Geneva, 1979. 

Next, can the general amateur 
population support number 3? 
They've gone along, more or less, 
with the SSTV calling channel and 
the 14.000-MHz beacon network. 

Finally, can the forwarding 
node operators support the facility 
mentioned In number 4? Can they 
live with the operators in number 5 
and still have fun? 

If we can make it work on HF, 
maybe we can try a cellular ap¬ 
proach to VHF network devices, 
where users intentionally limit 
their output power and pattern so 
as to avoid interference with other 
network devices. More about that 
another month. 

I mentioned some packet 
newsletters a few months ago 
and thanked them for sending 
me copies. I’d like to mention 
two more, SANDPAC from the 
San Diego club and RMPRA> 
PACKET, the Rocky Mountain 
gang. Next month, check in to 
see if I made my plane to 
Boston. ■ 
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||BOVE AND BEYOND 

Number 13 your FMNJb«d(ca»d 

Peter H. Putman KT2B signed MOSFET preamplifier and 

84 Burnham Road -130 dBm for a GaAsFET device. 

Morris Plains NJ 07950 Another parameter that goes 

hand in hand with MDS is dynamic 
PREAMPLIFIERS range, the range over which the 

As you are reading this, no preamplifier is linear. How is this 
doubt Santa Claus has come and determined? First, we need to de- 
gone and hopefully left you with termine the 1-dB compression 
some nice VHF/UHF goodies! point (l-dB COMP) as mentioned 
Maybe it was a new beam.. .a earlier. This is the point at which 
new amplifier. . .a multimode, the preamplifier’s gain figure 
perhaps... or a transverter. ,. ? drops by 1 dB for a given signal 
One thing is for certain: There’s input level. Usually, this level will 
no shortage of equipment today be very strong—on the order of 
for the VHF/UHF enthusiast. To -20 dBm or better When a given 
my count, right now there are input signal can no longer be am- 
more than 20 companies that plified by the specified gain figure, 
come to mind that make a broad we say the preamplifier is corn- 
range of equipment—from ex- pressingatthatpoint—hence, the 
citers, amplifiers, and receivers to term 1-dB compression point, 
antennas, converters, and trans- For a well-designed preampltfi- 
verters. And this doesn’t include er, the 1-dB compression point 
the basement operations that should be in excess of 0 dBm. 
show up at flea markets selling Some preamplifiers I’ve mea- 
home-brew preamps, antennas, sured have been as high as +7 
and the like. dBm (outstanding!) and as low as 

What’s the most popular piece ~6 dBm (mediocre). What does it 
of VHF equipment? My guess is mean to you as a preamplifier 
that it would be a preamplifier. I user? Well, consider that most 
have yet to meet a ham of any type preamplifiers available today 

who feels his or her radio “hears" have enormous gain bandwidths. 
well enough, especially at 6 me- At 432 MHz, a gain bandwidth of 
ters and above. Which brings me better than 10 dB over more than 
to this month’s topic: preamplifi- 20 MHz is not unusual. A pream- 
ers and how to determine if they plifier rated at 20 dB at 432 MHz 

are working as they should. could easily have 18 or better dB 

The number most of us are con- of gain at 440 MHz. 
earned with when discussing pre- If you live next to or near a 
amplifiers is gain, expressed in strong repeater at that frequency, 
decibels (dB). Many preamplifiers your preamp will amplify that un- 
are sold strictly on gain figures desired signal to the tune of 18 dB. 
with no consideration for any oth- But if that signal is already better 
er parameter—yet those other pa- than -20 dBm to begin with (a 

rameters are just as important (if very strong signal, indeed) and 
not more important). Such things your 1-dB COMP point is only 

as MDS, IMD, and 1-dB COMP -4.5 dB. your preamplifier will 

need to be considered as well, start to compress and become 
“Hey, what were those abbrevia- nonlinear. And we all know what 
tions?" I hear you asking. Let’s go that means—intermodulation dts- 
through them one at a time. tortion (IMD) products are created 

MDS stands for minimum dis- on the signal you wish to hear, 
cernible signal. This is the abso- creating all kinds of signals and 
lute lowest level signal that can be garbage on that weak signal, 
detected by the preamplifier and Horrors! 
is usually measured with a signal If you live in a high rf density 
generator driving the preamplifier area (such as a major metropoli- 
into a spectrum analyzer, usually tan area) or near a hilltop with mul- 
in a very narrow bandwidth (say 1 tiple radio services (such as re- 
kHz). The limitations here are the peaters, TV or FM stations, and 
atmospheric noise (more of a limi- public-service links), you could be 
tation at 220 MHz and down), the asking for trouble by using that 
device noise (more of a limitation super-duper gain preamp to the 
at 432 and up), and the gain of the point that you'd be better off with- 
device used in the preamplifier, out it. No question about it, you 
Typical MDS readings might be as need a preamplifier with a wide 
low as -120 dBm for a well-de- dynamic range figure! 
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Let's get back to that preamp 
with 20 dB of gain at 430.00 MHz. 
The MDS Is -125 dBm, not bad. 
The 1-dB compression point is on¬ 
ly -2 dBm, not so good. That 
means the dynamic range is only 
103 dBm, which, although ade¬ 
quate, can be improved. 

Now, let’s look at a typical 
GaAsFET preamplifier running 
only 12 dB of gain. The MDS tests 
out to -130 dBm in a 1 -kHz band¬ 
width. The 1-dB compression 
point is +5 dBm, which is very 
good. Now the dynamic range is 
123 dBm, a full 20 dB better than 
the first preamplifier and probably 
a better choice in your installation, 
since strong adjacent signals 
aren’t going to blow your front end 
away while you’re trying to work 
that new grid square just one-half 
S-unit out of the noise. 

Past experience has led me to 
several conclusions: First of all, 
gain isn’t everything. Preamps 
I’ve tested with only 10 to 12 dB of 
gain often far outperform pre¬ 
amps with 18 to 20 dB of gain 
when it comes down to those mag¬ 
ic letters.. .IMD, MDS, and l-dB 
COMP. Next, it makes no sense in 
any event to run 20 dB of gain into 
your multimode’s MOSFET or 
GaAsFET front end if it will exceed 
the 1-dB compression point of that 
same front end. Then you’re really 
asking for it! 

*'How much are 
you giving up if 
you forsake that 
20-dB preamp for 
10-12 dB of 
'clean' gain?” 

The best designs for widest dy¬ 
namic range and gain employ a 
balanced mixer with a well-de¬ 
signed low-noise preamp running 
about 12-15 dB gain ahead of it. 
This results in the best receiver 
performance possible, and in¬ 
deed designs like this are now 
showing up in amateur equipment 
for 50 and 144 MHz. One that 
comes to mind is the new Mi¬ 
crowave Modules MMT-144/28R 
transverter, which employs an 
NEC GaAsFET running about 12 
dB gain to a balanced diode ring 
mixer. Let me tell you, it is an out¬ 
standing contest performer. 

So how much are you giving up 
if you forsake that “wild," unre¬ 
strained 20+ dB preamp for 10- 
12 dB of “clean" gain? On a sig¬ 


nal that is SI, a 12-dB preamp will 
raise it two S-units to S3. Fifteen 
dB will raise it to S3-1/2, while 18 
dB will raise it to S4, but might also 
create some other interesting 
junk, such as a television program 
from an adjacent television trans¬ 
mitter reading S7, driving you 
crazy trying to figure out what It is 
on SSB or CW. Of course, if things 
get slow, you could actually switch 
to FM mode (if you have It) and try 
to listen to that 200-kHz-wide sig¬ 
nal for kicks. 

At my station, I use the MMT- 
144/28R with the companion 
MML-200-S power amplifier, 
which also has a 12-dB preamp 
with excellent dynamic range. At 
times I switch in the preamp, 
putting l2dBaheadof 12dBfora 
total of 24 dB of gain. Now, when 
there’s no strong local activity, I 
can get away with this. Should a 
local come on with some power, 
“good-bye, DX contact" as I’ll 
hear nothing but hash. Therefore, 
the preamp stays out of the line 
most times as the GaAsFET front 
end in the transverter is more than 
adequate. 

Just remember those magic let¬ 
ters—MDS, IMD, 1-dB COMP— 
and you won't go wrong with a 
preamp. Reputable manufactur¬ 
ers will readily make this data 
available to you upon request. 

KLM Price Increases 

What’s up, KLM? Has anyone 
looked at the prices for KLM an¬ 
tennas recently? Holy cow! An av¬ 
erage of 80% increase in many 
cases for such items as the JV-2 
J-Pole 4-element, 2-meter beam 
and more than 50% on such items 
as the 144-16 LBX and 22C anten¬ 
nas! I’m not sure what's going on 
at KLM, but I can tell you that 
many amateurs are very upset at 
these price increases. It seems 
that the VHF/UHF line took the 
hardest shots. The aforemen¬ 
tioned J-Pole went up nearly 70 
dollars in price... unbelievable. 

This certainly puts KLM at a 
competitive disadvantage with 
such manufacturers as Cushcraft, 
Tonna. Hy-Gain, and others! Cou¬ 
ple this with KLM’s previous prob¬ 
lems of miscut coaxial baluns for 
their long-boom 144 and 220 an¬ 
tennas (resulting in feedpoint 
impedances of 2:1 or higher) and 
what you have is a line of anten¬ 
nas that may become extinct. Al¬ 
ready, many dealers are grousing 
about dropping the product line 
due to excessive pricing. That 
would be too bad, for KLM has 
long made some of the best anten¬ 
nas around, including those work 



horse 4-element beams (one of 
my favorite antennas—1 use five 
of them in various applications, in¬ 
cluding my iOaMo-heck moun- 
taintop vers n!), 

We!l,ther are other sources for 
antennas. Cushcraft still sells a 4- 
element beam for about half the 
price that ‘vorks just as well And 
Tve come across an interesting 
new product made by Tonna An¬ 
tennas: a 9-element, portable 2- 
meter beam using nothing but 
wing nuts for assembly! This will 
become my portable 144-MH2 an¬ 
tenna from now on, with the 4-ele¬ 
ment KLM relegated to test-range 
duty, ril try to have a report on this 
antenna for you in the next month 
or so. 

PackRats Review 

I’ve mentioned the Mt. Airy VHP 
Radio Club in the past. I’ve also 
mentioned their excellent Pack- 
Rats Flea Market held every Octo¬ 
ber, and this year's edition was 
one of the best I can remember. 
Several major dealers were there, 
and there was a wealth of surplus 
VHF/UHF/SHF equipment to be 
had, as well as other flea market 
bargains. Among the more inter¬ 
esting items was a cute little 13- 
cm transverter made by LME 
Electronics of England and sold 


by DownEast Microwave. This 
unit is also available in 23- and 
33-cm versions, with two differ¬ 
ent power levels, and as a kit or 
wired. (Phew! Think that’s enough 
options?) 

Bill W3HQT is the proprietor of 
DownEast and also sells a fine 
line of loop yagis for 33,23, and 13 
cm, as well as power-amplifier 
modules for those bands. I sug¬ 
gest you contact Bill for a catalog 
at DownEast Microwave, Box 
1655A, RFD #1, Burnham ME 
04922: (207)-948-3741. He has a 
nice catalog and price list. I'll try to 
pry one of these transverters 
loose for a review in a future issue. 

Another interesting display was 
made by Jacob Schmidt and Son, 
Inc., who deal in stainless steel 
and have a wide variety of hard¬ 
ware including U-bolts and 
clamps for antenna work. Their 
catalog can be had by writing to: 
1908 Sumneytown Pike, Har- 
leysville PA 19438. 

VHFShop Update 

I can now state that The VHF 
Shop has officially gone out of 
business and is in the process of 
liquidating inventory at local 
hamfests. Tom Waldron KQ3R 
showed up at the PackRats with a 
table full of nondescript Mutek, 


SSB, and Tonna items at greatly 
reduced prices, sending many 
hams home with a bargain, 

Tom also told me that he is not 
taking any more mail or phone or¬ 
ders, so if you still wish to pur¬ 
chase some of the products Tom 
was distributing, be aware that 
Hans Peters VE3CRU of Trans¬ 
verters Unlimited in Canada (PO 
Box 6286, Station A, Toronto 1P3 
M5W. Canada) carries the Mutek 
and SSB line (416-759-5562), as 
does Gene Shea KB7Q of "Q" 
Products, 417 Staudaher Street, 
Bozeman MT 59715; (406)-587- 
9150. 

Letter of the Month 

Harry Johnson NV7K writes in 
to ask how he can use his VTVM to 
read out power and swr. Simple! 
Use the VHF/UHF wattmeter 
board from the “Elementary, My 
Dear: Watts 'n' Swr” article (Sep¬ 
tember, 1984). Tve got about 15 
left for the grand total of $10 per 
board. Although they were de¬ 
signed to work into a 50-uA me¬ 
ter, there’s no reason why you 
couldn’t use them with your 
VTVM—or VOM for that matter. 
If you have a Simpson 260 with 
a 50-uA scale, you're in business 
already. 

Failing that, a time-tested cir¬ 


cuit has been available for years 
using the Monimatch (mentioned 
in the October Above and Beyond) 
in the ARRL Handbook, and it 
too can be connected to a VTVM 
or VOM for readout. I hope this 
helps out! 

Finally, it is January again, and 
that means the ARRL Sweep- 
stakes. This is an excellent time to 
check out your station’s perfor¬ 
mance (especially due to the 
abundance of weak signals on the 
air) and have some fun as well. 
The contest runs from Saturday 
afternoon to Sunday evening, and 
you’ll see activity on 50,144, 220, 
432, 902, and 1296 MHz, as well 
as the occasional microwave con¬ 
tacts on 13 cm and above. 

I have just finished remodeling 
my basement ham shack, putting 
in styrofoam insulation and 
sheetrock where there used to be 
masonry exterior walls. Boy, it's a 
lot warmer in there now! 

If you are near the East Coast, 
look for KT2B on 6 through 1296 
during the weekend. I might still 
decide to go mountaintopping 
with snowshoes and cross-coun¬ 
try skis on 144 and 432 MHz from 
FN22 with the new 9-element 
F9FT antenna and who knows 
what radios. Until then, see you 
Above and Beyond! ■ 


NEMAL ELECTRONICS 
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Gall uf write tor complete price list NemaPs 32*page Cable & Connector Selection Guide 
is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individually. 


NEMAL ELECTRONICS, INC. 

12240 N.E. 14 Ave., No. Miami, FL 33161 
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CB-TO-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11 th year! 
16-page catalog, $2. 


CBC INTERNATIONAL, P.O. BOX SISOOX 
PHOENIX, AZ 85046 
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Mike Bryce WB8VGE 

2225 Mayflower NW 

Massillon OH44646 

HAMFEST GOODIES 

The last several columns 
should have put your junk box in 
very good condition. I hope some 
of my hints for mail ordering have 
paid off. There is but one more 
place to look for parts to finish 
stuffing the junk box; hamfests. It 
is true that in the past few years, 
the number of hamfests have 
been dropping, perhaps due to 
the drop in new hams coming into 
our hobby. But, they are still gold 
mines for part shopping—even if 
not for new parts, then just for 
plain junk. 

As an example, a broken 23~ 
channel CB radio is junk to most 
people. To the low-power opera¬ 
tor, it is a treasure chest full of 
goodies. With a little bartering, 
you can purchase one for less 
than five dollars. From the unit, 
you can expect at least one speak¬ 
er, a microphone, a 4-Watt final 
transistor, vanous low-level driver 
transistors, and handfuls of 
smaller components. That’s not a 
bad haul for a few dollars. 

I gut, sort, and test all of the 
above parts. I don’t worry about 
the smaller resistors or ceramic 
capacitors. It’s just not worth the 
effort to remove them. I can pur¬ 
chase all of the resistors new for 
less money and time than it takes 
to remove them from a printed cir¬ 
cuit board. 

I for one like to build my equip¬ 
ment from solid-state devices. 
Those old CB radios are a good 
source of parts. But have you ever 
given thought to building some¬ 
thing with tubes? Please don’t get 
me wrong. I like the technologies 
of the 80s. I also like a good bar¬ 
gain when I see one. Tm talking 
about the old mobile radios. There 
are several different models, most 
made by Motorola, General Elec¬ 
tric. or RCA. I have seen them 
go at hamfests for as little as a 
buck each. 

So, what good are they? Well, 
they are just full of parts—tube- 
type parts. Most have a 6146 tube 
as a final, a 2E26 driver, and per¬ 
haps even a 12BY7. The power- 
supply components alone are 
worth more than the price of the 
radio. One has only to try running 
a home-brew transmitter using a 


tube or two to really feel the ham 
spirit. I have been operating a 6L6 
one-tube job for a year or so. If 
there is enough interest. I'll print 
up the plans here in this column. 

I have noticed several things 
when I see someone else’s home¬ 
brew gear—a lack of good-looking 
cabinets. I always try to pick up a 
good-looking box or chassis when 
I shop the hamfests. It is hard to 
buy a chassis or cabinet by mail. 
The pictures are never very good; 
neither are the descriptions. The 
extra shipping cost will eat you 
alive. I like to be able to handle 
and eyeball the cabinet. Don't for¬ 
get Radio Shack for a source of 
good-looking boxes to house your 
QRP project in. The new styles 
they carry are not too bad. 

To finish stocking up on the junk 
box, how about a good hunk or 
two of copperclad board? Get 
some double-sided stock as well. 
It’s great for shielding and for 
making up small cabinets. Sol¬ 
dered together, it makes for a 
strong chassis. 

Building an Swr/Wattmeter 

Now that we are finally done 
with the parts, let’s put something 
together. A low swr is very impor¬ 
tant to the QRP operator, as high 
efficiency is one of our many 
goals. Running low power is the 
acid test for your antenna system. 
With a handful of parts, you can 
construct a sensitive swr/wattme- 
ter very easily. The small watt¬ 
meter shown in Fig. 1 Is a clas¬ 
sic in design. I take no credit for 
it. Several different styles have 


appeared in several different 
magazines. 

As little as 1 Watt will deflect the 
meter full-scale, with a frequency 
coverage from 1.8 MHz to 30 
MHz. There’s not much to it. The 
signal traveling in from the trans¬ 
mitter to the antenna establishes 
an electric field between the inner 
and outer conductors and a mag¬ 
netic field around the conductors. 
The line from the coax forms the 
primary of the transformer, T1, 
and so the alternating magnetic 
field induces a voltage in the cen¬ 
ter-tapped secondary winding. 
That winding is loaded by R2, a 
56-Ohm resistor. Cl samples the 
electric field and is adjusted so 
that when the load on the output 
side is 50 Ohms resistive, the 


voltage injected into the tap of T1 
aids the voltage in one half and 
exactly cancels the voltage in the 
other half. Any load that departs 
from 50 Ohms resistive will cause 
less cancellation and will be indi¬ 
cated by the meter. 

I used a Bud seamless alu¬ 
minum box to hold the wattmeter. 
It’s die-cast aluminum—very easy 
to work with and rf-tight. At this 
power level (less than 20 Watts), a 
plastic utility box could be used. 
However, I like to place rf test gear 
in a metal cabinet if possible. Ra¬ 
dio Shack provided me with cop¬ 
per perfboard to mount the parts 
on. The junk box supplied a very 
nice 50-uA meter. All components 
are self-supporting and are 
mounted directly to the perfboard. 
Do be sure to use 1N34 diodes in 
the bridge. The more popular 
1N914 diodes have too high a 
junction voltage to be used at this 
power level. 

Check over the wiring for errors. 
With a 50-Ohm resistive load con¬ 
nected to the output, apply a small 
amount of rf. Adjust R3 for a full- 
scale meter reading in the forward 
position. Apply more rf if needed. 
Switch SI to read reflected power. 
Now adjust Cl for minimum re¬ 
verse power indication. Repeat 
the above adjustments on the 
highest band to be used. The 
swr/wattmeter can now be cali¬ 
brated as needed. My meter came 
with a nice faceplate, so I left it as 
is. Apply some paint and rub-on 
lettering and you're done. The 
swr/wattmeter will find a good 



Photo A. The QRP swr/wattmeter shown with the HWS, built using 
junk-box parts. 
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home next to your latest QRP 
transmitter. 

Let me switch gears for a mo¬ 
ment. if you'd like to see small 
projects like this in the QRP 
column, drop me a note. There 
are quite a few smaller projects 
that can be discussed here. Re¬ 
member, it’s your column. 

SOFTWARE EXCHANGE 

Since we’re switching gears, 
let's drop down to four-wheel low. 
The operator of low power has to 
get the most out of his/her equip¬ 
ment and antennas. Optimum effi¬ 
ciency sometimes requires tweak¬ 
ing and pruning in the smallest 
degree. Close only counts in 
horseshoes and hand grenades— 
not in QRP. 

In an effort to get the most out of 
the QRP operator's equipment, 
about six months ago I started col¬ 
lecting public-domain ham radio 
programs for a software ex¬ 


change. Antenna design, MUF 
plots, and power-supply designs 
are just a few types of programs 
that are available. Right now I can 
support the following formats and 
machines: IBM/MS-DQS; Apple 
H, He, and //c; the Radio Shack 
Color Computer (with both disk 
and tape support); and the Com¬ 
modore 64 (disk only). 

Currently, I have public-domain 
programs for all the above except 
the C-64. Where is the large soft¬ 
ware base for this machine? Sev¬ 
eral people have already taken 
advantage of the exchange. To 
get the programs, tell me what 
machine you want the programs 
for. If you want just a listing of 
programs for that machine, an 
SASE will bring it. To get the pro¬ 
grams, either send a formatted 
disk with return postage and a 
note listing the program(s) wanted 
or send me $2 per disk, and I will 
send you a GOOD disk with the 


desired programs copied on it. I 
make no money from this. The 
cost covers the disk, disk mailer, 
postage, etc. 

Please also send me your pub¬ 
lic-domain programs to add to the 
growing exchange. I’ll copy your 
disk and return it with some differ¬ 
ent programs. Into programming? 
Send me your creation for the ex¬ 
change. The more software I re¬ 


ceive, the more we can exchange. 
Right now, there is a good supply 
of programs for the CoCo and Ap¬ 
ple series. I just started to get 
some for the MS-DOS-based ma¬ 
chines—two very fine CW/RTTY 
programs. 

That’s about all for this month. 
With the snow on the ground and 
the cold winter nights, look for me 
on 40 CW—QRP, of course!* 



Swr/Wattmeter Parts List 

Cl 

5-25-pF trimmer capacitor 

C2 

270 pF ± 5% 

C3, C4 

.047 pF 

R1 

Ik, 1/2W 

R2 

56 Ohms 

D1.D2 

1N34 germanium diodes 

T1 

15 turns #20 on FT-50-43 core 

Ml 

0-50-uA meter 

Si 

SPDT switch 

J1, J2 

Coax connectors 
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AMSATS 


Number 17 on your Feectbecfc (»rct 


Andy MacAllister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

WELCOME. ANDY 
All right! A satellite column! 
You'll find out about Videocypher 
II crackers and pirates, HBO and 
Cinemax de-scramblers with only 
two chips, perfect C-band recep¬ 
tion with a 12-inch dish, and com¬ 
plete systems with 30-degree 
LNAs for only $29.95 postpaid. 
Right? Well, not quite. But now 
that I have your attention, I am 
going to explore some topics with 
this column that are potentially 
more exciting than all of the 
above. 

I enjoy my TVRQ (television re¬ 
ceive only direct via satellite), but 
if all I wanted to do was monitor, I 
wouldn’t be a ham. My amateur 


radio license is my ticket to talk. 
Why just listen or look when I can 
do my own broadcasting? How 
about packet QSOs through a 
“mailbox in the sky” or RTTY con¬ 
tacts via a Russian satellite? 
Watching “raw feeds” of football 
games can be entertaining, but 
it’s nothing like the thrill of chasr 
ing an elusive country on a low, 
horizon-skimming OSCAR pass. 

After several thousand QSOs 
through every transponder-type 
satellite since AMSAT-OSCAR 7, 
my enthusiasm for the amateur ra¬ 
dio satellite program is stronger 
than ever. The OSCAR (orbiting 
satellite carrying amateur radio) 
program neatly combines my in¬ 
terest in the space program, com¬ 
puters, and amateur radio. 

By the way, Wayne Green intro¬ 
duced me to this hobby back in 


1966. My father picked up a copy 
of 73 at the local English book¬ 
store in Tehran, Iran, and I was on 
the air as WN5Z1B within months 
of my arrival back in the States. I 
am as active as possible on the 
satellites and with AMSAT (the 
Radio Amateur Satellite Corpora¬ 
tion), but two preschoolers and 
the XYL (WB5RMA) put certain 
constraints on total immersion in¬ 
to satellite chasing. 

With this column, I will have 
plenty of room to cover how-to top¬ 
ics, newcomer hints, new satellite 
proposals, awards, contests, and 
news, though situations in the 
world of the “hamsats” can 
change very rapidly. 

Enough introductions. Where 
do these “birds” come from? How 
did the amateur radio satellite pro¬ 
gram get started, and what can 
you do NOW to learn more about 
the satellites and do some chas¬ 
ing of your own? 

The Growth of Satellites 

It was 25 years ago, December 
12. 1961, at 2042 UTC, when an 
Agena-Thor rocket lifted majesti¬ 
cally skyward from Vandenberg 
Air Force Base in California with a 
very special ten-pound box in 
place of ballast. The box was 
called OSCAR 1. This small satel¬ 
lite, built by hams, sent “HI” in 
CW on 145 MHz with 140 milli¬ 
watts to a simple whip antenna. 
During its 22-day life, hundreds of 
hams in dozens of countries 
heard this signal from space. Am¬ 
ateur radio, a hobby, had joined 
the space age only four years after 


Sputnik 1 became man’s first arti¬ 
ficial satellite to orbit the Earth. 

Since that memorable day a 
quarter century ago, the concept 
of amateur radio satellites has 
flourished. The OSCAR Associa¬ 
tion of Sunnyvale, California, the 
group responsible? for OSCAR 1, 
later became Project OSCAR, Inc, 
They exist today supporting AM¬ 
SAT, whose main purpose is to 
provide satellites for amateur ra¬ 
dio communication and experi¬ 
mentation. 

Efforts to create new satellites 
continue with affiliated groups 
worldwide providing space-ready 
hardware. Some of the countries 
directly involved include the Unit¬ 
ed States, West Germany. Japan, 
the United Kingdom, the Soviet 



Photo B. WA5TWT*s antennas: 
KLM 14C for two meters and a 
home-brew 10-turn helix (right- 
hand circular) on 70 cm. 



Photo A. Mike WA5TWTin his well-equipped satellite station. 
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Union, Australia, France, and 
Hungary. Other groups providing 
support include New Zealand, 
Canada, South Africa, Brazil, and 
Mexico, Our most recent hamsat, 
Fuji-OSCAR 12, was designed 
and built by Japanese hams and 
then launched from Japan on Au> 
gust 12.1986 into a 1,500*kilome- 
ter circular orbit. 

Satellite Spectrum 
Amateur radio satellite activity 
is not a specialized mode of com¬ 
munication like packet, RTTY, 
facsimile, or slow-scan television. 
The hamsats represent NEW 
HAM BANDS. Each time a satel¬ 
lite goes up, we have new space to 
make contacts with other hams. 
You might say that the space al¬ 
ready existed as ham frequen¬ 
cies, but for the most part, the 
satellite-allocated subbands are 
in unused areas of VHF and UHF 
amateur allocations. 

Mode L on AMSAT-OSCAR 10 
used a 1269-MHz uplink with a 
436-MHz downlink to provide 800 
kHz of operating room. That’s 
more spectrum than the 40-, 30-, 
and 20-meter bands combined. 
With the exception of fast-scan 
TV, you will find many of the "spe¬ 
cialized modes" of amateur ra¬ 
dio in use on the ham satellite 
transponders. 

UO“9 and Uo«11 
You probably have ham rigs on 
hand that can get you started with 
amateur radio satellites right now. 
ANY two-meter rig in reasonable 
condition can hear UoSAT-OS- 
CAR 9 and UoSAT-OSCAR 11. 
These experimental scientific and 
educational spacecraft were built 


at the University of Surrey in Eng¬ 
land and launched as secondary 
payloads on American boosters 
into low polar orbits. Uo-9’s alti¬ 
tude is almost 500 kilometers, 
while Uo-11 *s is almost 700. 

They transmit telemetry on ei¬ 
ther the two-meter band or the 70- 
centimeter band. Except for spe¬ 
cial experiments, the two-meter 
frequency is preferred. Set your 
handie-talkie, mobile rig, or home 
station on 145.825 MHz FM. 
Eventually, one of the two 
UoSATs will come over. 

The signal format can be any¬ 
thing from synthesized voice to 
CW, RTTY, or ASCII. Typically, 
expect to hear 1200-baud ASCII. 
If you have a 1200-baud modem 
handy, hook it between the rig and 
your home computer for some in¬ 
teresting bulletins or telemetry. 
Uo-9 and Uo-11 can each be 
heard about six times every day, 
for about 15 minutes per pass. Dr. 
Robert Diersing N5AHD wrote a 
very detailed paper on automatic 
station control, data acquisition, 
and telemetry processing, but for 
a quick introduction to the ham¬ 
sats, just hearing signals from 
space with an HT is amazing. 

Fuji-OSCAR 12 

But what about the communica¬ 
tion-type satellites? The newest 
and most reliable one is Fuji-OS¬ 
CAR 12. This satellite uses a two- 
meter uplink and a 70-centimeter 
downlink and has two transpon¬ 
ders called JA and JD. The "J” 
refers to the frequency configura¬ 
tion of 145 MHz up and 435 MHz 
down, while the "A" stands for 
analog and the "D" for digital. 
When the JA transponder is on, 



Fig. 1. Fuji-OSCAR 12 analog transponder channels. 
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the JD system cannot be used. 
The reverse is also true. The 
analog transponder is continuous 
and is intended for SSB, CW, RT¬ 
TY, SSTV, FAX, or similar signals, 
while the digital transponder is for 
AX.25 packet communications. 

The analog transponder is 100 
kHz wide and is inverting. When 
you transmit an LSB signal below 
the center of the passband, the 
downlink will be USB and above 
center. Fig. 1 shows the analog 
transponder band plan. The use 
of circularly polarized beam an¬ 
tennas, low-loss feedline, and a 
preamplifier will be rewarded with 
quality contacts on FO-12. 

Several multimode rigs are 
available today for use with mode 
J. Some of those used most often 
include the Yaesu FT-726R, the 
Kenwood TS-711 and 811, and 
the ICOM IC-271 and 471 series. 
In my case, two Yaesu HF rigs 
with appropriate receive and 
transmit conversion make almost 
any "mode” possible. Those 
hams with Inconvenient setups— 
ones that require wiring changes 
or system modifications before 
every operation—make few con¬ 
tacts and soon lose interest. 

The digital transponder, mode 
JD, uses discrete channels rather 
than a continuous band of fre¬ 
quencies. When this mode is in 
operation, the analog transponder 
will be off, and FO-12 becomes a 
store-and-forward mailbox like an 
orbiting packet digipeater with a 
computer. This "digi" has cover¬ 
age of much of the Earth's surface 
in the course of a day. A message 
could be left for a friend in Califor¬ 
nia as easily as for one in Aus¬ 
tralia. The uplink channels listed 
in Fig. 2 require FM, while the 
downlink is SSB. 

The standard packet station will 
need a few extra items to allow 


DOWNLINK 


o 




UPLINK 


Fig 2. Fuji-OSCAR 12 digital 
transponder channels. 


compatibility with the satellite. 
These include antennas suitable 
for satellite work, a 435-MHz SSB 
receiver, and an interface box to 
go between the TNG and the 
radios. 

Mode JD is new and Is not for 
the beginner. Experience with the 
analog mode on FO-12 and knowl¬ 
edge of terrestrial packet activ¬ 
ity on two-meter FM or HF are 
helpful. 

Other Birds 

We have other amateur radio 
satellites in orbit. Any attempt to 
second-guess their status at the 
time this material goes to print 
would be impossible, but a de¬ 
scription of their present situation 
is in order. 

AMSAT-OSCAR 10 was 
launched in 1983 on an Ariane 
rocket to a high elliptical orbit. For 
several months now it has suf¬ 
fered many setbacks due to pro¬ 
gressive memory failure induced 
by radiation damage. Many at¬ 
tempts have been made to re¬ 
verse this problem, but with few 
results. Rescue efforts will likely 
continue as long as there is any 
chance to squeeze more useful 
life from this extraordinary inter¬ 
national hamsat. 

it carries two transponders, one 
for 435-145-MHz operation and 
another for 1269-436-MHz opera¬ 
tion. The nature of its orbit has 
allowed DX contacts almost to the 
opposite side of the Earth. 

The Soviet Union has been re¬ 
sponsible for no less than ten am¬ 
ateur satellites in recent years. 
They include the "Radio” and 
"Iskra" series. Radio 7, the best 
satellite from the last group to be 
launched (1981), may still be 
available for communications, but 
its failing batteries have resulted 
in reduced operating schedules 
whenever eclipsing of the sun 
takes place. The Iskra satellites 
usually last only a month or two 
and have yet to do more than 
provide beacons on ten meters. 

The transponder on Radio 7 us¬ 
es a two-meter uplink and a ten- 
meter downlink with a beacon fre¬ 
quency of 29.501 MHz. In the 
months to come, we expect at 
least three new Soviet amateur 
satellites, including Radio 9, Ra¬ 
dio 10, and Iskra 4. 

Suggested Reading 

Just a few years ago, it was diffi¬ 
cult to find sufficient data on ham 
radio satellites without gathering 
quite a pile of old magazines, ob¬ 
scure journals, and books. To get 
a really good single source of in- 





formation, I would suggest a copy 
of The Satellite Experimenter's 
Handbook by Martin Davidoff 
K2UBC. It is available through 
AMSAT for $10 postpaid to The 
Radio Amateur Satellite Corpora¬ 
tion, PO Box 27, Washington DC 
20044. 

For more information on Fuji- 


OSCAR 12, Project OSCAR 
has the JAS-1 Satellite Hand- 
book. It was originally printed 
in Japanese but has recently been 
translated into English. The price 
postpaid is $10 to JAS-1 Satellite 
Handbook, Project OSCAR, Inc., 
PO Box 1136, Los Altos CA 
94023-1136. 


To keep up with changes In sat¬ 
ellite status, the Amateur Satellite 
Report from AMSAT is sent to 
members at least once a month. 
This newsletter provides orbital 
tracking data and information on 
upcoming missions and present 
projects. The membership fee of 
$24 per year (from the Washing¬ 


ton DC address above) helps pay 
for new satellites. 

If you have OSCAR-reiated 
questions, send them to me. Al¬ 
though I cannot respond to each 
individually, I will be covering 
many topics in the months to 
come and would really appreciate 
the input.■ 




TTY LOOP 


Number 26 on your Fee«tt>«d( 


Marc I. Leavey, M.D. WA3AJR 
6 Jenny Lane 
PikesvilleMD 21208 

The most obvious way to begin 
this column, of course, is by wish¬ 
ing each and every one of you a 
HAPPY NEW YEAR! It may be 
overdone, but as each year ticks 
by, I look into my children's eyes 
and wonder what the next centu¬ 
ry, just a baker's dozen years 
away, will bring, not only to elec¬ 
tronics and ham radio, but to our 
entire way of life. It does make one 
pause and think. 

One of you who did take a few 
moments to think was Frank Fox 
WA6KGD of Hayward, California. 
Frank provided the first answer to 
the “Green Keys” question, re¬ 
marking that he has “sat many a 
night and punched the ‘Green 
Keys’ (cushioned at that) on a 


Model 15 Teletype* For that mat¬ 
ter, I punched the same keys on a 
Model 21 Teletype.” That’s right, 
those of you who never laid eyes, 
much less hands, on an original 
mechanical monster, the key¬ 
boards of the classic Teletype 
Corporation machines were made 
up of green keys, thus the moni¬ 
ker “Green Keys” for this hobby 
of ours. 

Frank also addresses one of the 
expressed needs of several of our 
RTTYphiles—running RTTY on 
an Apple l/c computer. He tells me 
that he purchased the rights to 
market Super-RATT, originally 
written and marketed by Richard 
Landsman, and has maintained 
his interest in keeping “one of the 
best communication programs 
alive and well. The program works 
on all Apples including the lie. 

“The program can be used with 


virtually any terminal unit; in fact, 
there are several options in the 
configuration program, including 
the Alex Masimo internal Terminal 
Board for the Apple, the HRA ter¬ 
minal unit, and terminal units that 
had been wired up to use the 
game I/O for the Galfo program. 

“The program is primarily a ma¬ 
chine-language program, which 
lets it operate in a speedy manner 
and is interfaced rather neatly 
with a Basic program that lets the 
user make changes in the pro¬ 
gram to suit his needs. The Apple 
when powered up automatically 
boots and runs any predesignated 
program in drive one... ” so that 
using the program Is simple and 
convenient. 

The manual is supplied on disk 
and is more than 50 pages in 
length. It comes in standard Apple 
file format, so that it can be printed 
out with a word processor pro¬ 
gram or the short Basic program 
provided on the disk. 

Now I hear some of you clamor¬ 
ing in the back for a few details on 
this program. A quick rundown in¬ 
cludes RTTY speeds of 40 to 300 


baud and Morse from 5 to 100 
wpm, with Baudot, Morse, and 
ASCII capabilities. Both a bulletin 
board system and selective call 
are included in the program. A re¬ 
ceive buffer, initially set at 10K, is 
included, and information can be 
saved to or retrieved from disk. A 
split-screen display holds all kinds 
of information, and there is even a 
simplified QSO log on screen. 

More? I don't know. . .how 
about a word or character mode of 
transmit, automatic carriage re¬ 
turn, real-time hard copy with 
printers that sport a buffer, auto¬ 
matic or selectable ID, temporary 
string storage, file transfer mode, 
bit inversion, even on-line help? 
How much longer do I have to go 
on? This does, from the specs at 
least, look like its name “Super- 
RATT.” 

Go ahead and drop Frank a line 
at 186 Isabella Street, Hayward 
CA 94544, and tell him you read 
about it in 73's RTTY Loop. I’m 
sure he will be happy to send you 
the full details. And any users of 
Super-RATT. let me hear from you 
as well. 

One user I have heard from is 
Frank C. Krushina K4DW of Mer¬ 
ritt Island, Florida, who is using 
Super-RATT with his Apple He. He 
didn't complain, so I guess he 
likes it. Huh, Frank? 

Robert L. Dingle KA4LAU of 
Dayton, Ohio, writes that he is try¬ 
ing to get the TRS-80 Model 100 
RTTY program shown in the July. 
1986, RTTY Loop working on his 
NCR Decision Mate V computer. 
He says that all he got was an 
error message that said, “SUB¬ 
SCRIPT OUT OF RANGE LINE 
120.” Assuming that this is a simi¬ 
lar machine to the Model 100, my 
only guess is that the line may 
have been entered wrong. The 
listing as shown in the column 
used a form of “pretty printing” 
that lined up the contents of the 
line with the text following the line 
number. The line should read: 

120 F$=" 3- + CHR$(10) + '’_ 

” +CHR$(7)+"‘87“ 4-CHR$(13) 

+ '’$4’,!:(5''-hCHR$(34) 

+ ")2iy6019?8 

Watch out for the spaces. There 



Fig. 1. Model 33 ASR TTY printer magnet driver board (as modified for TTY level signals). Note: Q2 and its 
associated parts have been removed; the 01 circuit has been modified as shown. 
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should be one in the first quoted 
string (space 3) and in the second, 
after the CHR$(10) (underline 
space). There is one more, in the 
last string, between the 8 and the 
period. If you count the characters 
in the string, with each CHR$0 as 
one character, you should get 31 
characters. The Baudot LTRS 
character set is in L$, and the 
FIGS character set in F$. They 
should both be the same length 
and represent the same charac- 
ters in the same order, just with a 
different case. Let me know if this 
solves the problem. 

Some time ago, Louis I. Hutton 
K7YZZ of Bellevue, Washington, 
acquired a Model 33 ASR Tele> 
type machine to replace a Model 
28 KSR that was connected to his 
Digital Group 2^80 computer. The 
problem with the Model 28 was 
that when the print driver routine 
was changed from Baudot to 
ASCII, an ASCII-capable ma¬ 
chine, such as the Model 33, was 
needed. Once a modification to 
the Model 33 to allow driving with 
TTL-level signals from the Digital 
Group computer was accom¬ 
plished, all was working just fine. 

Then Louis got interested in 
packet and assembled a new 
computer system to replace the 


Digital Group. The computer 
picked was a TRS-80 Color Com¬ 
puter, but when he tried to con¬ 
nect the Model 33 to the RS-232 
output of the CoCo, he had a few 
problems. 

Louis notes that the printer 
would print right across the page 
and pile up at the end of the line. It 
apparently did not recognize the 
carriage-return and line-feed sig¬ 
nals from the computer. During a 
literature search for data on the 
Model 33 and its applications, he 
found several hints on possible 
solutions to this problem. First, 
the computer was programmed to 
limit its line length to 72 charac¬ 
ters, Then a circuit was designed 
to tell the computer to stop send¬ 
ing and wait until the Model 33 
had finished its carriage return 
and line feed when it reached its 
72nd character or when It re¬ 
ceived a CR/LF from the comput¬ 
er. The computer was also pro¬ 
grammed to send the data at 110 
baud, the speed needed to talk to 
a Teletype machine. 

Fig. 1 is a diagram of the modifi¬ 
cations Louis made to the printer 
magnet driver board of the Model 
33 ASR to allow driving with TTL 
level, rather than 20-mA current 
loop levels. It should be noted that 


transistor Q2 and its associated 
parts have been removed; modifi¬ 
cations to the circuit of Q1 are as 
shown. 

In order to provide a hardware 
detection of a carriage return, 
and thus force a hold on data 
transfer while the type basket re¬ 
turns, the circuit In Fig. 2 can be 
constructed. 

According to Louis, the data 
signal is taken from the RS-232 
port of the Color Computer and is 
inverted in one section of a hex 
inverter to make it compatible with 
the input of the DART. Two clocks 
using 555s provide the timing sig¬ 
nals for the DART. The input clock 
is made front-panel adjustable to 
be compatible with the data signal 
speed coming from the computer. 
The other clock is set to the Model 
33 printer speed of 100 wpm. The 
serial bit stream output from the 
DART is inverted in another sec¬ 
tion of the hex inverter and drives 
a transistor printer magnet circuit. 
The parallel data output of the 
DART receiver section is cross 
connected to the data input of the 
DART transmitter section. These 
same lines are monitored by the 
carriage return detector circuit 
When that command is received 
from the computer data stream, it 


causes the 7432 to trigger a 555 
pulse generator. This pulse out¬ 
put is inverted by another section 
of the hex inverter and is used to 
inhibit the computer from sending 
any further data until the CR/LF 
function has been accomplished 
by the teleprinter. 

A short software routine is used 
by Louis to set up the computer to 
output at the proper speed, and 
with the proper delays. The follow¬ 
ing could either be typed in direct¬ 
ly, in the command mode, or 
placed into a short program: 

POKE 148,1: POKE 150,248 'Sets baud rats 

tollO 

POKE 151,255: POKE 152,255 'Sets line delay 
POKE 153.72 'Sets 

POKE 154,72 Printer 

POKE 1^,72 'Wtdm 

Louis' solution is certainly one 
way to solve the problem, but I am 
inherently lazy and would like to 
propose another one. How about 
a software “filter,” which watches 
the output to the teleprinter and 
forces a delay In software when a 
carriage return is sent? A few 
years back, I wrote such a routine 
for a Selectric driver, and a similar 
routine for an ASCII-encoded 
printer wouldn't be too hard. I 
might add that, once such a filter 
is “constructed,” some more 
smarts could be added with little 
difficulty. I’ll put something to¬ 
gether and let you all see it next 
time. 

Gene Wagner WA7RCR of 
Longview, Washington, dropped 
me a letter with his view of RTTY 
on the ham bands. He says he 
started out with the old Model 14s 
and slowly entered the computer 
age. Now he has an IBM PC with 
“all the nice things that go with it, 
and [he has] about 2,400 RTTY 
pictures in [his] files that [he ex¬ 
changes] with other pix nuts 
around the world." 

He questions the availability of 
programs for the multitude of PC- 
compatible users, however. It is 
Gene’s impression that those of 
you who are using any of the 
“clones" out there are shut out 
from the bulk of good RTTY pro¬ 
grams. Is this so? I have heard 
very little from PC/PC-clone 
users, and would look forward to 
some of your input. Let me hear 
from you, and I'll be more than 
happy to open a window to all of 
your experiences. 

I have been thrilled at the num¬ 
ber of electronic messages I have 
received, several of which have 
ended up in this column. Whether 
on CompuServe (my ppn is 
75036,2501) or on Delphi (user- 
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name is MARCWA3AJR), I am 
always delighted to receive your 
electronic comments or ques- 
tions. I would even venture 
the statement that, if you did a 
survey, you would find that the 
E-mail questions are answered 
quicker than the posted ones— 
I think my record E-mail response 
was while the sender slipped 


out of the room for a second. Any¬ 
way. feel free, as always, to send 
your comments, questions, or 
suggestions to me either on-line 
via the above systems or by way of 
the plain old Postal Service at the 
address at the head of this 
column. 

Those of you who may be new 
to 75. this being a new year and 


all, who are reading this column 
for the first time, may be interest¬ 
ed in my periodic offer of reprints 
from past issues of RTTY Loop. 
There are about eight editions, 
which deal with subjects ranging 
from the basics of RTTY and digi¬ 
tal communication to one-chip in¬ 
terfacing circuits. There is a list of 
available topics, which can be 


yours for a self-addressed, 
stamped envelope, sent to the 
above address. 

My next column holds a few pre¬ 
dictable items, such as the pro¬ 
gram hinted at above and a few 
surprises. Surprises, you say? 
But of course—otherwise it 
wouldn't be 75, and it especially 
wouldn’t be RTTY LooplB 


4 


ARTER BUY 

Ntm^ 15 on your cwd 


MILITARY TECHNICAL MANUALS 
for old and obsolete equipment. 60- 
page catalog. $3. Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA 90815. BNB045 

MARINE RADIO: Marconi Canada CH- 
125 synthesized AM/SSB transceiver, 
22 channels on 4, 8, and 12 MHz, 125 
Watts, 12 V dc. Never used, list $1,995, 
asking $1,495. Perry Donham KWIO, 
70 Rte. 202 North, Peterborough NH 
03458. BNB047 

QSLs to order. Variety of styles, colors, 
card stock. W4BPD QSLs, PO Drawer 
DX, Cordova SC 29039. BNB260 

THEDX ERSMAGAZtNE, Up4o<date. 
informative, interesting. Compiled and 
edited by Gus Browning W4BPD, 
DXCC Honor Roll Certificate 2-4. 
Send for free sample and subscription 
information today. PO Drawer DX, Cor¬ 
dova SC 29039. BNB261 

IMRA—International Mission Radio 
Association. Forty countries, 800 
members. Assists missionaries with 
equipment loaned, weekday net. 
14.280 MHz, 2-3 p.m. Eastern. Broth¬ 
er Bernard Frey, 1 Pryer Manor Road, 
Larchmont NY 10538. BNB326 

RADIO TRANSCRIPTION DISCS 
WANTED. Any size, speed. W7FI2— 
WG, Box 724, Redmond WA 98073- 
0724. BNB347 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 


Box 250. Benton AR 72015; (501)-776- 
0920. BNB404 

DOCKING BOOSTERS—Fantastic 
30-Watt (SO-Watt with GaAsFET 
preamp) console amplifiers for your 
VHF or UHF hand-held transceiver, 
from $129.95. Write for free catalog of 
all our communications products. Sky- 
wave Radio, Box Q-1, 943 Boblett, 
Blaine WA 98230. BNB407 

HAM TRADER YELLOW SHEETS, in 
our 24th year. Buy, swap, sell ham-ra¬ 
dio gear. Published twice a month. Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 lor 
one year (24 issues). PO Box 2057. 
Glen Ellyn IL 60138-2057. BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs, Dept, A, 310 Com¬ 
mercial. Emporia KS 66801 < BNB434 

TOWER CLIMBING SAFETY BELTS 
and accessories. Free specs. Avatar 
Magnets W9JVF, 1147N. Emerson #7, 
Indianapolis IN 46219-2929. BNB458 

FIND OUT what else you can hear on 
your general-coverage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club. Complete Information on ma¬ 
jor North American clubs and sample 
newsletter $1. Association of North 
American Radio Clubs, PO Box 462, 
Northfield MN 55057. BNB464 


‘"HAMLOG” COMPUTER programs. 
17 modules auto-logs, sorts 7-band 
WAS/DXCC. Full-feature editing. Ap¬ 
ple $14.95, IBM or CP/M $24.95. Much 
more. KAlAWH, PO Box 2015, Pea¬ 
body MA 01960.BNB467 

QUALITY ELECTRONICS SERVIC¬ 
ING. HF and VHF repair. Restorations 
and mods. All makes. Contact Quality 
Electronics, 815 Hwy. 190, Mandeville 
LA 70448; (504)-626-5801. BNB471 

CABLE TV CONVERTERS and acces¬ 
sories of every description. (Dealers 
wanted.) Catalog $1. Crosley (L), Box 
777, Champlain NY 12919. BNB473 

WANTED: Old Western Electric, RCA. 
Radlotfon, Mdntosh, Marantz, Dyna- 
co, Telefunken, Tannoy, Altec—tubes, 
speakers, amplifiers. Maury Corb, 
11122 Atwell, Houston TX 77096; 
(713)-728-4343. BNB479 

LEARN CODE on your Macintosh or 
IBM PC. CODE-PRO takes you from no 
knowledge to proficient copy. Specify 
computer. $10 plus $2 s&h. Trio Tech¬ 
nology, PO Box 402, Palm Bay FL 
32906. BNB490 

DIGITAL AUTOMATIC DISPLAYS for 
FT-IOls, TS-520S, Collins, Swan, and 
all others. Six 1/2* digits. 5* wide by 
1-1/4* high metal cabinet. Send $2 for 
information and receive a $30 dis¬ 
count. Includes comparisons of the 
simple BCD readouts found in new ra¬ 
dios and our “Calculating Frequency 
Counter'’ readouts. Please be specific. 
Grand Systems, Dept. A, PO Box 3377, 
Blaine WA 98230. BNB496 

NEED copy of Knight-Kit T60 xmtr 
manual. Will reimburse for costs. Phil 
WA8JXE, 800 Kendall Avenue, Kala¬ 
mazoo Ml 49007, BNB497 

POST CARD QSL KIT—Converts post 
cards and photos to OSLs! Stamp 
brings circular. K-K Labels, PO Box 
412, Troy NY 12181-0412. BNB498 

MICROWAVE VCOs, Watkins-John- 
son V901.3.6 GHz to 5 GHz, $35 post¬ 
paid. Send SASE for more info. Stan 
Bode, 2248 Lockwood, Carrollton TX 
75007, BNB499 

LONG ISLAND ARRL INDOOR HAM- 
FEST, Sunday, February 15, spon¬ 
sored by LIMARC at the Electricians 
Hall, 41 Pine Lawn Road, Melville, 
Long Island NY. Door opens at 9 a.m. 
for buyers, no one admitted earlier. Ex¬ 
hibitors at 7:30. Send reservations to 
Hank Wener WB2ALW, 53 Sherrard 
Street, East Hills NY 11577, Our 4' x 6' 
tables are $12 each or bring your own 
at $1.50 a foot with an $8 minimum. 
Each table sale admits one person, ad¬ 
ditional workers at $3.25 each. Check 


payable to LIMARC must be with reser¬ 
vation. Buyers admission is $4 at Ihe 
door and $3.25 in advance with SASE. 
Send check payable to LIMARC to 
LIMARC Ttckets, Mark Nadel NK2T, 22 
Springtime Lane East, Levittown NY 
11756 by 2/5/87. To avoid overcrowd¬ 
ing, everyone must pay an admission. 
Special gifts will be awarded to some 
advance buyers. UMARC VHF rig clin¬ 
ic will be on hand. At Exit 49. north of 
the LIE, go north a block to Pine Lawn 
Road, turn right to site. Additional info, 
call at night Hank (516)-484-4322. 
BNB500 

SIXTY-FOOT JACOBES WIND ELEC¬ 
TRIC STEEL TOWER, twelve-foot 
square base. Bolted construction, dis¬ 
assembled, can be hauled in pickup. 
$250. Lonnie D. Wright, Rte. 1, Box 38, 
Albert KS 67511; (316)-982-4519. 
BNB501 

TRS.80 4P/KANTRONICS UTU RT¬ 
TY. Split-screen, 10 user keys, file 
transfer. Runs in Mod 4 (80 char.) 
mode. $30 to COMMPRO RTTY. c/o 
KB6IC, 3711 Gayle Avenue. Omaha 
NE 68123. BNB502 

ATTENTION I Kenwood TS-430S. TS- 
440S, TS-940S; ICOM 745 and 751; 
Yaesu FT-757GX owners! Modification 
for general-coverage transmit the right 
way. $5 each or 3 for $10. Many other 
mods available. Money order or cash to 
W. Thomas, PO Box 96. Uniontown PA 
15401. BNB503 

CLEAN GOODIES. Kenwood; DG.5, 
digital readout for 520 series, $189; 
TS-520S with CW filter, $445; R-2000 
general-coverage rcvr, $425; TS-830S 
xcvr, $575. Drake: T4XC xmtr with AC4 
P/S, $285; FA-7 for TR7, $35; MN-2000 
2-kW antenna tuner, $200; AUX 7 
board for TR7, $45; MN-2700 antenna 
tuner with B-IOOO balun, $350. Yaesu: 
FL-2100B with 10 meters (1.200'Watt 
amp). $450; FR-1015 with manual, 
$299; dummy load, 350 Watts. $59. 
ICOM: IC-740 xcvr, loaded, $625. Tony 
Musero K3UKW, (215)’271-8898. 
BNB504 

HAPPY NEW YEAR from the Crew at 
Junior High School 22 on Manhattan's 
Lower East Side, learning English 
through amateur radio. Be a winner in 
871 Send us your QSL via WB2JKJ, 
and we might send you our QSL of the 
Week Award. BNB505 

APPLE ll+/c/e MORSE CODE PRO¬ 
GRAM. Menus, 31 modes, lesson 
plans, graphics, word processor, 1- 
100 wpm, etc. Write LARESCO, PO 
Box 2018, 1200 Ring Road, Calumet 
City IL 60409; (312)-891-3279. 
BNB507 
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NOTES FROM FN42 

It is increasingly difficult for us 
to select the material to print here 
... sadly setting aside the rest. 
Here are some tips to help con¬ 
tributors decide what to send in. 
In this order, desirable material 
includes: 

1) News items on ham activities 
in your country which amateurs 
everywhere will ^nd useful, infon 
mative, andfor highly interesting. 

2} Reports on licensing require¬ 
ments and procedures (for visiting 
hams, but also for residents if spe¬ 
cial in some way which would be 
of international interest). 

3} Awards and contests that 
promote inter-nation activities. 

4) Human interest stories, his¬ 
toric items, and so on. 

For time-critical items, remem¬ 


ber: We must receive your infor¬ 
mation weeks before it can be 
publishedi If you want to see 
something in the April issue, for 
example, it must reach us by 
February 1st—by March 1st for 
the May issue, and so on. Some¬ 
times short items can be dropped 
into Roundup'' (a new section, 
see below), even if not received 
here until 10 or 15 days after the 
first of a month, but only some¬ 
times! 

ROUNDUP 

Canada, The Boy Scouts 
staged an impromptu expedition 
to St. Paul's Island (off Cape Bre¬ 
ton) last summer, and a couple of 
amateurs put CY9SPI on the air. 
Congratulations from VE1CBF! 
QSLsto VE1BIZ. 



Three emissaries of Dionysus, L to R, Aris 5B4JE, Andy 5B4tR, and 
Nicos5B4CV. 


Cyprus. 5B4JE writes that if 
you wish “to become, together 
with the local people, protagonists 
In a feast of human euphoria.., 
to banish every care of life... to 
feel innermost comfort and free¬ 
dom in an atmosphere of unre¬ 
served fraternization [and if you 
wish] to infuse into your being the 
rays of the sun, the breath of the 
breeze, the lucidity of the atmo¬ 
sphere . -., “ then come to the Li¬ 
massol Wine Festival, the first 
fortnight of every September, and 
drink some Cypriot wine, with 
4,000 years of wine-making expe¬ 
rience behind it. Last September 
you could have attended in spint 
(rather than in spirits) with a con¬ 
tact with special-event station 
C4LWF. For the first 1,000 cards 
received through the Cyprus Bu¬ 
reau or via 5B4JE, a commemora¬ 
tive QSL diploma will be sent free 
of charge, together with a special 
prefix QSL card. (Watch for more 
info in this column in July or Au¬ 
gust if the station is activated 
again.) 

Great Britain. “QTQ?“ asks 
G4FAI, aka Tony Smith, one of 
the three producers of Morsum 
Magnificat, in the Autumn edition 
of that quarterly publication. It 
is the first regular English-lan¬ 
guage edition of the magazine, 
which has had a Dutch edition 
for three years. Morsum Magnifi¬ 
cat “is for all Morse enthusiasts 
[bringing] together material, 
which would otherwise be lost to 
posterity, providing an invalu¬ 
able source of interest, reference, 
and record, relating to the tradi¬ 
tions and practice of Morse.” A 
year's subscription is available 
for a US $10 bill sent to Rinus 
Hellemons PAflBFN, Holleweg 
187, 4623 XD Bergen op Zoom, 



Let this be our New Year's Greetings to you all—just change the dates! This came from (and thank you to) 
RADIO, theJournalof the Federation ofAmateur Radio Societies of India, for January. 1986. It was a reprint of 
a card designed by Kamlesh Amin, who is in the travel business. 
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Holland, who also is a publish¬ 
er. (Dick Kraayveld PA3ALM is 
the third). If you want to know 
how come “i” was the shortest 
complete telegram ever sent, 
ask that your subscription be¬ 
gin with the Autumn issue. As 
the maiden English-version Is¬ 
sue, it could become a collec¬ 
tor’s item, also. 



J. E. Joyce VK3YJ 
44 Wren Street 
Altona 3018 
Victoria 
Australia 


FLASH! 

THEAULD MUG AWARD 

Here in VK6, Australia is de¬ 
fending the right to hold the most 
coveted trophy in yachting—The 
America’s Cup. In celebration of 
this important sporting event, the 
Western Australian Division of the 
Wireless Institute of Australia is 
offering an attractive award: The 
Auld Mug Award! 

To qualify for the award, the 
following conditions must be 
satisfied: 

1) Stations outside Australia 
(DX) must obtain four (4) points by 
(a) communication with four li¬ 
censed amateur stations in VK6 
(one point each); (b) communica¬ 
tion with the special-event station 
VK6CUP (four points). 

2) VK stations must obtain 
twelve (12) points by (a) communi¬ 
cation with twelve licensed ama¬ 
teur stations In Perth; (b) commu¬ 
nication with VK6CUP plus eight 
Perth stations. 

3) All authorized bands and 
modes are permitted. 

4) All contacts made after Octo¬ 
ber 5, 1986, until the final deciding 
race in February of 1987 will be 
eligible. 

5) All contacts must be listed 
showing date, time, band or fre¬ 
quency, and RST report. 

6) Shortwave listeners are eligi¬ 
ble as per the above rules. 

7) QSL cards are not required 
as proof of valid contacts, but the 
application must be certified 
correct. 

Applications should be sent to 
Awards Manager, W.LA. (VK6 Di¬ 
vision), PO Box 10, West Perth 
6005, Australia. 









BRAZIL 


Gerson Rissin PYIAPS 
POBox 12178, Copacabana 
20000 Rio de Janeiro, RJ 
Brazil 

In almost every contest one is 
used to hearing PY40D—and 
sometimes ZW40D or ZY40D. 
Talma Drummond PY40D is sure- 
ly one of the best contest opera¬ 
tors in the world, SSB and CW. 
The trophies he has won are the 
best proof of that. 

Talma is a lawyer and 57 years 
old. In 1956 he got hts license, and 
a CW QSO With OH2YU was his 
first DX. On that occasion he was 
very excited and almost unable to 
copy a single word transmitted by 
OH2YU. After that very difficult 
QSO, he never stopped. In the 
same year he took part in the CO 
WW Contest on 7 MHz, and his 
first QSO was with JR6AK in Oki¬ 
nawa. The transmitter was home¬ 
brewed, using a 6L6 tube in the 
final, and the receiver was an 
Echophone model EC1A. 

Trying to improve his rig, Taima 
changed a few items during his 
first year. He moved to an 807 
tube in the final and a National 
NC2-40D for a receiver. Talma 
was not happy yet. Little by little 
he wired a linear amplifier with two 
4-250A tubes excited by an Italian 
Geloso G-209... and serious TVI 
resulted. Then he bought a Heath- 
kit DX-100 transmitter with a Na¬ 
tional NC-300 receiver. 

It was in the early days of SSB 
and only a few stations were 
heard on the bands. There were 
only four in Brazil, and Talma was 
one of them. First with a Hase- 
master II with a Band Hopper vfo, 
and finally, in 1960, with the 
Collins S-Une, KWS-1 and 75A4. 



Talma PY40D. 
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The same time, the short three- 
element yagi gave way to a Tel rex 
Monarch six-element beam. Con¬ 
tests became less difficult for him. 

Talma was the world winner in 
the following contests: CO WW 
CW in 1962,1964, and 1977; CO 
WW Phone In 1969; COWW WPX 
CW In 1979; and ITU Phone/CW 
In 1978. 

As a complete DXer, Talma also 
has the DXCC Award with 351 
countries In the mixed mode, 301 
In phone, and 250 in CW. He is an 
Honor Roll member of the WPX 
(mixed, CW, and phone) and now 
Is working slowly to the 5BDXCC 
and 5BWAZ. 

Talma says that the best experi¬ 
ence he has Is while in a contest 
plleup when an old friend calls him 
just to wish him good luck. That is 
his small WORLD! 



CHILE 


Patricio Fernandez H. CE3GN 

POBox 14781 

Santiago 

Chile 

DXING AGAIN—IN RTTY 

All of us know well that amateur 
radio offers the individual many 
different fields of activity. As in my 
case, thousands of hams love DX- 
ing and dedicate most of their time 
to it. A problem arises, however, 
when one has reached a certain 
level of countries worked and sud¬ 
denly the going is getting rough. 
One is just plain stuck, with practi¬ 
cally no hope of working a new 
one because of poor conditions, 
or, simply, because after the 300- 
worked level, it is next to impossi¬ 
ble to log more than one or two 
countries per year at the most. 

This happened to me a few 
years ago, and I was pretty demor¬ 
alized by the fact that I had lost 
interest in the hobby; I had lost the 
joy of continuous DXing. If I were 
to reach the Honor Roll, at the rate 
I was going I'd have to wait for at 
least six or seven years. 

After some weeks of thinking 
about it, I suddenly realized that 
the solution was simple and easy. 
Why not start all over again with 
DXCC, but this time in RTTY? 

I bought a simple Tono Theta 
7000E. and after a few sessions 
with it felt as comfortable as in 
SSB—and there I was, again 
chasing DX as in the good old 
days. I had forgotten the exquisite 
happiness of working easy new 
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ones such as CP, LU, CX, etc.— 
but now in RTTY. 

A few months later, I discussed 
the subject with my good friend 
and enthusiastic DXer, Enrique 
CE3BBW, who was experiencing 
the same frustration I had gone 
through, and quickly convinced 
him to get into RTTY. Today we 
both hold RTTY DXCC. We are 
always in touch via 2 meters, 
passing on information about new 
ones heard that are needed. 

In my case, and I am sure 
Enrique feels the same way, I 
have regained interest in the hob¬ 
by, while keeping up with the ac¬ 
tivity I like the most. DXing. Per¬ 
haps this article can inspire a ham 
who might be just about to dump 
his rig into the garbage can. 

Granted, it is not easy for a 
DXer whose mother tongue is 
not English to type in a foreign 
language, but after some experi¬ 
ence one realizes that one can do 
well with a few, pre-leamed sen¬ 
tences. Also, RTTYers are consid- 
erably fewer in number than 
phone DXers, so competition in 
pileups is less. One finds sports¬ 
manship, fair play, and good man¬ 
ners, too; breakers are practically 
unknown. All in all, it is a wonder¬ 
ful experience. 

By the way, if you need a CE on 
RTTY, CE3BBW and I are usually 
fiddling around with the keyboard 
on 20 meters after 0000 UTC. 

■■ 

CZEOIOSLOVAKIA 
Rudolf Karaba (OK3KFOARC) 
GogoTova 1882 
^5 01 TopoTcany, 
Czechoslovakia 

Winners. Nearly a year ago 
OK3LO succeeded in contacting 
E15FK via aurora, for a distance of 
1948 km—a new Czechoslovak 
record by means of this kind of 
propagation on the 2’meter band, 
breaking the 1982 OL7BDO rec¬ 
ord of 1811 km with GI8YDZ. Ra¬ 
dioclub OK2KZR/P made a new 
Czechoslovak record with station 
SM7GEP (904 km); OK2BFH also 
worked this station, but at 902 km. 

Every first weekend in July the 
Czechoslovak amateur radio or¬ 
ganization holds a Reid Day for 
Europe. The 1986 contest results 
are (winner and score, 2nd and 
3rd place stations): 

• 144 MHz (Input 5 W) — 
OK3KFF/P 91,591; HG6V/8. 
OK3KAP/P 

• 433 MHz (Input 5 W) — 


OK3CDR/P 28,789; OK1KEI, 
OK1KQT/P 

Input according to license class: 

• 144 MHz—OK1KTUP 209,866; 
OK1KRG/P. OKI KIR/P 

• 433 MHz—PA0PLY/A 71,428; 
OKI KIR/P, OKI DIG/P 

• 1296 MHz—PAdPLY 29.225; 
OKI KIR/P, OK1KEI/P 

• 2320 MHz—PA0PLY 3,890; 
OKI KIR/P, OKI KKD/P 

The 1985 OKDX Contest results 
were (winner and score, 2nd and 
3rd place stations): 

• Single op, all band—LZ2WF 
225,180; RB5IM,UA1DZ 
•Single op, 1.8 MHz—DL1YD 
6,578; UQ2PQ, DL7MAE 

• Single op. 3.5 MHz-UP2BOA 
11,415; HA60A, Y27IO 
•Single op, 7 MHz—LZ2BE 
27,559; HA1XR. OK3LL 

• Single op, 14 MHz—OK6DX 
35,685; UA4RZ. I2VXJ 

• Single op, 21 MHz—UA0SAU 
9,177; LZING, UJ8JA 

• Single op. 28 MHz—IK2CLB 
126;OK3YX,Y06DDF 

• Multi-op. all band—UB3IWA 
257.796; UP1BWW, OK5W 

• SWL—OKI-11861 52,080; 
OKI-1957, UA6-150767 

RTTY. Mirek OK1AWC made 
these rare contacts on the 14-MHz 
band recently: TR8DX, WA9PCI/9Q5, 
TI2PL OE3HGB/YK, 5N0ALH. 
PZIDX, A4XRS (Box 981, Mus¬ 
cat). AM80RM (Box 162, Santa 
Cruz de la Palma), 9H1EY/A, and 
SV5TS (Box 251. Rhodos Island). 
In the 1985 SARTG RTTY Con¬ 
test, OK lOAZ (radio club) placed 
third in the world in the category of 
collective stations, with 58,000 
points for 98 contacts. In SWL, 
OKI-30342 placed fifth in the 
world with 7,300 points. 

DX. Peter SP7EWL works from 
Cameroon as TJ1AF and asks 
that OSLs be sent to his home 
callsign. Last February, the mem¬ 
bers of the Soviet polar expedition 
(sponsored by the magazine 
Komsomolskaja Pravda) were 
broadcasting as 4K0COC. They 
were sailing on an iceberg. OSL 
via UA3AOC. 



INDONESIA 


Eriangga Suryadarma 
YB0BZZA/mBZ 
ORARl National QSL Bureau 
POBox 96 
Jakarta 10002 
Indonesia 

This concludes the overview re¬ 
port on Indonesia, parts 1,2, and 








Call Area 

Suffixes 

Province 

1 

AB-YZ, BAA-YZZ 

West Java 

2 

AB-TZ. BAA-TZZ 

Central Java 

2 

UA-YZ, UAA-YZZ 

Yogyakarta 

3 

AB-YZ, BAA-YZZ 

East Java 

4 

AB-EZ, BAA-EZZ 

Jamb? 

4 

FA-LZ, FAA-LZZ 

South Sumatra 

4 

MA-RZ, MAA-RZZ 

Bengkulu 

4 

SY-YZ, SYY-YZZ 

Lampung 

5 

AB-MZ, BAA-MZZ 

West Sumatra 

5 

NA-YZ, NAA-YZZ 

Riau 

6 

AB-GZ, BAA-GZZ 

Aceh 

6 

HA-YZ, HAA-GZZ 

North Sumatra 

7 

AB-GZ, BAA-GZZ 

West Kalimantan 

7 

HA-NZ, HAA-NZZ 

South Kalimantan 

7 

OA-TZ, OAA-TZZ 

Central Kalimantan 

7 

UA-YZ, UAA-YZZ 

East Kalimantan 

8 

AB-JZ, BAA-JZZ 

South Sulawesi 

8 

KA-MZ, KAA-MZZ 

Southeast Sulawesi 

8 

NA-PZ, NAA-PZZ 

Central Sulawesi 

8 

QA-UZ, QAA-UZZ 

North Sulawesi 

8 

VA-YZ, VAA-YZZ 

Maluku 

9 

AB-FZ, BAA-FZZ 

Ball 

9 

LA-QZ, LAA-QZZ 

West Nusa Tenggara 

9 

RA-UZ, RAA-UZZ 

East Nusa Tenggara 

9 

VA-YZ, VAA-YZZ 

Irtan Jaya 

0 

AB-YZ, BAA-YZZ 

Jakarta Raya 

1-0 

A-Z, AAA-ZZZ 

ORARI HQ 


Table 1, Indonesian callsign breakdown by province. 


3 of which were in the August, Eque 
September, and November is- WTE, 
sues of 1986. “0 

Frequency Allocation and 
Band Plan. The frequency alloca- 
tion for amateurs in Indonesia was coritc 
adopted from the WARC Final 
Act, Geneva, 1979, and imposed ^ 
under the Directorate General of 
Post and Telecommunications 
Regulation No. 39/1981. The 10- 
MHz band was approved for oper- 
ation in 1982; the 18-MHz and 24- 
MHz bands were approved for 
utilization in 1984 on test basis 
only, and based on results full op¬ 
eration will be effective starting in 
1989. In view of the lARU Region 
III Association sixth conference, 

ORARI [Organisasi Amatir Radio 
Indonesia] has proposed the 
adoption of the three new bands 
as follows: 

10.100- 10.150 CW/RTTY 

18.068-18.110 CW 

18.100- 18.110 RTTY 

18.110-18.168 Phone 
24.890-24.990 CW 
24.920-29.930 RTTY 
24.930-24.990 Phone 

ORARI Awards Program. (As 
of 11/85) Available to licensed am¬ 
ateurs the world over, for stations 
worked or heard: the Jakarta The I 
Award (JA/SWL-JA), the Worked 1986 
All Indonesia Award (WAIA/SWL- Klepi 

WAIA). and the Worked The 4Z4/1 
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Equator Award (WTEA/SWL- 
WTEA). General rules: 

'‘ORARI awards will be issued 
to licensed amateurs for 2-way 
SSB, 2-way CW, or 2-way RTTY 
contact, mixed or single mode, 
mixed or single band, on 80, 40, 
20,15, and 10 meters only. SWL 
awards in the same category will 
also be available. The applicant 
may request endorsement for 
such distinction accordingly. To 


be valid, all contact or listening 
must have been made on or after 
July 9, 1968. Claim must be 
accompanied by a QSL card list 
(GCR) furnished with the callsigns 
of stations worked, dates, bands, 
and modes meeting {award re¬ 
quirements). QSL card list must 
be accompanied by a statement 
from the applicant's national so¬ 
ciety, club station, or from any 
two amateurs other than the ap¬ 
plicant, that the QSL cards of 
the contacts listed are in the 
possession of the applicant, and 
that the items of the cards are cor¬ 
rectly listed. A fee of US $8 or 16 
IRCs will be charged per award 
and should be sent along with 
the application to the respec¬ 
tive awards manager (personal 
checks not acceptable). Only con¬ 
tact with land stations will be 
acceptable." 

JA. DX stations need contacts 
with 20 stations, including at least 
one club station, in the 0 call area. 
(Indonesia stations need 50 con¬ 
tacts including at least five club 
stations.) Club stations are: YB0- 
ZAA, ZAB, ZAD, ZAE, ZAP. ZBA, 
ZBB, ZCA, ZCB, ZCD, ZCE, ZDB, 
ZDC, ZDD, ZDE, ZDG, ZEA, ZEE, 
and ZZ. Awards Manager: Mr. M, 
S. Lumban Gaol YB0WR, PO Box 
96, Jakarta 10002, Indonesia. 

WAIA. DX stations need con¬ 
tacts with two stations in each call 
area (1 to 0, see Table 1) for a total 
of 20—except CO Zone 28 sta¬ 
tions need three each for a total 
of 30. (Indonesian stations need 
five from each. QSL card list must 
include YB, YC, and YD sta¬ 
tions in each call area.) Awards 



The Israel Amateur Radio Club honorary president. 4X4AH, opens the 
1986 lARC Annual Assembly, L to R: Rami 4Z4LX, Mr. Bar Sela and Mr. 
Klepner of the Ministry of Communications, Yankele 4X4AH, Evan 
4Z4MO, Aharon 4X4A T, and Yosef 4X6KJ (photo by 4Z4MK}. 


Manager: Mr. M. Maruto YB0TK, 
PO Box 96, Jakarta 10002, In¬ 
donesia. 

WTEA. Issued for contacts with 
ARRL DXCC countries along the 
equator: C2, HC, HC8, HK. KH1 
and KB6, PP-PY, PY0 (St. Peter), 
S9 (Sao Tome), T30, T31. T32. 
TN. TR, YB5, YB7, YB8, 5X. 5Z, 
60, 8Q, and 9Q. Issued in three 
classes: I for 15 countries, II for 
12, and III for 8; in all classes, 
contacts with YB5, YB7, and YB8 
are obligatory. Awards Manager: 
Mr. Ben S. Samsu YB0EBS, PO 
Box 96, Jakarta 10002, Indonesia. 

1987 Contest Calendar. 1987 
information had not arrived by 
press time, but two fixed-date con¬ 
tests are ORARI Anniversary, July 
6-8, and Indonesia Indepen¬ 
dence Day. August 17-18. 



ISRAEL 


Ron Gang 4Z4MK 
Kibbutz Urim 
Negev M.P.O. 85530 
Israel 

Update on Israeli repeaters: All 
amateurs visiting Israel are invited 
to use them and get to know the 
locals. On two meters, all are with 
input 600 kHz below the printed 
output frequency, and on UHF the 
input is 7.6 MHz down. All are 
straight carrier access—no spe¬ 
cial tones are required. 


Beersheba 145.325 

Eilat 145.675 

Haifa/Northern Coastal Strip 

145.675 

(RTTY Mailbox) 145.300 

438.800 

Jerusalem 145.625 

Safed/Galilee 145.350 

Tel-Aviv 145.775 

438.650 


You can also hear many QSOs 
on the simplex channels which 
are generally to be found from 
144.500 up. Being in lARU Region 
One, we stick to the standard 
band plan as much as possible, 
two meters being from 144 to 146 
MHz. 

Restructuring of callsigns: With 
the growth of the amateur popula¬ 
tion, the authorities have decided 
to make the callsign indicative 
of the class of license. Novices, 
who are limited to CW QRP on 40 
and 15 meters, will be using calls 
from the 4Z9AAA-4Z9ZZZ block. 
Grade B amateurs, with full fre¬ 
quency privileges but limited to 




150 Walts output, will retain their 
present 4X4, 4Z4, and 4X6 calls 
with the two-letter suffix. Grade A 
people, who can run up to 1.5 kW 
out, will be granted the 4X1 prefix 
while retaining their old call 
letters. These new regulations 
should be in effect by the time you 
read this, so rejoice, ail prefix 
collectors! 



NEW ZEALAND 


0. J. (Des) Chapman ZL2VR 
459 Kennedy Road 
Napier 
New Zealand 

In April of 1984, the New 
Zealand Post Office proposed to 
all ZL amateurs an outline of a 
new structure for the Amateur 
Service. The result has been 
changes in the 1970 Radio Regu¬ 
lations as follows. 

There now are only three 
grades of Amateur Operators Cer¬ 
tificates: Novice, Limited, and 
General, with the first now being 
permanent instead of annual. The 
second replaces, unchanged, the 
old Grade III (non-Morse). The 


General replaces the old Grades II 
and I. Entry to the Service may be 
made at any level; Novice and 
Limited may be held simulta¬ 
neously. 

Novice privileges: 3.525-3.575 
and 28.19-28.60 MHz, 10 W rf 
output maximum, 30 W PEP. Lim¬ 
ited: 51.00 MHz to 400 GHz, all 
bands, alt modes, 120 W output or 
400 W PEP. General: for the first 
12 months, restricted to 1800- 
1950 kHz, 3.5-3.9 MHz, and 
28.00-29.70 MHz, and all bands 
above 50.0 MHz; thereafter, all 
New Zealand amateur bands. 
Maximum 120 W mean power out¬ 
put or 400 W PEP. 

All existing Grade II ops who 
were restricted for the 12 months 
listed are now entitled to full privi¬ 
leges, so considerable increase in 
ZL HF band activities is expect¬ 
ed—a thousand or so ZLs are 
involved. 

Maintenance of a station tog is 
now at the discretion of the li¬ 
censee, but ZLs are reminded that 
there can be occasions when the 
existence of a log can be a useful 
safeguard. 

PROJECT DL 

In August of 1985, three NZART 
members, Terry Carrell ZL3QL, 


Ian Ashley ZL1AOX, and John 
Philpott ZL3THJ, escorted a com¬ 
puter from New Zealand via Lon¬ 
don to Marburg, Germany, for AM- 
SAT-DL. Although the major costs 
were met by AMSAT-DL, NZART 
helped cover the cost of the termi¬ 
nal and incidental expenses. This 
all came about because Dr. Karl 
Meinzer DJ4ZC was impressed by 
the sophistication of much of the 
equipment he saw in dally shack 
use when he was here for the 
NZART Conference. 

At ZL2JW’s he noticed a DEC- 
Digitat LST-11/23 minicomputer 
and discovered that it was what he 
needed for fast number crunch¬ 
ing—it was equipment of a class 
not readily available in the sec¬ 
ond-hand market in Germany. 
Ham “connections'* connected, 
and within a couple of days a suit¬ 
able unit was located and the de¬ 
tails of equipment, price, and de¬ 
livery were confirmed. These 
included installation by ZL3THJ 
and the assistance of ZL3QL and 
ZL1AOX (who paid for their own 
travel) in coordinating equipment 
use between DL and ZL. 

Thanks to John Philpott’s 
preparatory work, the computer 
was fired up and the software/ 
parameters groundwork done 
without a hitch. Other than that, 
there were only some initial 
headaches integrating Karl's 
printer into the system. Gratitude 
also is due John’s employers. 
Business Computers, for their 
support throughout. 


*, * 


NORFOLK ISLAND 

Kirsti JehkinsSmith VK9NL 

PQBOX90 

Norfolk Island, 2899 
Australia 

HONOR TO VK 

Norfolk Island was honored to 
have one of its five operators 
elected to the CO DX Hall of Fame 
this year. Jim Smith VK9NS is the 
first VK ever to have achieved this 
recognition. 

QSLing AND 
FINANCIAL RUIN 

Operating from a place like Nor¬ 
folk Island automatically throws 
the new operator onto the DX 
scene. VK9 IS DX, attracting hun¬ 
dreds of callers who need the 
Island for a new country. If they 
are chasing DXCC, they will want 
confirmation of the contact. Oper¬ 


ators of the DX stations face finan¬ 
cial ruin if they try to meet the ex¬ 
pense of cards, envelopes, and 
postage to all of these callers. 

The serious DXer is aware of 
the problems and includes return 
postage and a self-addressed 
envelope with his QSL. Others 
QSL via the bureau. Bureau cards 
soon amount to thousands, ex¬ 
ceeding both time and money 
available for “free” QSLing. In ad¬ 
dition. Norfolk Islanders cannot 
just hop on the plane and travel 
900 miles to the mainland to pick 
up their bureau cards. They, 
therefore, are obliged to pay 
postage—for cards received as 
well as for outgoing cards—to the 
VK division handling VK9 cards. 
VK9 is composed of Norfolk Is¬ 
land, Lord Howe Island, Willis 
Island and Mellish Reef (uninhab¬ 
ited), Cocos Keeling, and Christ¬ 
mas Islands. 

There is no such thing as a VK9 
bureau. The islands do nof form a 
cozy little group where we can 
jump into our canoes and paddle 
through balmy waters to a central 
QSL bureau! The surest way to 
get a QSL card is by direct QSL¬ 
ing, including SAE and postage. If 
you have heard warnings about 
DX stations pocketing postage 
/honey and not QSLing, well there 
are such people in the world, but 
would such a person be likely to 
QSL through a bureau in any 
case? 

GOOD NEWS 

Our AM broadcasting station is 
operating again. The transmitter 
went to the U.S, for repairs, but 
when it arrived back it was found 
to have been damaged in transit. 
It then had to go to the mainland 
for further repair. Anyway, it may 
now be heard on 1566 kHz 
(VL2NI) from 1930 UTC through 
1130 UTC the following day. 
(That's 0700-2300 local time.) 

And the VK9NS/VK9NL shack 
is rarin’ to go after repairs. A cow 
chewed and swallowed one of the 
phasing lines on the 40m array in 
the paddock, the tribander re¬ 
ceived storm damage, and the 
whole length of coax from beam to 
shack had to be replaced—appar¬ 
ently those nice birds we like lis¬ 
tening to in the mornings liked to 
peck holes in it. VK9NS is working 
160 and 80 almost daily from 
about 0630 UTC (our sunset) and 
about 1000 UTC, following the 
sunrise across the U.S. The hours 
will, of course, change with the 
seasons, but anyone with a DX 
edge can work out our sunset and 
his own sunrise. 



Now Keypad Programmable 

PROGRAMMABLE OPTIONS 

• Automatic dialing and autcmatic ANI 

• Fourth column tones 

• Dialing speed changes and pauses with or 
without 

• Manual dialing while in autCKoatic mode 

CES 700 standard FEATURES 

• Audible sidetone • Automatic PIT 
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PROVEN CES RELIABILITY 
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OOKING WEST 


Number 19 on ycNir Feedbadi card 


Bill Pasternak WA6ITF 
28197 Robin Avenue 
Saugus CA 91350 


THE NEW ELECTRONIC 
COMMUNICATIONS 
PRIVACY ACT 

The hotly debated Electronic 
Communications Privacy Act of 
1985 became an act of 1986 be¬ 
fore it finally became law. In early 
October of 1986, the ECPA 
passed both houses of Congress. 
The radio protection provisions of 
the new law will go into effect in 
mid-January, 1987, about the time 
you read this column. The final 
draft of the bill was printed in the 
October 1,1986, issue of the Con¬ 
gressional Record, starting on 
page S-14441. 

Throughout the proceedings, a 
number of personal radio groups 
were active in fighting against the 
most restrictive aspects of the 
bill. At one point, provisions 
were about to be included that 
would have forced the com¬ 
munications privacy statutes to 
cover even ham radio phone- 
patch and autopatch. There was 
also a fairly well-founded rumor 
that certain business interests, 
eyeing the amateur VHP and UHF 
spectrum, were attempting to get 
provisions added that would 
ban any '‘ciphered” amateur 
communications. 

What was meant by ciphered 
communications? That’s hard to 
say. Many think that it would have 
meant an end to packet, AMTOR, 
and possibly even CW* But we 
can forget all of this. For the most 
part radio amateurs fared pretty 
well with regard to their own ser¬ 
vice, but with regard to other com¬ 
munications hams now fall into 
the category of the general public. 

And, it is really the general pub¬ 
lic that the radio communications 
aspects of the ECPA can hurt the 
most. The radio hobbyist who 
wants to listen to everything com¬ 
ing into his home is no longer free 
to do so. In fact, John Q, Public 
does not know it yet, but if he turns 
a radio to the wrong frequency- 
even by accident—he technically 
becomes a criminal. It’s doubtful 
that he will ever pay a fine or go to 
jail, but that threat now looms over 
everyone’s head. 

One of the best-versed people 


on the subject of the ECPA is 
Robert Horvitz, the Washington 
DC based government affairs li¬ 
aison officer for the Association of 
North American Radio Clubs, 
Robert is with ANARC’s political 
arm, representing the interests of 
SWLs and other radio-monitoring 
hobbyists. He is also a very intu¬ 
itive individual and an excellent 
analyst of matters such as these. 
What follows is his “preliminary 
analysis of the Electronic Commu¬ 
nications Privacy Act of 1986.” 
Read it carefully, as it affects you. 

The New Law 

The ECPA amends the U.S, 
code title 18, chapter 119, the 
federal law governing the inter¬ 
ception of “wire” and “oral” com¬ 
munications, to protect a new 
legal category of “electronic com¬ 
munication.” It sets new rules for 
electronic surveillance by law en¬ 
forcement agencies, and for in¬ 
vestigative access to electronic 
mail and computer files. It also in¬ 
creases criminal penalties for ma¬ 
licious interference with satellite 
transmissions. 


'Taken literally, 
the new law 
makes listening to 
FM stereo 
broadcasts and 
the audio portion 
of television 
broadcasts a 
federal crime. “ 


Electronic communication is 
defined as “signs, signals, writ¬ 
ing, images, sounds, data, or in¬ 
telligence of any nature transmit¬ 
ted in whole or in part by a wire, 
radio, electromagnetic, photo- 
electronic. or photo-optical sys¬ 
tem that affects interstate or for¬ 
eign commerce, but does not 
include a) the radio portion of a 
cordless telephone communica¬ 
tion, b) any wire or oral communi¬ 
cation, c) any communication 


made through a tone-only paging 
device, or d) any communication 
from a tracking device.” 

Radio and wire transmissions 
are thus merged in this new term. 
However, the new law also retains 
and adapts the earlier legal defini¬ 
tion of wire communication as a 
category separate from electronic 
communication. Wire communi¬ 
cation now means voice telepho¬ 
ny, regardless of whether the 
transmission is by wire, radio, or 
other electronic means. In other 
words, non-voice communica¬ 
tions by wire are considered 
“electronic” communications, as 
are communications by radio that 
do not involve telephone trans¬ 
mission. 

Unauthorized interception of 
the radio portion of a wire or elec¬ 
tronic communication carries 
lesser penalties than does inter¬ 
ception of the wire segment of the 
same communication—if it's not 
for an illegal, commercial, or tor¬ 
tious purpose. See the “Pen¬ 
alties” section below for details. 

What May Be Legally Monitored 

1) Any marine or aeronautical 
radio communication. 

2) Any amateur, CB, or general 
mobile radio service transmis¬ 
sion. 

3) Any communication transmit¬ 
ted “for the use of the general 
public, or that relates to ships, 
aircraft, vehicles, or persons in 
distress.” 

4) The radio portion of cordless 
telephone communications link¬ 
ing the handset and the base unit. 

5) Tone-only paging signals. 

6) Certain types of audio sub¬ 
carriers (to be specified in a Sen¬ 
ate report). 

7) Signals causing harmful in¬ 
terference to “any lawfully operat¬ 
ing station or consumer electronic 
equipment to the extent neces¬ 
sary to identify the source of the 
interference.” 

8) Satellite transmissions of 
“network feeds,” some satellite 
audio subcarriers, and cable-des¬ 
tined programming covered by 
section 705Z(b) of the Communi¬ 
cations Act. 

9) Any governmental, law en¬ 
forcement, civil defense, private 
land mobile, or public safety (in¬ 
cluding police and fire) radio 
communications system that is 
“readily accessible to the general 
public.” 

10) Any other electronic com¬ 
munication made through a sys¬ 
tem “configured so that such 
electronic communication is read¬ 


ily accessible to the general 
public.” 

In most cases, radio communi¬ 
cations defined as not “readily ac¬ 
cessible” will be legal to monitor, 
unless one of the foregoing ex¬ 
emptions applies. “Readily ac¬ 
cessible to the general public” is 
defined to mean that the commu¬ 
nication is not: 

1) Scrambled or encrypted. 

2) “Transmitted using modula¬ 
tion techniques whose essential 
parameters have been withheld 
from the public with the intention 
of preserving the privacy of such 
communication.” (The House re¬ 
port says that this means and in¬ 
cludes spread-spectrum signals.) 

3) “Carried on a subcarrier or 
other signal subsidiary to a radio 
transmission.” 

4) “Transmitted over a commu¬ 
nication system provided by a 
common carrier” (except for tone- 
only paging signals). 

5) Transmitted on frequencies 
allocated under FCC rules Part 25 
(communication-relay satellites), 
Part 74(d) (remote broadcast pick¬ 
up stations), Part 74(e) (aural 
broadcast auxiliaries, including 
studio-to-transmitter links), Part 
74(f) (television broadcast auxil¬ 
iaries and studio-to-transmitter 
links), or Part 94 (private fixed 
microwave). 

As mentioned above, there are 
some exceptions to the general 
ban of allegedly “inaccessible” 
signals. For example, the radio 
emission of a cordless phone may 
be monitored, even though it re¬ 
lays common carrier communica¬ 
tions. Similarly, marine and aero¬ 
nautical radiotelephone signals 
are legal to monitor. (In contrast, 
phone patches in the 800-MHz 
specialized mobile radio service 
are legally protected, since the 
phrase “readily accessible” qual¬ 
ifies the exception for private land 
mobile radio, which includes 
SMRs.) 

The forthcoming Senate report 
on the ECPA is expected to identi¬ 
fy the types of audio subcarriers 
that may legally be monitored, 
even though the new law declares 
that all subcarriers are inaccessi¬ 
ble. (Taken literally, that makes 
listening to FM stereo broadcasts 
and the audio portion of television 
broadcasts a federal crime.) 

Although broadcast remote 
pickup (RPU) stations authorized 
under FCC Part 74(d) are de¬ 
clared to be “Inaccessible,” they 
operate near 26, 153, 161, 166, 
170, 450, and 455 MHz, usually 
with citywide audio coverage. 
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Used by broadcasters to coordi¬ 
nate the coverage of events out¬ 
side the studio, RPUs can be re¬ 
ceived on most scanners. They 
are a favorite among scanner 
owners because of their news- 
gathering role. As the result of an 
amendment to the ECPA intro¬ 
duced by Senator Paul Simon at 
ANARC’s request, the ECPA cre¬ 
ates no criminal liability for moni¬ 
toring RPUs when monitoring is 
for no bad purpose. (The following 
section supplies information 
about civil liabilities.) 

Penalties 

For most unencrypted radio 
communications protected under 
the ECPA, intentional unautho¬ 
rized interception carries a crimi¬ 
nal penalty of up to one year in 
jail and/or a fine of up to $100,000 
for a first offense that is not for a 
bad purpose—i.e., “not for a tor¬ 
tious or illegal purpose or for pur¬ 
poses of direct or indirect com¬ 
mercial advantage or private 
commercial gain.“ 

If it is a “private land mobile 
radio service” communica¬ 
tion (i.e., a cellular or a tradi¬ 
tional IMTS radiotelephone call) 
or any type of paging except 
for tone-only, and if the signal 
is not scrambled or encrypted, 
and if the interception Is intention¬ 
al but not for a bad purpose, the 
penalty for a first offense is a fine 
of up to $500. 

If the communication is 
scrambled or encrypted or if the 
interception is for bad purposes or 
is a second or subsequent of¬ 
fense, the penalty is up to five 
years in jail and/or a fine of up to 
$ 100 , 000 . 

Intentional interception of an 
unencrypted Part 74(d) transmis¬ 
sion, without bad intent, carries no 
criminal penalties. However, the 
federal government may seek a 
court injunction against a specific 
interceptor and assess civil dam¬ 
ages of up to $500. Any violation 
of the injunction carries with it a 
mandatory $500 civil fine, liability 
for any actual damage suffered by 
the plaintiff, or statutory damages 
of up to $1,000. 

Any criminal violation of the 
ECPA exposes the interceptor 
to civil liabilities (risk of a lawsuit). 
For any violation other than those 
described in the last paragraph, 
courts may reclaim any profits 
made from or damages caused 
by the interception, or assess 
statutory damages of $100 
for each day of violation, or 
impose a fine of $10,000, what¬ 
ever is greatest. 
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Intentional Versus 
Inadvertent 

The ECPA makes it a federal 
crime to intentionally intercept, 
disclose, or use electronic com¬ 
munications protected under this 
act. Even “endeavors to inter¬ 
cept” are a crime [section 
2511(1)(a)]—even if you do not 
succeed! Under the ECPA, acting 
on the intention Is sufficient to 
constitute a crime. 

Obviously, the exact legal 
meaning of “intentional" and the 
kind of proof required to establish 
intent in court are crucial. The 
House report says that intentional 
means that acquiring the contents 
of an electronic communication is 
one’s “conscious objective." Ac¬ 
cording to this House report, 
requiring intent “precludes the 
application of civil or criminal li¬ 
ability for acts of inadvertent in¬ 
terception." 

However, the report adds: “The 
term ‘intentional’ does not require 
that the act was committed for a 
particular purpose or motive." 
The ECPA thus does not crimi¬ 
nate the act so much as the “state 
of mind" or attitude relating to the 
act. Interception achieved by acci¬ 
dent is not a crime. 

'‘It's ironic that 
the thanks for our 
salvation must 
go primarily to a 
non-ham group. ” 

Unfortunately, this distinction 
is rather murky in the case 
of recreational scanning with 
a multi-band radio receiver. Does 
casual browsing constitute 
intentional or inadvertent Inter¬ 
ception? What about automatic 
band-searching? And, what 
constitutes proof of intent—the 
possession of a frequency list? 
We hope for answers in the up¬ 
coming Senate report. In any 
event, requiring proof of intent 
should limit a hobbyist’s chances 
of being successfully prosecuted 
for recreational monitoring that 
causes no detectable harm to 
those whose radio communica¬ 
tions were tuned in. 

Surreptitious 
Interception Devices 

An easy way to enforce the 
ECPA would be to criminate own- 
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ership of devices capable of re¬ 
ceiving protected communica¬ 
tions. In fact, the ECPA amends 
sections 2512 and 2513 of the 
U.S, code title 18 in an attempt to 
do just that. When the new law 
goes into effect, it will become 
illegal to manufacture, assemble, 
possess, sell, advertise, or send 
through the mail any electronic 
device whose design “renders it 
primarily useful for the purpose 
of surreptitious interception of 
wire, oral, or electronic communi¬ 
cations." 

Due to imprecise drafting, 
the ECPA's ban on “surreptitious 
interception devices" does not 
distinguish between electronic 
communications that are legal 
to receive and those that are 
illegal. Depending on how the 
word “surreptitious" is defined, 
an AM-FM broadcast receiver 
concealed In a stuffed animal 
could qualify as an illegal device; 
similarly, a microcomputer with a 
modem and built-in code-break¬ 
ing software might also constitute 
an Illegal device, depending on 
how the word “primarily" is de¬ 
fined. We can only hope that the 
Senate report defines surrepti¬ 
tious interception devices in a way 
that is both clear and narrow. We 
also hope for insight into the legal 
status of subcarrier tuners, voice 
inverters (simple descramblers), 
teletext readers, radioteletype ter¬ 
minals with bit-code translation 
features, and programmable 
scanners. 

A Final Look 

I think that what Robert Horvitz 
has written requires little explana¬ 
tion by me. Therefore, I will not 
dwell on the effect that the ECPA 
has on the general public. But as 
radio amateurs concerned with 
the very narrow realm of our own 
Part 97, U.S. amateur service, we 
are totally unscathed by the 
ECPA. 

The forces that hoped to 
“quietly" clobber radio amateurs 
through this new law not only 
backed away because of all of 
the negative publicity that our 
ranks generated, but now deny 
that they ever Intended us any 
harm. To them I have only these 
few words: “You declared 
yourselves to be our enemies 
when you started this farce, and 
there is no reason to think that 
corporate ‘leopards’ will ever 
change their spots." 

They envy what we have, 
and when it comes to spectrum, 
what we have is worth hundreds 
of billions of dollars in corporate 


profits If reallocated to potenti¬ 
ally paying users. I suspect that, 
given the chance, they would 
pounce on us and damage or 
destroy our service’s viability so 
as to eventually gain access to the 
very lucrative spectrum we now 
possess. 

It’s ironic that the thanks for our 
salvation must go primarily to a 
non-ham group. It was an SWL 
organization called the Associa¬ 
tion of North American Radio 
Clubs that readied up the very 
best opposition of all. It was the 
only radio hobbyist group that had 
full-time personnel in Washington 
DC following the ECPA from the 
day of its inception until it cleared 
Congress. It was the one group 
that really made a difference. Of 
special note is the work on this 
matter done by ANARC’s outgo¬ 
ing executive secretary Richard T. 
“Terry" Colgan WD5GWC. Terry 
and his crew lead a valiant battle 
to preserve the rights of all radio 
hobbyists—ham and non-ham 
alike. While other organizations 
such as the Scanner Association 
of North America, several CB 
groups, almost all of the Ham 
Radio Press, and finally even the 
ARRL provided some measure of 
support, in reality it was ANARC 
that stood at the head of the 
pack. To that end, ANARC, we 
salute you. 

ECPA Postscript: Help Wanted 

The following appeared in the 
want-ads employment section of 
the Washington Post shortly after 
the Electronic Communications 
Privacy Act of 1986 was signed 
into law: 

“PUBLIC RELATIONS MAN¬ 
AGER FOR TELECOMMUNICA¬ 
TIONS ASSOCIATION. 

A leading national trade associ¬ 
ation headquartered in Washing¬ 
ton DC is seeking an experienced 
Public Relations Manager. The 
person will be responsible for gen¬ 
erating media coverage of the Mo¬ 
bile Communications industry; 
providing comprehensive infor¬ 
mation to members as well as the 
general public, and promoting the 
association and its position to the 
membership and the Industry at 
large. Respond to Box M-6723, 
Washington Post, 1150 15th 
Street NW, Washington DC 
20071." 

Question: Could this be some 
early fallout from the inability of 
at least one of the communica¬ 
tions lobbyists to get what his 
employer wanted included in the 
ECPA?« 
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AVERY BAD IDEA? 

Just as the news of gold 
brought hundreds of thousands of 
Americans to California a hundred 
years ago, we’re seeing a feeding 
frenzy of greed gathering behind 
the idea of selling off lesser need¬ 
ed ham frequencies and splitting 
the money among the few of us 
amateurs who are still left. 

To get a handle on the actual 
value of our ham bands, you 
should know that the Metromedia 
cellular license is up for sale for 
$1.2 billion. The value of a radio 
channel has to do with how much 
income can be derived from it. My 
calculator doesn't have enough 
digits to work out the value of a TV 
channel—which can be sold in 50 
to 100 markets, each one worth 
billions. 

Let’s see, if we sold off one of 
our ham bands, say the 420-450- 
MHz band, and we only got $10 
million per channel instead of $1 
billion—figuring 20 kHz per chan¬ 


nel and thus 50 channels per 
MHz—we’d have about 1,500 
channels to sell, times at least 
50 markets, a total of 75,000 
channels. Heck, if we marked 
’em down to $10 million per chan¬ 
nel for a quick sale, we'd have 
$750,000,000,000 to split up. 

The FCC says there are about 
420,000 of us. However, the latest 
73 subscription mailing brought 
back a 12.5% return marked “de¬ 
ceased.” That brings the number 
of live amateurs down to around 
360,000. Further, I see no reason 
why we should even think of split¬ 
ting the pot with hams who are so 
little interested in the hobby that 
they aren’t active—which brings 
us down to more like 175,000. 
This would net about $4.3 million 
each. Now the question is, would 
you swap our wonderful 450-MHz 
band for a lousy one-time $4.3 mil¬ 
lion for yourself? Not darned like¬ 
ly, right? Heck, after taxes you’d 
only have about $2.7 million at the 
new 38% tax rate. If you’re able to 


invest this for a return of 8% per 
year, you'd have $216,000 which 
after taxes would be more like 
$134,000—which isn’t as much 
as it sounds. Piddling. 

With decent houses going in the 
millions, even rather ordinary 
yachts over a million, and many 
cars in the $125,000 range, you’d 
have to watch your expenses 
carefully just to get by. You might 
even want to settle for a Taiwan- 
made Rolex instead of a Swiss. 

But, I argue, this is ridiculous— 
here we’re talking of selling a 
priceless heritage. Well sure, they 
say, but since we aren’t bothering 
to keep the hobby alive by attract¬ 
ing youngsters, we're going to 
lose it anyway when the last few 
amateurs die off in a few years. So 
why not get what we can for it now 
and take up some other hobby? If 
we sold off even one ham band, 
every ham could retire today and 
live off the income from invest¬ 
ments. Live frugally perhaps, but 
live. Imagine what we could make 
by selling all of 'em! 

One bunch of contentious old- 
timers has been arguing that the 
proceeds of selling our ham 
bands shouldn't really be split 
evenly, but should be apportioned 
on the basis of seniority. For in¬ 
stance, I've been at it for 48 years, 
so I would get 48 shares of the pot. 
A new Novice might get one 
share. I don’t know just why, but 
this proposition has a subtly at¬ 
tractive aspect. 

If we’re going to divvy things up 
on that sort of basis, perhaps we 
should provide extra credits for 
hams who were active during the 
years when amateur radio was 
benefitting the world—back be¬ 
fore the Incentive Licensing pro¬ 
posal brought the hobby to a com¬ 
plete halt In 1964. Perhaps double 
points for years before 1964 
would even things a bit. This 
would give me 76 shares instead 
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Contract; What kind of dummy wastes 
time reading the fine print of the postal 
statement? Wayne, Perry, amt the oth¬ 
ers write their poor hearts mrt for you 
and here you are instead reading this 
bunk. What further proof is needed 
that hams are crazy? Case closed. 
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Jammin' 


ACCORDING TO A STORY in Sweden 
Calling DXers, the Soviet Union has slopped 
jamming Russian-language broadcasts from 
China's Radio Beijing. Sino-Soviet relations 
have been warming up lately, and this seems 
an attempt to prove to the Chinese that the 
USSR is playing according to the rules. The 
Russians have also recently stopped jamming 
transmissions coming from Albania and South 
Korea. Although not considered a jamming 
transmitter, the Soviet over-the-horizon radar 
(affectionately known as the Woodpecker) 
continues to operate up and down the HF 
bands. It looks as though the U.S. will have as 
many as three OTHR systems running in the 
near future; government experts claim that 
interference to radio services in the 3-30-MHz 
range will be "minimal." 

Video Nouveau 


THE AMERICAN RADIO RELAY LEAGUE'S 

latest promotional video has begun produc¬ 
tion. The thirty-minute show, tentatively titled 
"The New World of Amateur Radio," depicts 
the fun and excitement to be found in ham 
radio, and targets both children and retirees. 
The production team includes Forrest 
“Frosty” Oden N6ENV and Bill Pasternak 
WA6ITF. Roy Neal K6DUE will be featured In 
the video. The producers are looking for inter¬ 
esting stories to include in "The New World": 
if you have suggestions or material, or would 
like to volunteer a little time to the project, 
contact Bill Pasternak WA6ITF. 28197 Robin 
Avenue, Saugus CA 91350. 

Lookithat! 


SPEAKING OF THE LEAGUE, take a look at 
page 8 of this issue—you'll find an ad from the 
ARRL! Believe it or not, Wayne and the folks in 
Newington have decided that it's time to join 
forces for the sake of ham radio. We need to 
speak to the government with one strong 
voice to get the rules we want and to help save 
our hobby from sliding down the tubes. Yes, 
there’s an ad for 73 in OST, loo. Don't worry 
that Wayne has gone soft—if the ARRL 
screws up, you can bet that W2NSD will be 
right on top of it 

Decline 


DESPITE THE SUCCESS of the volunteer 
testing program, the number of hams is still 
decreasing. The VECs certainly are pack¬ 
ing them in, and testing sessions are be¬ 
ing held as often as once every two weeks 
in some areas. But for several months in a 
row now. the number of hams deleted from 
the FCC computer has exceeded the num¬ 


ber added. Granted, the totals are low^last 
month we saw a decline of only 70 licens¬ 
ees, but it's not the boom everyone had hoped 
for with the advent of the VE system. One of 
the biggest problems we have is that there 
is no way to count the number of operators 
in the country, It’s only been a few years 
since the ten-year license was adopted, and 
a lot of our folks are just dying off. Most 
of the time the FCC is not notified of a li¬ 
censee’s death, so we end up with a lot of 
non-breathing people in the computer. Last 
month I mentioned that a mailing we sent out 
came back with 12% marked "deceased." 
Twelve percent! Thai rale is only going to 
climb as we head further into the ten-year 
license term. Unless Novice Enhancement 
works or we get a no-code license estab¬ 
lished, you can expect a sudden sharp decline 
in the amateur population when all ot those 
ten-year licenses expire and there’s no one 
alive to renew them. 

PIARA 


THE INTERNATIONAL COMMUNITY in and 
around Paris, France, has established the 
Paris International Amateur Radio Associa¬ 
tion to promote activity among licensed for¬ 
eign operators in France. If you happen to be 
in Paris on the fourth Friday of the month, be 
sure to drop in on the regular club meeting (at 
7 p.m.): the rest of us can get a copy of 
PIARA’s newsletter by sending an BASE to 
Chuck Martin F/AB4Y. CPU A-316, APO NY 
09777. Chuck reports that French reciprocal 
licenses are now being granted while-you-wait 
in Paris. 

RFC 


A NEW COMPANY has been formed by V/UH- 
Fers Ken Holladay K6HCP and Everett 
Gracey WA6CBA. Ken and Everett were the 



This is Colleen Brady KB2BRL of East Aurora 
NY and her friend Lasagna. Colleen is 10 
years old. We don 'f know how old the dog is. 


original co-founders of Mirage Communica¬ 
tions. Their new company. RF Concepts, will 
offer products for the V/UHF enthusiast such 
as an all-mode, 170-Watt VHF amplifier with a 
built-in GaAsFET preamp and a 30-Watt HT 
amplifier also with a built-in preamp. You can 
get in touch with RFC by writing or calling RF 
Concepts. 2000 Humboldt Street, Reno NV 
89509: (702)-827-0133. 

Coop Clip 


WE INADVERTENTLY snubbed Jim Cooper. 
Jr. KD0OZ when we published the results of 
73's 160-Meter SSB Championship. Jim had 
over 500 QSOs and in excess of 100.000 
points to capture the top spot in Minnesota 
and tenth place in the country. Good work, 
Jim! 

G/ACK 


REPORTING IN GATEWAY. Ihe ARRL's 
packei newsletter. Jeff Ward G0^K8KA tells of 
a breakthrough for packet radio m Great 
Britain. The Radio Society of Great Britain was 
informed by the Department of Trade and In¬ 
dustry late in November that limited operation 
of packet stations would be allowed. Specially 
licensed packet repeater stations, running on 
144.650 MHz. are able to store and forward 
messages, but are prohibited from acting as 
full-featured bulletin boards (English hams 
can't download files from the PBBSs). Right 
now. packei stations are restricted to two me¬ 
ters; late next year UHF allocations will be 
opened to packet operation. Jeff says that the 
network is using W0RLI autoforwarding soft¬ 
ware. Current PBBS-authonzed stations are 
GB3AP, GB3BP. GB3DB, GB3DP. GB3EP. 
GB3HP. GB3HQ (RSGB HQ), GB3JP, 
GB3NP. and GB3UP (University of Surrey/ 
UoSAT). If you want to keep up-to-date with 
packet in Great Britain, you can subscribe to 
Connect International , a new publication dis¬ 
tributed by the RSGB. The price for airmail 
delivery is 9 24 Pounds Sterling; subscrip¬ 
tions run from July l. Address your request to 
Ihe Radio Society of Great Britain, Lambda 
House. Cranborn Road. Potters Bar. Herts. 
EN6 3JW. United Kingdom (love those En¬ 
glish addresses!). 

No Retest 


THE FCC has decided that automatic retest¬ 
ing is not appropriate in most cases of trouble 
during a volunteer-administered ham exam. 
The commission reasoned that the learn of 
volunteer examiners is close enough to the 
situation to decide whether an application 
should be processed or not. If someone is 
caught cheating, the exam papers will be 
flagged by the VE and no license will be is¬ 
sued. The applicant would be free to try again 
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at another testing session. The FCC did point 
out that they still have the aulhority to require 
a retest of any ham at any time. 

Ham Scam 


A VERY OFFICIAL-LOOKING LETTER from 
what appeared to be a government agency 
connected with the FCC was shown to us 
at the Ham West convention in Nevada. The 
gist of the letter was that the FCC would not 
renew a ham ticket unless you sent $50 to the 
license renewal service. The firm is based in 
Gettysburg, and the language used was very 
persuasive. Be aware that it does NOT cost 
anything to renew a ham ticket. Just get a 
Form 610 from your local ham club or Volun¬ 
teer Exam Coordinator and mail it in. The li¬ 
cense renewal services are in fact legal and 
usually service the broadcast and land mobile 
industry where paperwork is much more com¬ 
plicated. Someone apparently heard that 
hams were gullible. 

Insta-Ham 


KONRAD EKSTROM WB1GXM has asked 
the FCC to speed up the process of getting a 
ham license. Konrad suggests that the com¬ 
mission issue blocks of callsigns to the Volun¬ 
teer Exam Coordinators, who would in turn 
issue calls at random to successful appli¬ 
cants. The FCC would still handle the printing 


and mailing of the official station and operator 
license. We’ll let you know if Gettysburg as¬ 
signs a number to Konrad’s petition. 

Vintage Heath 


HEATH COMPANY President Bill Johnson re¬ 
cently presented two vintage Heathkit com¬ 
puters to the Smithsonian Institute in Wash¬ 
ington DC. The H-8 microcomputer and H-9 
terminal will be part of a permanent exhibit 
called “The Information Revolution." The pre¬ 
sentation was held in conjunction with the 
Capitol Heath User’s Group conference 
where nearly a thousand Heath computer 
owners gathered to exchange data about their 
machines. 

Cap Tip 


AN ERROR in Terry Staudt’s “Defuse RFI" 
article in our November, 1986. issue may have 
left you wondering why you bothered with a 
coaxial ground. Please change the capacitors 
on the ends of the coax to .001 uF. 

Classy Rigs 


IF YOU HURRY, you can still dust off your 
vintage gear and have it running in time for 
this year’s Classic Radio Exchange. The test 
will be held from 2100Z Sunday. February 1, 
to 0400Z Monday. February 2. A classic radio 


is considered to be any equipment at least ten 
years old. although you can enter the contest 
with any rig {you get more points by operating 
a classic radio). Exchange your name. RST, 
QTH. and receiver and transmitter model (if 
it's home-brew, just send the PA tube num¬ 
ber). The same station may be worked with 
different equipment combinations on each 
band and mode. To calculate your score, mul¬ 
tiply your total QSOs by the number of differ¬ 
ent receivers, transmitters, and states/ 
provinces/countries on each band and mode. 
Multiply that number by your Classic Multipli¬ 
er: the total years old of all of the receivers and 
transmitters you used (you have to make at 
least three QSOs on each piece of gear). If you 
have a classic transceiver, multiply its age by 
two. Certificates and memorabilia are award¬ 
ed (“every now and then," says sponsor Jim 
Hanlon W8KGI) for the highest scores, the 
longest DX, the most exotic equipment, the 
best excuses, and so on. Send your logs, com¬ 
ments, and pictures to Jim Hanlon, 5560 Lin- 
worth Road, Columbus OH 43085. Be sure to 
include an SASE. 

Aloha 


THIS MONTH'S COLUMN comes to you with 
the help of The W5YI Report, Gateway, Ama¬ 
teur Satellite Report, and Westlink Don't 
forget to send your news items to 73 Mag¬ 
azine, WGE Center, Peterborough NH 03458. 
Attn: QRX. 
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JOIN ARRL 


BENEFITS FOR YOU 

QST, QSL Bureau, Awards. Low Cost Insurance. Operating Aids. 
Government Liaison and More—Much Morel 


MEMBERSHIP APPLICATION 

Name _ 

Street _ 

City _ 


Call . 


Prov./State 


PC/Zip . 


$25 in u.S. $33 elsewhere |U S. funasi Licensed amateurs, or age 65 or over, upon submitting 
proof ol age. may request the special dues rale of $20 in the U.S. S28 elsewhere, m U.S. funds) 
Persons age 17 and younger may quality for special rates, write for application 
For postal purposes, fifty percent of dues is allocated to QST. the balance for membership 


Bank. No 


The American Radio Relay League 
225 Main St. Newington, CT. 06111 


Expires 
. Expires . 

USA 
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I KDK The FM-240 (or 2*Meter$ 


(NT) 


FM-24Q 

^ rSF^ 

Priced To Selll 

There is AO OTHER Transceiver 
On the Market Today that can 
Surpass the KDK FM-240 in size, 
features:, and Price! NONE! 



ST-20T 

I ■ Hoi o 24>houi clock 
1 ■ Hoi two 7-dlglt outodlotw memoriei 
|. ■ A ilmple mod enobtei you to teoelve || 
the 1A2 mh 2 w«ather chonneti 

■ KDK ■ waz • TOKYO HY-FOWB ■ 
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$32.00 


For Orders ONLY - Coll Toll Free 

1 - 800 ^ 523-0347 

NC Call (919) 993-5881 


i ' Tht Natiam i Prrmur KDK A Sattitt Dmtrr' 

WILLIAMSI^^ 


600 LAKEDALE ROAD. DEPT. H 
COLFAX. NX. 2723S 
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EVER SAY DIE 


from page 4 

of 48, which certainly seems 
much more equitable and logical. 

Should we also recognize the 
class of license in some way? I’ve 
seen some suggestions that Nov¬ 
ices and Techs have a one multi¬ 
plier, Generals a two, and Ad¬ 
vanced and Extras a five. Ten 
seems more reasonable for Ad¬ 
vanced, but five is okay. I don’t 
see anything wrong with that. 
Let’s see, that would bring me up 
to 380 shares. Eminently reason¬ 
able, really. 

Should there be a bit of extra 
credit for hams who have made 
substantial contributions to the 
hobby—for instance in the way of 
articles published in our major 
ham magazines? Several of the 
more perceptive hams have pro¬ 
posed this—suggesting an addi¬ 
tional credit of two and a half 
shares for every page of writing 
which has been published. Sure, 
this would give an extra boost to 
regular columnists, but then these 
are the people who have helped 
make amateur radio exciting over 
the years, so perhaps it’s time for 
them to get their reward. I like the 
concept, despite it’s seeming to 
favor me slightly with my 1,437 
pages of editorials and articles 
published over the last 30 years— 
which would only amount to an 
extra 3,620 shares, bringing me to 
4,000 shares. 

Let’s see, where are we now? 
With 175,000 active hams with an 
average age of 56 years—with 
most licensed at about 16 years 
old, that would give them 40 years 


of hamming. Factoring in license 
class we have about 70,000 Nov¬ 
ices and Techs, 97,000 Generals, 
and 274,000 Advanced and Ex¬ 
tras. The additional shares at¬ 
tributable to being published 
would add 120,000 more shares. 
We’d need a computer to work all 
that out, but I figure I’d end up with 
around $295 million this way. Not 
personally being greedy, I don't 
see anything wrong with this. In 
fact, how's about checking out an¬ 
other ham band to sell? I know I 
might have a problem parting with 
450 MHz for a personal gain of a 
lousy $300 million, but once they 
start talking real money, well... 
golly, these are things a person 
has to consider. 

Sure, we’ve got a bunch of 450 
repeaters around—most of 'em in 
Southern California. Maybe it’s 
time to talk about moving them up 
to 1200 MHz, right? We should 
also remember that a major earth¬ 
quake is due within the next thirty 
years which could slide Southern 
California right into the Pacific 
Ocean, resolving the 450-MHz re¬ 
peater situation. 

If the inactive hams have to 
pass up their share of the sale, 
there are likely to be some lively 
discussions over which of us have 
been “active” and which haven’t. 
Perhaps we should work out the 
ground rules early on. My sugges¬ 
tion for proof of actual activity 
would be to ask for QSL cards 
showing postal dates. Too bad if 
you haven’t been QSLing, which 
is a serious enough ham crime to 
warrant being declared a non¬ 
ham anyway. This might be a 


good time to note the 73QSL card 
ad in this issue. Better safe than 
sorry. 

All this is still slightly iffy, of 
course, but I’ve been around long 
enough to remember the great 
scandal in our past where a cer¬ 
tain group of hams were reputed 
to have swapped off 7,300-^,000 
kHz, which used to be part of our 
40m ham band, in exchange for 
enough for them all to buy rather 
nice homes and upgrade their 
standard of living substantially. 
So perhaps there’s a precedent 
for us to start cashing in on our 
assets. 

FCC Chairman Mark Fowler 
has recently been talking serious¬ 
ly about leasing radio frequencies 
instead of just plain giving them 
away as the FCC has so far. That 
makes a lot of sense because ra¬ 
dio frequencies are a natural re¬ 
source just as much as land, min¬ 
erals, trees, water, and air. So if 
the FCC starts teasing their radio 
frequencies, it seems logical for 
us to sell off some bands we 
haven’t been using much—like 
some of our microwave bands 
which are both enormously valu¬ 
able and are totally unused by us. 
Found money, even if it’s only a 
few million dollars for each of us. 

What is that rumbling sound? I 
think it sounds like lawyers rush¬ 
ing to buy Callbooks to find clients 
and get us to enter a class action 
suit to get the bonanza started. 
Heck, even if we did get $750 tril¬ 
lion for 450 MHz, by the time the 
lawyers got through we’d be lucky 
to get anything ourselves. Keep 
this whole thing quiet, okay? The 
best thing for you to do is tear this 
editorial out and burn it so no 
lawyers will find it by accident. 

But doesn't it gall you just a bit 
to have the investment bankers 
and arbitragers happily scam- 
ming billions while we poor hams 
sit here almost penniless on top of 
what is obviously a gold mine? 

VIVA GARLAND! 

Back last summer when I gave 
a talk at the Dallas hamfest, I was 
approached by Ken McNatt 
N5EDI and asked to address the 
Garland Amateur Radio Club. 
Hmmm, with my tight schedule, 
working in an extra visit to the Dal¬ 
las area wasn’t easy. Welt, I had to 
be in Las Vegas for Ham/West in 
early November, so why not stop 
off a day in Dallas for Garland? 

The Garland club managed to 
round up around 250 hams to hear 
me—doing a good job of packing 
’em into the Performing Arts Cen¬ 
ter. The visit came off just fine, 



La Ciydad que Capture al Sol 


QSL OF THE MONTH 

To enter your QSL. mail it in an envelope to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 
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W2NSD/5 puts on the feedbag with members of the Garland Amateur 
Radio Club (photo by K5HGL). 


with a nice dinner before my talk 
so I could get acquainted with the 
club movers and shakers—and 
the local FCC official. 

Though the subject of my talk 
was serious, I tried to go at it with 
humor. Unless a lot of ’em lied, I 
think the group enjoyed the talk. 

Getting on my dance card Isn’t 
easy—I’m pretty well planned out 
a year ahead—but I can often take 
off an extra day now and then 
and stop off on my way some¬ 
where to give a talk—as I did in 
Garland, I’m planning on getting 
to the Miami, Orlando, Dayton, At¬ 
lanta, and Watertown SD ham- 
fests, the Chicago, Las Vegas, 
Osaka, Seoul, Taipei, and Hong 
Kong consumer electronic shows, 
Comdex in Atlanta and Las Veg¬ 
as, my submarine reunion in Mo¬ 
bile and a mini-reunion in New 
London CT, skiing in Aspen and 
Italy, and (hopefully) skin diving/ 
hamming on Truk, Ponape, Ma¬ 
juro, and Palau. How much can I 
do in one year? 

Anyway, if your club is near a 
major airport and on my way to or 
from somewhere I’m going, let’s 
see if a date can be worked out. 
The cost? My expenses. Shep 
K20RS says if I charge $1,000 I'll 
get a much more attentive audi¬ 
ence. Well. I don’t particularly 
need the thou—what I do need is 
to get more hams to find out how 
much fun 73 is to read these days. 
We need to do everything we can 
to get our hobby growing again. 

EXTRA-CLASS LICENSES— 
$100 

An old ham friend of mine called 
with news that competition has 
driven the cost of getting an Extra¬ 
class license down to $100 in 
Puerto Rico. It seems they were 
going for $500 until fairly recently 
when competition reared its ugly 
head, forcing the price down. 

Apparently the FCC is well 
aware of the scam and seems un¬ 
interested. While there's been 
some talk of doing this by mail 
order, at present it's still neces¬ 
sary to get down to Puerto Rico to 
get your license. It was suggested 
that 73 organize some Group Li¬ 
cense Tours. We could even in¬ 
clude a visit to the famous dish at 
Arecibo. I’ll bet we could put to¬ 
gether a great package. 

The really nice thing about all 
this, according to my informant, is 
that it completely bypasses all that 
silly Morse code and technical 
stuff. Hams entering the hobby via 
this route will be expected to learn 
their theory and regulations later. 
Pedro... ooops, I mean my 


friend. . . said there are a growing 
number of Extra-class hams on 
the air who haven’t yet learned the 
Morse code forthe letter E. That’s 
terrible. By the way, it's “dit," so I 
don’t leave you wondering. 

The Puerto Rico VEC program 
solves a lot of the problems which 
have been holding back other 
groups. Not only have they elimi¬ 
nated the code requirement, 
the rules, and theory, but appli¬ 
cants don’t even have to under¬ 
stand English! Before this, the 
ham exams had always been 
given in English, which was a 
problem in this Spanish-speaking 
country. 

Admittedly, $1CX) is a bit more 
than the ARRL VECs charge, but 
look at the extra service you get! 
Even if I could pass the code, the¬ 
ory, and rules test cold, I’d prefer 
going to Puerto Rico, just so I 
wouldn’t have to worry. Peace of 
mind is worth extra. No one fails 
their ham tests there. 

But, you say, if the FCC knows 
about this, surely they’ll Insist on 
retests. Not according to the latest 
I’ve heard. Oh, there was some 
talk of it, but the FCC doesn’t have 
the manpower or the money to 
do it. No, it’s up to us to keep 
our own house clean—if any¬ 
one cares. 

You might look at this another 
way—if you don’t start rounding 
up your would-be ham friends and 
getting them on a special 73 mag¬ 
azine pre-ham tour to Puerto Rico, 
we’re going to be up to here in 
Spanish-speaking Extra-class 
hams. Either get busy or start tak¬ 
ing Spanish lessons. 

Sure, I’m making light of a seri¬ 
ous problem. What else can I do? 
The facts seem to be as I've stat¬ 
ed, so what else can we do but 
laugh at the ridiculous position 
we’ve gotten ourselves into? 

We lost the FCC’s respect when 


we turned down their effort to get 
us to accept a no-code license for 
220-MHz operation. That’s when 
they pulled the plug on us, so now 
we're on our own. If we don’t like 
VEC groups selling ham licenses 
to all comers, okay, what are we 
going to do about it? 

In the early 1960s we had a 
huge influx of no-code, no-theory 
hams into the hobby. These were 
licenses given away by hams to 
their friends and wives. For a cou¬ 
ple of years it was very difficult to 
find anyone on two meters who 
knew anything at all about the¬ 
ory. In time, these people either 
learned theory and code or 
dropped out. 

I had an editor of 73 who came 
into the hobby that way—given his 
ticket by a friend. He knew zero 
about anything. Well, he got inter¬ 
ested and later made an excellent 
editor. 

So, though I’m not serious 
about running tours to KP4, in 
some ways it isn't all that bad an 
idea. If we could get a million new 
hams at $100 each and even 30% 
of them took to the hobby, we’d 
almost double our strength. 

The average newcomer to ama¬ 
teur radio spends about $600 in 
his first year. $600 million in ham 
gear sales would sure perk up our 
dying ham industry. 

HELP WANTED 

Now that we’ve got 73 grow¬ 
ing (for a change), I have one of 
the more exciting—at least for a 
real ham—career opportunities 
around. If you know a ham or two 
who might fit the bill, cue 'em in. 

I’m looking for a ham who en¬ 
joys getting on the air with new 
ham gear, so we can test new 
equipment and report on it in 73. 
I’m looking for a ham who won't 
be fazed by packet or OSCAR— 
perhaps someone who can help 


me set up stations on Caribbean 
islands for mlni-DXpeditions. 

Of course there are always spe¬ 
cial projects^—perhaps setting up 
a bulletin board so any reader in¬ 
terested can call in and find out 
about contests, FCC actions, ex¬ 
peditions, OSCAR, and such. Or 
maybe we want to do something 
different and unusual for Dayton. 

What I have in mind seems to 
me like the ultimate in a ham job. 
Of course It won’t hurt being In¬ 
volved with a fast-growing pub¬ 
lishing group. We’ve several more 
publications in the works, com¬ 
plete with staff investment oppor¬ 
tunities to share in the equity. 

New Hampshire isn’t one of the 
fastest growing states by acci¬ 
dent. The combination of quality 
of life and lowest taxes in the 
country has helped this growth. 
It’s an exciting place to live. 

In order to make 73 even more 
fun to read. I'm anxious for us to 
test virtually every new ham 
product coming on the market. I 
want you to know what will be fun 
for you (or what sucks). If you're 
like me, you’re not as interested in 
an exhaustive technical evalua¬ 
tion as in a review of how the 
equipment is to use in actual prac¬ 
tice. What are the benefits when 
compared to other gear? Things 
like that. 

It seems as if every time three 
hams get together at least one of 
’em has the entrepreneurial spirit, 
so the next thing you know they’re 
talking about putting a new ham 
product on the market. They get 
themselves all excited and soon 
one of ’em is calling me to see 
what I think. My answer is sim¬ 
ple—you're crazy. No sane per¬ 
son would get Into the ham busi¬ 
ness—a dying market of fussy, 
crotchety, penny-pinching old 
men like me. 

But if hams are resistant to com¬ 
mon sense and want to get in the 
business anyway, I think we owe 
them the best we can offer in sur¬ 
vival—which means giving them 
all the promotion of their products 
we can in 73. We want to an¬ 
nounce their new products—test 
'em and report on ’em—and in 
general help let you know why 
they’re so excited about what 
they’re doing. 

The few of us working on 73 are 
already up to here, so we don’t 
have nearly enough lime to re¬ 
view new products—hence this 
plea for help. 

If you know someone who 
seems to fit the bill, pass the word. 
I know I’ll find it difficult to un¬ 
derstand why someone interest- 
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ed enough in amateur radio 
to make a career isn’t already 
reading 73, but I’m game to try, if 
that's the case. Write to Wayne 
Green, WGE Center, Peterbor¬ 
ough NH 03458, and explain 
clearly why I can’t possibly get 
along without you. 

VOICE VIA METEOR TRAILS 

Amateurs pioneered the use of 
the ionized trails of meteors for 
communications, sending short 
bursts of CW to make contacts. 
It’s a slow and difficult way to 
communicate* so it’s never been 
popular. 

A note from K2SE with an enclo¬ 
sure from Defense Science and 
Electronics magazine says that 
GTE has successfully sent voice 
via meteor trails. They did this by 
digitizing the voice—a sneaky 
way which we hams should have 
thought of. By digitizing the voice 
and sending the data at high 
speed in the second or less when 
a path is open, then turning the 
received signal back to analog, 
it’s possible to get voice through 
the short, intermittent ionized 
trails. 

Oh well, by being asleep at the 
switch we didn’t get there first, but 
let’s at least get there. Let’s see 
what you experimenters can do 
with some two-meter meteor trail 
communications and digital voice. 
Who'll be first? I'm sure it’d be 
Sam Harris WIBLI, if he were still 
with us. 

AN EASY $100 

A short piece in the October 
Omni struck a spark. It had to do 
with tuning in on computers from a 
distance—several hun- dred me¬ 
ters, the article said. Hmmm. That 
seems to have the making of a 
new type of business. 

According to Omni, you need a 
TV set. a good directional anten¬ 
na, and then a gadget for synchro¬ 
nizing the incoming data with the 
TV set’s scan rate, which they say 
might cost about $15 to build. 

We might do some experiment¬ 
ing to find better frequencies to 
monitor than the TV channels. If 
you knock together a synch unit 
which will allow you to display the 
received computer data on a TV 
set, you’ve got a great system for 
remote monitoring. However, if 
you were to park across the street 
from the Federal Reserve Board 
in a van with one of these, your 
motives might be suspected. 

My suggestion for a new com¬ 
puter security business is to put 
together one of these and use it to 
demonstrate to businesses how 


vulnerable they are to spying. You 
should have no problem in getting 
a nice juicy contract to redo their 
computer cabling with shielded 
wire so they won't be broadcast¬ 
ing their secrets to anyone inter¬ 
ested in tuning in. 

I’ve got a $100 bonus for the 
best synch circuit submitted to me 
before March 1. 

HAMWEST 

Though just in its second year. 
John Weaver W7IA’s Ham/West 
convention in Las Vegas was, I 
believe, the biggest hamfest ever 
for the city. And that despite our 
having substantially fewer hams 
than we did fifteen years ago 
when Saroc was flying high. 

Saroc got started mainly as a 
repeater-oriented gathering, with 
Art Housholder K9TRG bringing 
in suitcases of Motorola HTs, 
which he sold at incredibly low 
prices from his hospitality suite. 
Alas, Saroc eventually died of 
massive mismanagement. 

While I'm not a big fan of Las 


Vegas, I do have to go there at 
least a couple times a year for 
business shows. The main ones 
are Comdex in November and the 
Winter Consumer Electronics 
Show in January. Yes, I enjoy the 
shows, but the ’’gambling” gets 
me. I put that in quotations be¬ 
cause the odds are so stacked 
against you that there should be a 
more accurate word. Bleeding, 
perhaps. It’s all around you, right 
from the slots as you get off your 
plane to slots in the grocery 
stores. 

You have to have the willpower 
of an AA member to keep from 
dropping ’’just a couple” quarters 
in the ubiquitous slot machines. 
Like in the grocery, your change is 
red hot and begging to be put into 
the slots just a few feet away. 
Alas, once you put your first coin 
in a slot your fate is sealed. Doom. 
What follows is as inevitable as 
death eventually following birth. 

The first two quarters go in easi¬ 
ly. Big deal. 50c, right? Well, un¬ 
less you are out of quarters, there 
is no power on earth going to keep 
three or four more quarters from 


slipping right out of your pocket 
and into that bandit. You get or¬ 
anges and plums, none matching. 
On the fifth quarter, you ring up 
cherries and two quarters plunk 
into the tin echo chamber for ev¬ 
eryone in the casino (or grocery 
store) to hear. The machine is 
playing your song. 

Can you pick up your two lousy 
quarters, take your 75c loss, and 
walk away? Legend has it that a 
woman actually did this in 1977. 
Plans are being made for a TV 
special to commemorate the 
event. You're 75c down and this 
damned machine is starting to pay 
off. As five more quarters go in, a 
sinking feeling starts—you’re a 
couple dollars out to this crummy 
thief. Now you jam your quarters 
in with a grim determination to 
play until you hit the inevitable big 
one and get even again. After all, 
how long can it suck up your quar¬ 
ters without paying off? Ten dol¬ 
lars later you begin to develop 
some respect for the monster’s 
appetite. 


Hmmm, is it time to admit de¬ 
feat and get the hell out of here? 
No, the next machine is sitting 
there and could well have been 
primed by the last sucker to dump 
a load—let’s give it a couple of 
quarters and see. The whole mis¬ 
erable mess starts over. 

There obviously has to be some 
reason to these things. I won¬ 
der, do the slots which are out 
front pay off better so they’ll at¬ 
tract more players? Or are the 
back ones adjusted for a better 
payoff because fewer people will 
use them? We see the signs out¬ 
side promising lavish payoffs 
from the slots, but we experience 
the usual sinking feeling and de¬ 
pression as the bandit gradually 
sucks us dry of our quarters and 
sends us home promising we'll 
never, ever, get caught in that 
net again. 

The action is about the same at 
the craps table, only faster. You 
do, if you really know the game, 
have much better odds than with 
the slots. Indeed, I’m convinced 
that with some practice with a 
computerized crap game I’d be 


able to steadily win at craps. But 
it's a slow way to make money, so 
I haven’t tried it. 

Roulette has terrible odds, a 
sucker's game. Not as bad as 
Keno, but lousy. Vegas is paved 
from one end to the other with 
slot machines. With so many, and 
with so many people playing 
them, obviously they must be 
fun, right? I challenge you to find 
one slot player in the entire city 
who is smiling. After the first quar¬ 
ter it’s a grim, losing effort to get 
back to zero. What you do is get 
down to zero. 

Sure, there are some pro¬ 
fessionals who win regularly. 
But you'll see them at the craps 
tables and you'll see they know 
exactly what they are doing. They 
know the odds on every bet. I 
know you'll find this hard to 
believe, but the size of the bet¬ 
ting area on the table is a good 
indication of the odds. The larger 
the betting area, the better the 
odds for the house. The very best 
bets for you aren’t even on the 
table! 

The pros bet the best odds they 
can and then watch how the dice 
are going. If they’re running hot 
for a roller they bet with him. If 
they’re running cold, they bet with 
the house. If there’s no noticeable 
hot or cold trend, they come back 
later and see how things are 
running. 

The head count for Ham/West 
was around 3,000 and everyone I 
talked with said they had a great 
time. The dealers who had 
brought ham gear to sell said they 
did best on Friday, before every¬ 
one had been viciously attacked 
by the slots and craps tables. Buy¬ 
ing was much slower on Saturday. 
Well, I guess it’s more “fun” to 
dump quarters into slots than go 
home with a packet radio unit, 
right? 

HamA/Vest will be coming at you 
again next November, so start 
saving your quarters.. .for some 
ham gear. The dealers will have 
great prices for you. 

Comdex was just a day after 
Ham/West, with about 85,000 
in attendance. It’s the biggest 
computer show of the year, 
making hotel rooms very diffi¬ 
cult to find. But next year, comput¬ 
er industry hams—and there 
are hundreds—might come a 
couple days early and take in 
HamA/Vest. 

The HamA/Vest banquet came 
off well, with Roy Neal K6DUE 
officiating and Bill Pasternak 

Continued on page 106 


'Van you pick up your two 
lousy quarters, take your 75c loss, 
and walk away? Legend has it that a 
woman actually did this in 1977.” 
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SHELLSHOCK 


I’m writing in response to your 
Never Say Die editorial of Decem¬ 
ber, 1986. It is usually an informa¬ 
tive and intelligent column, but 
what I don’t understand is your 
desire to offend CBers with old, 
tired, recycled Polish jokes. 

Half of your ranks started out as 
CBers, although most amateurs 
deny it, and if CBers didn’t “up¬ 
grade” and get their Novice tick¬ 
ets, the Amateur Radio Service 
would never be able to increase its 
population. 

Instead of trying to offend 
CBers, why not convince those 
old farts to honestly recruit new 
operators into the fold, instead 
of coming across with that old 
attitude of “I learned Morse code 
and if you want to become an 
amateur, so can you.” Not every¬ 
one can master Morse code, it’s 
as plain as that. And once you 
do, the only people you can com¬ 
municate with are other amateurs. 

I suppose that’s why most ama¬ 
teurs I know still have CBs in their 
cars. It’s the only way they can 
talk to their XYLs at home, 
because Momma doesn’t have 
her ticket. 

Amateur radio operators and 
their leaders need to take a good 
look at their hobby and rewrite 
some of their rules if they want to 
bring some life and new blood 
back into their ranks. 

I’m also amazed at KWlO's 
suggestion in the Letters column 
to Mad in Madison to pick a call- 
sign and get on the air as a pi¬ 
rate—stating that it's no big deal 
and that he and Wayne started out 
in that fashion. What the hell is 
going on there? Can’t you folks 
down at 73 get your acts together? 
Should a guy break his chops and 
go to classes and get his ticket or 
just pick out a callsign and start 
transmitting? How can one of your 
staff advocate such an idea? Per¬ 
haps I’m a bit naive, but that 
seems like a preposterous sug¬ 
gestion coming from a radio mag¬ 
azine whose purpose you say is to 
promote the hobby. 

I think you and your staff were 
all sitting too close to the hull of 
that submarine when the shelling 
started and now you’re suffering 
from group shell shock. 


By the way, do you know why 
they call amateur operators 
“hams”? It's because they have 
the IQ of a pig’s behind. Your 
column tells me something must 
be lacking in the average ham op¬ 
erator’s mentality when you have 
to give them instruction on how to 
color In a map. I hope they can 
stay inside the lines! 

Rick Chapter 
Massapequa NY 

Rick, anyone who reads your 
fetter wifi understand my "desire 
to offend CBers. Wayne. 

Rick, it*s not preposterous at all. 
Think about what Tve been saying 
about ham radio for the past year 
or so: It 's just a hobby. We 're sup¬ 
posed to be having fun with ama¬ 
teur radio, but some folks get so 


bent out of shape trying to follow 
the "rules'" that they lose sight of 
this simple fact 

I just talked to a fellow who’s 
been a bootlegger for twelve 
years. He has WAS, WAC, and is 
going for DXCC. Is he having fun? 
You bet he is! The bootleggers are 
among the most active operators 
on the air. 

Brief quiz: Who is smarter, the 
guy who spends a year trying to 
learn Morse code, fails his exam 
twice, and ends up with a Tech 
license when he really wants an 
Advanced, or the guy who just 
buys a TS-940 and operates 
wherever he pleases? 

I don’t advocate doing away 
with licensing, but neither do I be¬ 
grudge the pirates their fun .— 
KW10. 


HAL IN HONOLULU 


I read the “Thumbs Down” let¬ 
ter in your October Issue—would 
have to agree with the author that 
he does indeed seem to be a 
dumb bastard—then read with 
great appreciation the December 
letter from “Mad in Madison.” 
Great appreciation because he 


states so well the apparent state 
of mind of much of the non-ham 
community coveting the frequen¬ 
cy allocations we have luxuriated 
in for so many years. 

My appreciation is even greater 
when I realize that he must be a 
ham. Who else would “have 
friends I have been trying to talk 
into getting their ham ticket for 
years” and “have gone to many 
hamfests around the state”? Who 
but one of us could know us so 
well, dirty laundry and all? 

Thanks. Mad in Madison, for 
hanging it all out there. Perhaps 
your letter will “rouse a little rab¬ 
ble” and get some of us thinking 
about the image we present to our 
fellow hams, possible future 
hams, and to the public. 

Perry, you had to have his true 
identity before you would publish 
his letter. My bet is that he is a 
licensed ham. probably Extra 
class, and quite possibly a mem¬ 
ber of the 73 staff- Right? 

Hal Sprague KHGGPi 
Honolulu HI 


Despite his letter sounding like an 
excerpt from Never Say Die, Mad 
in Madison is NOT in fact, on staff 
here at 73. The letter was typical 
of a type we receive periodically 
which call for complete anarchy 
on the airwaves. Most of these 
folks are NRA types who haven’t 
really thought much about what 
they’re saying—they just mimic 
words that they have heard from 
other "activists. ” 

Just as bad, though, are the 
hams who loudly and blindly cling 
to the current system just because 
they haven’t the courage to think 
outside of it Instead of just lash¬ 
ing out at new ideas, we have to 
consider questions such as, 
"What would ham radio be like if 
we had no FCC?” You may be 
surprised at the answer. — KW10. 

I I 

If we wonder why amateur radio 
is dying, enclosed is a partial list of 
those hobbies that do not require 
a license or exam: baseball, foot¬ 
ball, photography, computers, 
model railroading, scuba diving, 
stamp collecting, archery, bowl¬ 
ing, jogging, video games, model 


cars, part-time jobs, tennis, etc., 
etc. Amateur radio requires study, 
outmoded code requirements, ex¬ 
ams, and hoping that you pass. A 
kid of 12 or 13 does not want to be 
bothered with that. A hobby is to 
enjoy, not frustrate. 

BenAiabastroWA2PXR 
Frankfort NY 

Sorry, you didn’t convince me. 
Everything that you mentioned in 
your list has entry requirements. 
Granted, you don’t need a license 
to collect stamps, but you do have 
to spend a great deal of time learn¬ 
ing about them. Sports require 
lots of practice if you want to be¬ 
come proficient at them. Ham ra¬ 
dio is no different than anything on 
your list. 

Part of the reason we’re losing 
kids is that amateur radio is basi¬ 
cally pretty boring. Years ago it 
was a great thrill to put together a 
little rig that would span the globe. 
These days all we do is drop a 
kilobuck on a pre-built do-all 
transceiver and plug it in. And it’s 
not like hams are interesting to 
talk with, either. How many times 
can a 13-yearrOld hear, "Weather 
here is rain, rig here is... "before 
the radio is shut off permanently? 

Thank goodness there are 
hams involved in pushing the 
edge of technology; in packet, dig¬ 
ital television, satellites, signal 
processing, spread-spectrum, 
and so on. I think a friend of mine 
said it best when he stood up in a 
ham radio industry meeting and 
said, "We're just waiting for you 
old folks to die so that the young 
people can get on with this hob¬ 
by."—KW10. 


ENTANGLED 


Having gotten tangled up in the 
legally binding contract that NSD 
slithered into the lower corner of 
page 4 of the December, 1986. 
issue, I have searched the maga¬ 
zine advertisements from cover to 
cover to find the cheapest way out 
of this unscrupulous trap. My sug¬ 
gestion to others so entangled is 
to circle 142 on the Reader Ser¬ 
vice card and also buy some of 
your QSL cards. Hopefully the 
magazine will not stoop to such 
depths again. I shall endeavor to 
keep subsequent issues out of the 
hands of literate minors. And for 
the price of a 22c stamp, I will be 
one of the 17 people taking a gam¬ 
ble on the Feedback drawing. 

Bradshaw B. Lupton, Jr. KITE 
Shrewsbury MA 


“I think you and your staff were all 
sitting too close to the hull of that 
submarine when the shelling started.” 
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New communications analyzer from Hamsey. 


PHONE REMOTE 

Tri‘H Communications now of* 
fers the Phone Remote mode! 
5000A, a product that allows oper¬ 
ation of an HF, VHF, or UHF base 
station from any touchtone^ tele¬ 
phone. The model 5000A requires 
no internal connections to the 
transceiver and includes a securi¬ 
ty code. Programmable activity 
and push-to-talk timers with time¬ 
out warning beeps are provided 
in case the telephone connection 
is lost. 

For complete information, 
check Reader Service number 
216. 

BIRD MODEL 4421 

Bird Electronic Corporation has 
introduced the model 4421 rf pow¬ 
er meter, a programmable, mi¬ 
croprocessor-based instrument 
that measures forward and re¬ 
verse power to 1 kW from 1.8 MHz 
to 1 GHz. The unit features an ac¬ 
curacy of ±3%, Two sensors cov¬ 
er the frequency range; each sen¬ 
sor carries a calibration profile in a 
reprogrammable memory. An op¬ 
tional interface provides for re¬ 
mote operation from a GPIB- or 
RS-232-equipped computer. 

For more information about the 
model 4421, check Reader Ser¬ 
vice number 214. 



Bird’s model4421 rf power meter. 


SUPERSCAF 

Aftronics, Inc., has announced 
SuperSCAF, a digitally tuned 
switched-capacitor audio filter for 
CW, SSB, RTTY, and other nar¬ 
rowband modes. The unit incorpo¬ 
rates a crystal-controlled 14th-or- 
der elliptical bandpass filter 
whose upper and lower cutoff fre¬ 
quencies are programmed via a 
front-pane! thumbwheel switch. 
Cutoff points may be selected 
from 300-3,500 Hz in 100-Hz 
steps. The initial skirt slope is 150 
dB per octave with an overall stop 
band attenuation of at least 51 
dB. Passband ripple is less than 
0.2 dB. 


SuperSCAF is available for 
$137 in kit form; please check 
Reader Service number 215 for 
more details. 

RAMSEY COM-3 

Ramsey Electronics has In¬ 
troduced the COM-3 program¬ 
mable microprocessor-based 
communications service moni¬ 
tor. The COM-3 covers 100 kHz 
to 1 GHz in 1-kHz steps and 
features keyboard entry of pa¬ 
rameters. programmable memo¬ 
ry, high sensitivity in receive 
mode, full transmit protection, a 


built-in frequency counter, and 
an LED bar-graph deviation in¬ 
dicator. 

The COM-3 runs on a built-in 
rechargeable battery and weighs 
less than 10 pounds, making it 
ideal for portable use. Suggested 
list price Is $1.995; for further in¬ 
formation, please check Reader 
Service number 205. 

220TRANSVERTER 

Microwave Modules of Liver¬ 
pool, England, has announced 
the MMT 220-28 15-Watt linear 
transverter for 220-225 MHz. The 
unit connects directly to the 
transverter jack on your transceiv¬ 
er and features a MOSFET front 
end for excellent receive perfor¬ 
mance. Transmit mixer sensitivity 
for full output is 1 mW. 

The MMT 220-28 retails for 
$250; for more information, check 
Reader Service number 208. 

WELLER PYROPEN 

The new Pyropen from Weller® 
is a versatile, LP-gas catalytic 
soldering Iron, torch, and hot-air 
gun. The handle stores enough 
gas for about three hours of op¬ 
eration and takes only a few 
seconds to refill. A control lev¬ 
er regulates the gas volume and 



Weller’s Pyropen gas-powered 
soldering iron. 


NEW PRODUCT OF THE MONTH 


This little gem caught our eye: 



TESTON’S CHECKMAN MINI 


Teston's card-size Checkman Mini fits in your shirt pocket and 
gives immediate voltage and resistance measurements with 
built-in autoranging. The unit can handle up to 20 megohms and 
500 V ac or dc, displaying the value on a lOmm-hIgh LCD. The 
Checkman Mini also features an audible continuity checker and 
diode tester. 

The Checkman Mini retails for $35; for complete Information, 
please check Reader Service number 217. 
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Davie Tech ’$ rechargeable power screwdriver. 



Nevada Communications* variable capacitor kits. 


adjusts the temperature for sol* 
dering. Temperature control 
ranges from 392" to 932" f. A 
number of tips are available, in- 
eluding a power chisel, a tapered 
needle, a micro spade, and a ta¬ 
pered pyramid. 

Reader Service number 210. 

RECHARGEABLE 

SCREWDRIVER 

Davie Tech, Inc., now offers a 
powerful multipurpose screwdriv¬ 
er which runs on rechargeable 
NiCd batteries. The tool fea¬ 
tures an LED battery indicator, a 
forward/reverse switch, a de¬ 
tachable pistol grip, and four 
driver bits. 

Reader Service number 206. 

JENSEN 

STRIPPER 

Jensen tools has introduced 
a thermal wire stripper designed 
to remove thermoplastic insu¬ 
lation from 14“30 AWG wire. 
The specially shaped nichrome 
element heats to 450® F in 
less than five seconds, and 
Jensen claims that, due to the 
minimal mass of the element, it 



Thermal wire stripper from Jen¬ 
sen tools. 

”When You Buy, Say 73*’ 


will not burn you if you touch it 
during use. 

For more information about 
Jensen’s thermal stripper or for a 
free catalog of Jensen tools, check 
Reader Service number 211. 

IRI FILTERS 

International Radio, Inc., has 
added a number of 6- and 8-pole 
filters to their line of products. The 
new filters cover the ICOM 730, 
735, 740, 745, 751, R70, R71A, 
271, 471, and 1271, and Ken¬ 
wood’s 930, 940, 830, and R- 
2000. Also available from IRI is a 
CW switch kit for the TS-940/930/ 
830, which yields a new 250-Hz 
CW position. 

For more information on IRI fil¬ 
ters, check Reader Service num- 
ber212. 

NEVADA 

CAPS 

Nevada Communications of 



New On-Gla$$ CB antenna from 
Antenna Specialists. 


Portsmouth, England, has an¬ 
nounced two high-power variable 
capacitors for amateur use. The 
TC-250 is a 13-250-pF capacitor 
and the TC-500 gangs two sec¬ 
tions together for up to 500 pF; 
both models have a breakdown 
voltage of 7.8 kV and a plate air 
gap of 2 mm. 

The capacitors are approxi¬ 
mately $30 and $40 for the TC-250 
and the TC-500, and both are 
available at a lower price in kit 
form. For complete details, please 
check Reader Service number 
213. 

CB ON-GLASS 

A new On-Glass* CB anten¬ 
na designed to look like a cellu¬ 
lar telephone installation is avail¬ 
able from The Antenna Special¬ 
ists. The model M-906 uses a 
no-holes mount which couples 
rf through the windshield. The 
black whip is protected from 
the elements with Duracoat^, a 
highly resilient material resis¬ 
tant to abrasion and extreme envi¬ 
ronments. 

For further information, check 
Reader Service number 207. 


PCB DESIGN 

ProjectiPCB is the name of 
new CAD software offered by 
DASOFT Design Systems, The 
package assists in the design of 
multilayer printed circuit boards 
with schematic capture, auto¬ 
matic routing, and board layout {a 
plot routine generates camera- 
ready art). 

After a schematic is entered 
using the mouse-driven editor, 
pin connections are defined. 
Next, the board itself is de¬ 
signed by defining the size and 
shape of the substrate, location 
and size of cutouts, and the 
footprint and placement of parts. 
A library of standard parts is 
available, or you can build your 
own. The routing algorithm then 
takes over and lays out the 
traces. Finally, the plot section 
generates proof copies with prob¬ 
lem areas marked, or camera- 
ready artwork. 

Project:PCB requires an IBM 
XT, AT, or compatible with 640K 
RAM and at least 10 megabytes of 
hard-disk storage. List price is 
$950; check Reader Service num¬ 
ber 209. 


EVERYTHING IN HF WIRE ANTENNAS: FROM DIPOLES TO SUPERLOOPS 


SEE WHAT WE'RE DOING WITH 
ANTENNAS & BALUNSl 
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ICOM 1C-120 

1.2-GHz Mobile FM 
Transceiver 


by Peter H. Putntan KT2B 

ICOM America, Inc. 
2380*116th Avenue NE 
Bellevue WA 98004 
Price class: $580 


Ntmrf>er 29 ymir Feedback card 


I COM of America has been making great 
strides toward a full product line of UHF radio 
equipment in recent years. Along with their 
IC-1271A (reviewed in September, 1986), 
ICOM also offers the IC-120. a mobile, 1-Watt, 
synthesized transceiver for the 1260-1300- 
MHz range. 

I received the 120 and the 1271A for review 
at the same time, and I intended to run some 
tests using both in the low-power mode. My 
plan was thwarted by a blown front end in the 
120, so an alternate setup was arranged for 
the replacement 120. 

Features 

The 120 is about the same size as ICOM’s 
popular 1C-27A/37A/47A series FM radios, al¬ 
though ii uses a different bracket. Frequen- 



mounts. 

Photo A shows the 
Larsen 1300-MHz an¬ 
tenna atop the Honda. 
For purposes of this 
test. I again enlisted 
the services of Steve 
Katz WB2WIK who 
agreed to put the 
hodgepodge of stuff 
shown in Photo B in¬ 
to his Toyota. It’s ac¬ 
tually my trusty Ken¬ 
wood TR-9000 with a 
Microwave Modules 
MMT-1296/144 and 
appropriate connect¬ 
ing cables. This set¬ 
up runs about 1.5 
Watts output, on par 
with the 2+ Watts I 
measured from the 
120 with the Bird 43 
and the 5-W, 400- 
1.000-MHzslug. 


Photo A. The Larsen l300‘MHz collinear an^ 
tenna with NMO magnetic mount in position 
on the Honda 's root 


Test Results 
To say the range is 

Photo B. The companion setup on 1296rMHz FM^an MMT-1296/144 limited when running 
and TR-9000 exciter. A Larsen antenna was also used here. low-power levels at 



cies are selected by two vfo's in 10- or 20-kHz 
steps, with six memory channels incorporat¬ 
ed. The transmitter is rated at 1 W output 
power across 50 Ohms, drawing 2.0 Amps 
while doing so. The receiver is rated at less 
than .3 uV for 12-dB Sinad. and the squelch 
sensitivity is in the range of .25 uV. 

As far as actual operation goes, it's easy to 
set the controls and program the memohes. 
The frequency offset is programmable, which 
is a good thing since the Japanese seem to 
have one standard and we in the U.S. another! 
As you can imagine from running 1 Watt out¬ 
put, there’s no low-power switch. Other con¬ 
trols allow you to step up and down in 1-MHz 
increments, which is about as fast as stepping 
up and down in 100-kHz increments on a 144- 
MHz radio.. .SLOW. Don’t forget, we’re try¬ 
ing to cover 40 MHz of bandwidth here—more 
bandwidth than 50, 144, 220, and 430 MHz 
put together! 

ICOM employs a type N connector as on the 
1271 A. Another rear-panel connector is desig¬ 


nated "Accessory Socket" and allows remote 
T-R keying of the 120, supplies remote 13.8 V 
dc, and allows for a discriminator meter con¬ 
nection. Incidentally, the remote keying con¬ 
nection would be very useful for a 1260-MHz 
remote base link or repeater link. An external 
speaker jack is provided as well. 

An unusual feature is the RIT control. You 
don’t see these on FM transceivers on lower 
frequencies, but any synthesizer error of, say. 
1% at 144 MHz quickly becomes 9% up here. 
Therefore, someone transmitting on what he 
thought was 1260.00 M Hz could actually be as 
low as 1236.97 MHz or as high as 1283 MHz! 
Fortunately, ICOM rates the frequency stabili¬ 
ty within .0005%—which is still off by 6.3 kHz; 
hence the need for the RIT. In this case, the 
RIT still covers +5 kHz, so it should do the 
trick. 

The standard offset provided is ±10 MHz. 
You can scan the six memories or between 
any two frequencies programmed into memo¬ 
ries 1 and 2. Scanning speed is adjustable 
through the top cover, as is the scan pause 
interval, stopping on a busy channel, and CPU 
reset. 

Test Equipment 

Not having any accurate test equipment 
to verify claims (at least as far as receiver 
sensitivity goes), I decided the best way to 
find out about the receiver was in a mobile 
situation. Two Larsen Electronics collinear 
antennas for 1300 MHz were obtained cour¬ 
tesy of the factory for this test, and I installed 
the 120 in my Honda with the antenna fed 
by 17 feet of low-loss Belden 9311 RG-58/U. 
Its loss at 1300 MHz is rated at 16 dB per 
100 feet. Incidentally, the Larsen antennas 
use a special mount—type MM-NMO—and 
will definitely not work with the more con¬ 
ventional LMO series 
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1296.200 MHz (our test frequency) Is an un- 
derstatementf At one point, Steve and I were 
no more than a quarter mile apart, yet I 
couldn’t copy him at all due to foliage attenua¬ 
tion. Steve positioned himself atop one of the 
higher spots around here on a ridge with good 
views In all directions, while I drove up and 
down smaller hills nearby. 

Results were as I expected: full-quieting 
copy when line of sight was less than about 
one mile, and driving behind ridges within 
a half mile resulted in complete loss of sig¬ 
nal. Audio reports were excellent. Inciden¬ 
tally. the 120 uses a 3SK48 in the front 
end, which I believe is a low-noise MOSFET 
(also used in ICO M’s 430-MHz gear). This ra¬ 
dio would benefit from a preamp if running 
the outboard 10-Watt accessory amplifier, 
model ML-12. 


The results obtained from the driving tests 
indicate that you probably would need the 10- 
Watt amplifier most of the time, especially if 
trying to access a repeater. In hilly areas, such 
as here in northern New Jersey, It would be all 
but impossible to work a repeater unless you 
were within line of sight of it. Based on these 
observations, stations living in relatively flat 
areas, such as the Midwest and Southwest, 
using repeaters on tall structures with long 
horizon sightlines, will get the most out of the 
120. Out here, it’s all but useless except for 
local area net operation and possibly point-to- 
point links. 

Conclusion 

This radio is not for everyone. I couldn't 
think of any particular use to put it to except for 
low-power point-to-point links or as a remote 


base link. I think it would be very popular in a 
city environment where a wide-coverage ma¬ 
chine was line-of-sight to most of the users. 
The apartment dweller restricted by antenna 
size could have a ball with a small 1260-MHz 
yagi on a balcony for simplex or repeater work. 
And, of course, it would be ideal for point-to- 
point packet communications where privacy 
was desired. 

Remember that turning the average 1296 
yagi 90 degrees away from you puts the signal 
down over 80 dB, and you have the possibility 
of co-channel operation. One station could be 
horizontally polarized and the other vertically 
polarized! Could this be a solution to FM chan¬ 
nel congestion? Those who have the right 
setup might wish to try it with the 120. Now if 
ICOM would Just come out with a multimode 
version of this radio.* 


Mirage/KLM 1.2-44 LBX 

44-element 1.2-GHz Yagi 

bv Peter H. Putman KT2B 


Mirage/KLM 
PO Box 1000 
Morgan Hill CA 95037 
Price class: $154 
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W ith the expansion of major equipment 
manufacturers (such as ICOM, Ken¬ 
wood, Microwave Modules, and SSB Elec¬ 
tronics) into the 23-cm band, it was only a 
matter of time before we started to see new 
antennas for this band. Some have been 
around fora while (F9FT 23-element yagi. Jay- 
beam, Down East Microwave loop yagi), while 
others are relative newcomers (F9FT 55-ele¬ 
ment long boom and KLM 1.2-44 LBX). 

Readers will remember that the F9FT 55-el- 
ement yagi was reviewed back in April, 1986. 
Using a formula derived by engineers at MIT, 
the measured gain was found to be within .25 
dB of the claimed gain. I obtained a pair of the 
KLM 1.2-44s to make that very same mea¬ 
surement—but I’m getting ahead of myself! 

The KLM 1.2-44 LBX comes essentially 
complete from the box. You need only push 
the two boom sections together and attach the 
horizontal boom brace and mast mount, as 
well as the pre-assembled and tuned driven- 


element/reflector section. Assembly time from 
opening the box is about 20 minutes and re¬ 
quires only a screwdriver and 11/32 and 5/16 
nutdrivers. The two boom sections are joined 
where one of the elements passes through the 
boom, and the element insulating collar keeps 
it secure. Photo A shows the completed beam. 

The horizontal boom brace runs under¬ 
neath the antenna boom. The brace is at¬ 
tached to the boom using clamshell-type as¬ 
semblies. The boom brace Is what gets bolted 
to the main mast, since most masting is such a 
significant portion of a wavelength at 23 cm 
that it would severely de-tune any element It 
was behind or In front of. 

The driven element/reflector is clever. It 
consists of a hardline balun and stiff-wire driv¬ 
en element (folded-dipole design) encased 
in a hard plastic. Also encased is the rear 
end of the type N connector, and fitted over 
it and secured with a nut and lockwasher is 
the screen-type reflector. A secondary strap 


from the screen to the boom makes the 
ground connection for rf. See Photo B for a 
close view. 

The entire assembly is fit snugly into the 
rearward section of the boom (identified by the 
screw hole for the reflector ground) and se¬ 
cured with the first director. Very strong! In 
fact, the whole antenna is built like a tank! 
Compare it to the plastic-supported elements 
on the F9FT or a standard loop yagi and you'll 
see that with the 1/4’’-diameter aluminum rod 
elements, it would be pretty hard to break 
anything on this beam. 

Speaking of which, this design is unconven¬ 
tional because the elements do go through the 
boom as opposed to being supported above it. 
Does it de-tune the design? Not at all, as KLM 
claims 18.2-dBd gain for the 1.2-44 LBX. In 
my tests, I set out to verify these claims. The 
test range was two masts 10 feet high, 70 feet 
apart (100 wavelengths at 23 cm). 

One problem I was going to have was the 
accuracy of my rf mlllivoltmeter at 23 cm, 
since the rf head was only accurate to 600 
MHz. Some calibration tests were performed 
using the IC-120 as a signal source. It devel¬ 
oped 2.6 Watts into a 50*Ohm dummy load, as 
measured with a Bird 43 and 5-W slug. These 
measurements were verified on a 25k slug (25 
W, 1.1-1,8 GHz). Then, the rf mlllivoltmeter 
was driven through pads known to be good at 




Photo A. The completed 1.2-44 LBX in position and ready to test. Note 
the unusual boom brace. 
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Photo B. The driven element and reflector assembly up close. The balun 
is made from miniature hardline. 








= (4nR/A)^ Pr/R or G = (4nR/A)(^Pr/R) 

G = Gain expressed arithmetically (not in dB). 

X - Free space wavelength in units. 

R = Range of separation of antennas in same units (X). 


Fig. 1 . Formula for calculating gain of either of two identical yagis. 


1300 MHz to arrive at the final fig¬ 
ure that read 10.5 dB high at 
1296.00 MHz. 

The next step was to set up the 
IC-120 with another Bird 43 and 
the feedline to determine its loss. 

This was calculated to be about 
1.5 dB (it was a little more than 13 
feet of 8214 RG-8/U) and was veri¬ 
fied with two Birds and a dummy 
load. Locking the IC-120 on with a 
constant power source, I then rotated the 
companion 1.2-44 LBX for maximum signal. 
The reading was +12.5 dBm. Subtract 10.5 
dBm from the correction factor, and you have 
a reading of -1-2 dBm, or 1,75 mW. 

If you use the formula in Fig. 1, dividing Pr 
by Pt (.00175/2) results in a figure of .000875, 
or 8.75 X 10 *. Next, use the left-hand side of 
the formula as follows: R = 99.39 wave¬ 
lengths (70 feet) and X = .231 (23.1 centime¬ 
ters @ 1296.100 MHz). Putting these num¬ 


bers into the formula 4nR/X results in the 
value 5,406.65. The square root of .000875 is 
.0295, and .0295 x 5406.65 = 159.93. This 
numerical expression of gain is for two yagis, 
so divide that value by two: 159.93/2 = 79.96. 

Now, calculate 10 loglO of 79.96, and the 
answer is. .. 19.02 dB. Therefore, one of the 
two 1.2-44 LBX yagis exhibited 19.02-dB gain 
in the test setup. This certainly is close to what 
KLM claims at 18.2 dB. and in fact theirs may 
be a conservative rating. 


While no data was available 
on polar plots. I would sus¬ 
pect that the KLM is not quite 
as sharp as the F9FT 55 ele¬ 
ment. I'll try to update this data 
through actual use in the com¬ 
ing months. By the way, input 
vswr was on the order of about 
1.4:1, whereas KLM claims better 
than 1,5:1—again, a conservative 
rating. 

Conclusion 

The KLM 1.2-44 LBX is a sturdy, well-de¬ 
signed antenna for the 1260-1300-MHz band 
and exhibits plenty of gain. It is lightweight 
(less than 10 pounds) and good for portable 
operation as well, owing to its rugged con¬ 
struction and easy assembly (or disassembly). 
The rigid, large-diameter boom also aids 
against sagging and element misalignment. 
Reader Service number 201 .■ 


Telex/Hy-Gain OSCAR Antenna System 

Telex Communications, Inc. 
9600 Aldrich Ave. So. 
Minneapolis MN 55420 

by Jim God ran N1EJF Priceclass:$365 


T he Telex/Hy-Gain OSCAR antenna sys¬ 
tem represents a good choice for any¬ 
one considering satellite work in a serious 
way. The setup (model number 218S) con¬ 
sists of a 30-element 435-MHz antenna on a 
134" (4.2-wavelength) boom, a 16-element 
2m antenna on a 168-3/4" (2.1-wavelength) 
boom, and a hollow five-foot fiberglass cross 
boom. Everything is shipped via UPS in a sin¬ 
gle box. 

The 435-MHz antenna consists of two boom 
sections that are held together at the point 
where the antenna mounts to the cross 
boom. The sections fit into a sleeve that is 


Number 3i on your Feedback card 

compressed by the mounting assembly. This 
arrangement appears to be quite secure, 
and I anticipate no problems from it in the 
future. 

There is a small (12") section that is a coax 
support bolted in place at the rear of the boom. 
On the unit that I received, the coax support 
was not drilled. It was a fairly simple matter to 
drill the support, but I was surprised, given the 
overall quality of the antenna, that this was 
required. I brought this to the attention of the 
factory, and when they checked the rest of 
their stock, no other units were found to have 
this problem. 



Photo A. Telex/Hy-Gain’s OSCAR antenna system. 
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The 2-meter antenna consists of three 
boom sections. The front section fits mside the 
center section and is bolted in place. The rear 
and center sections are joined by an inter¬ 
nal sleeve. The boom is held to the mast by 
the same type of clamp used on the 70-cm 
antenna. 

The elements on both antennas are pre¬ 
cisely cut and color coded. They fit through 
two insulators and are held in place by 
stainless-steel slip nuts. Measurements are 
given to 1/32". I suggest that you triple¬ 
check each measurement to maintain that 
1/32" standard, as the measurement of the 
exposed sections of the elements must be 
EXACT. 

The 70-cm antenna uses a delta match and 
the 2m antenna uses T-matched driven ele¬ 
ments. These high-efficiency designs are 
easy to assemble, but I noticed on both anten¬ 
nas that when exact measurements were ob¬ 
served, the encapsulated feedpoints were too 
narrow by about 1/4". If the error were ab¬ 
sorbed by each side of the driven element 
equally, the feedpoints could be off by as 
much as 1/16". I think it's important to point 
out that I have noticed no operational prob¬ 
lems because of this. 

In addition to the SO-239 (on the 2m anten¬ 
na) and the N connector (on the 70-cm anten¬ 
na). there are also two wires coming from the 
coax harness. These wires are attached inter¬ 
nally to switching relays. The relays are rated 
at 200 Watts and allow you to select either 
right- or left-hand circular polarization with the 
application of 9 to 15 V dc. The Kenpro rotator 
that I'm using requires six conductors for each 
rotator (azimuth and elevation). By using 8- 
conductor rotor cable, I can easily use this 
most interesting feature. 

The manufacturer suggests that you allow 
at least four hours for assembly of each anten¬ 
na, While it didn't take me nearly that long, Ido 
think it’s a good idea to work in an unhurried 
manner. 

I assembled the antennas over several 
evenings In the basement, so it didn’t present 
much of a problem when the 2m antenna 












turned out to be missing some hardware. I 
phoned Telex and had the parts the next day. I 
had a very interesting conversation with Telex 
about their quality control process, and Tm 
convinced that the several very small prob¬ 
lems that I had are the result of my getting the 
first antenna off the line. 

The installation of the system went fairly 
easily. We put the antennas and rotator to¬ 
gether and then hoisted the whole thing to the 
top of a 40-foot tower. The antenna required 
this height in order to clear the trees, and I was 
a little concerned about the long run of trans¬ 
mission line. 

Joel Knoblock of RF Connection came up 
with the solution in the form of International 
9086 cable. This is the imported version of 
9913, and Joel tells me that the specs may be 
a little better. In operation, the 9086 seems to 
be doing the job, and I am no longer con¬ 
cerned about the losses. 

ICOM very kindly provided me the use 
of IC-271H and IC-471H transceivers, with 
power supply and mast-mounted preamps 
for 2m and 70 cm. These full-featured state- 


of-the-art rigs have allowed me to fully ex¬ 
periment with the antenna array, and I have 
been nothing short of delighted with the re¬ 
sults. In addition to their usefulness as sat¬ 
ellite antennas, these antennas have pro¬ 
duced excellent results in terrestrial work as 
well. The 2m antenna is an outstanding per¬ 
former on FM and SSB, and 1 find that I use it 
more than my other 2m antennas. As an indi¬ 
cation of this performance, I can hear a distant 
repeater S7 or S8 on my omnidirectional an¬ 
tenna, while on the Telex antenna it will be 
+40 dB over 9. I have routinely conducted 
S9 + QSOs over 115 miles on FM using 80 to 
100 Watts. 

Conclusion 

The Telex OSCAR system is an outstand¬ 
ing performer as a satellite system, and does 
double duty as a great terrestrial array. De¬ 
spite the minor problems encountered in 
construction of the beams, I would recom¬ 
mend this setup as an excellent value for 
VHF/UHF enthusiasts. Reader Service num¬ 
ber 202.B 
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Kent Morse Key 

by Perry Donham KWJ O 


Kent Industries 
Distributed by: 
Total Electronic Concepts 
PO Box 400 
Lincoln MA01773 
Price class: $50 (kit) 
$60 (assembled) 


I f II tell you right off that I’m a CW freak. For 
some reason, I get panicky when there’s 
a microphone in front of me—but give me 
a Morse key and I’m right at home. I gener¬ 
ally use an electronic keyer and my Bench¬ 
er paddles, but I’ll occasionally pull out a 
straight key and pound brass for a while. I 
enjoy the cadence of hand-sent code; it tends 
to relax me. 

You can imagine my glee, then, when I 
was asked to review R.A. Kent's solid-brass 
key. I had admired 
them at shows and 
often thought of 
buying one. and 
here it was in my 
shack! 

The keys are sold 
as kits or as assem¬ 
bled units. Mine ar¬ 
rived assembled, so 
I can’t tell you if it’s difficult to put together. My 
guess is that it's not hard at all, judging from 
the way things fit together so nicely and the 
clarity of the instructions. The brass parts are 
apparently hand-turned and beautifully 
brushed. A ham visiting the office happened 
to be a machinist, and I showed him the key. 
The fellow was beside himself! “Look at the 
way they’ve knurled these knobs! Look at 
these little shoulders on the fittings!” I was 
afraid that I would have to frisk this guy when 
he left. 

The base is finished oak, a nice com¬ 


plement to the color of the brass. The whole 
unit is quite heavy and doesn’t slip even dur¬ 
ing vigorous bouts of pileup breaking. The 
knob is a large Navy-type, the kind with a 
platform, 

I should stop going on about how nice 
the thing looks and talk a bit about its feel. 
It feels just as good as it looks! The action is 
very firm and can be adjusted finely. The con¬ 
tacts are solid silver, and I noticed none of 
the clicking or arcing usually found in keys 
of lesser quality. My 
arm got tired after 
fifteen or twenty 
minutes of opera¬ 
tion because the 
key is tall—I prefer 
something like a J- 
28 that rides very 
low to the table. It 
takes a well-devel¬ 
oped wrist to work the Kent key, but the action 
is extremely smooth due to the circular bear¬ 
ing races and the close tolerances of the brass 
pieces. 

Obviously I like this key. I would suggest 
that Kent make a little brass plate to go on the 
oak that could be engraved with a callsign; it 
would be perfect for presentations. If you love 
Morse, you'll certainly appreciate this work of 
art. The keys are made in Britain, but you can 
get one from Total Electronic Concepts, 
Kent’s American distributor. For more Infor¬ 
mation, check Reader Service number 203.B 


‘'If you love Morse, 
you'll certainly 
appreciate this 
work of art" 
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Sony AIR-8 Scanner Sony Corporation of America 

Sony Drive 
Park Ridge NJ 07656 

by Marc Stern NIBLH Price class: $269 

Ntmiber 33: on your Feedb^ cmrd 

ave you ever wondered why some manu¬ 
facturers do the things they do? Take 
Sony, for instance. The giant electronics 
firm recently entered the hand-held scanner 
market. 

Now you’d think that with Sony in the game 
as a major player, the other hand-held scan¬ 
ner builders—Regency, Uniden/Bearcat, and 
Radio Shack—would have something to worry 
about. After all, Sony is the company that 
capitalized on the success of its Walkman/ 

Watchman/Everythingman personal elec¬ 
tronics devices, as well as its television re¬ 
ceivers. But, after using and evaluating the 
AIR-8 from Sony for several weeks, I can say 
that the others have nothing to worry about. In 
fact, it has to make you wonder about the 
company’s ultimate commitment to the re¬ 
ceiver market or at least what its perceptions 
of that market are. 

For starters, it’s hard to judge exactly what 
this scanner is. It attempts to be five things to 
five different users. On one hand, it includes 
the AM broadcast and LF bands, so the AMer 
or LFer might be served by it. On the other 
hand, it also has the FM broadcast band 
(where you can hear the latest in hard rock, I 
suppose). But what does this have to do with 
scanners? Further, it covers VHF from 136 to 
174, and it covers the aeronautical band. 

So, who’s supposed to be the buyer? Every- Another indication of the inability of this 
one, I guess, or those who want to hear as odd scanner was shown to me by the same packet 

an assortment of frequencies as I’ve seen in stations. As I was listening to a busy local 

any receiver in the last 10 years. repeater more than 1.6 MHz above the packet 

Quite frankly, the AIR-8 seems to me to be frequencies, I suddenly heard the telltale 

more of a token response to the marketplace “braaap” of one of the locals. The packet 

than a real attempt at taking a significant burst was coming through the AIR-8 and was 

measure. Why, from one standpoint alone— being superimposed on the FM phone signals 

sensitivity—the others have absolutely noth- I was listening to, 

ing to fear. To be fair, I do live in a high rf region. There 

During my evaluation, I compared received are more public-service, common-carrier, 

signals with my Kenwood TR-2600 and its land-mobile, satellite, and trunked radio ser- 

standard rubber-ducky antenna and the AIR-8 vices in this area than in any other local area 

with its huge—11-inch—floppy, rubber, heli- that I know of, and it seems my home is in the 

cally wound antenna. In almost every in- center of the signals, 

stance, the AIR-8’s received sensitivity just But this still doesn’t account for the fact that 
wasn’t up to snuff. Local repeater converse- there seemed to be image signals at the low 

tions that were 40+ on the HT were noisy on end of the air band—radio stations overpower- 

the AIR-8 and tended toward motorboating as ing other signals—that were roughly 10.7 MHz 

if the signal were multi-path. removed from their fundamental frequencies. 

Now you might think that this would indicate Further, why the manufacturer chose to start 

the AIR-8 is even more sensitive than the Ken- the air band just above the FM broadcast band 

wood because it was hearing multi-path where is a mystery to me. 

the Kenwood was steadfastly picking up the And, it’s a feature that overpowers one of 
signal. However, it must be realized that the the nicer aspects of the scanner. The air band 

Kenwood’s S/rf meter needle was pegged, seemed to be where the AIR-8 was most sen- 

and I really don’t think the scanner, which is a sitive, and the reception of some big jumbos 

compromise device to begin with, was nearly on their way to this area's major airport was 

as sensitive. crystal clear, 1 also heard the control tower at 

As further proof, there are several packet several small airports and talk-around be- 

stations on 145.01 in my area that are tween the tower and planes. So, it makes you 

STRONG on just about any other receiver I wonder. 

have in my shack. On the AIR-8,1 could barely It also makes you wonder why a rig that 
hear them. should be state of the art really isn’t. Take 




birdies and images, for instance. As you scan 
through the public-service (PS) band (VHF), 
you find the scanner locking up all over the 
place and you hear image signals, signal-re¬ 
lated emissions, and birdies. The scanner 
seems to lock up about two or three times per 
hundred kHz of band scanning. Those lock¬ 
ups occur from birdies and images, as well as 
from signal-related noise. 

Again, this could be a product of the high rf 
environment surrounding the test site. But, on 
the other hand, the other scanners that are 
around here have few of the same problems. 
In fact, about the only problem the Sony has in 
common with the others is synthesizer-related 
birdies, which are endemic to this type of rig. 

Another point to question is the AIR-8’s 
scanning. There’s no resume scan feature. 
Most other scanners include resume scan af¬ 
ter carrier or resume scan on time as standard 
features. However, the Sony is a throwback to 
the days when scanners had to be restarted 
manually. Hitting the + or - key on the front 
panel starts up the scanner until it gets to the 
next noise point. 

And, speaking of those buttons, they are 
laid out on the front at an angle rather than 
being placed vertically or horizontally, I can’t 
guess the ergonomic reasons for putting the 
execute (command) key in the upper right, the 
keypad slanted 10 or 15 degrees, and the 
other keys at various angles as well because I 
wasn’t in on the design phase of this receiver. 
But I can say that it is a rather unusual layout, 
which is neither intuitive nor particularly easy 
to use. Restarting a scan requires a hunt for 
the key among five keys in the bottom of the 
front panel. 

While I’m on the topic of the front panel, the 
liquid-crystal display is dim and hard to read in 
just about any light and at any angle. The best 
angle I came across during the review was 
about 45 degrees, which is the angle that’s 
right for nearly all LCDs. The only problem that 
arose was that the hand-held scanner had to 
be kept at that angle, which defeats the pur¬ 
pose of this portable. At any other angle, you 
really couldn’t see the readout. The green 
background light was unusable because it lit 
the display only to a low level. 

The controls at the top were also interest¬ 
ing. You must remember to press on them to 
access the features because they are locking 
pushbuttons. The automatic squelch is a laud¬ 
able feature; however, it makes the volume 
impossible to increase or decrease unless you 
remember to push the button. 

To its credit, the Sony pocket scanner has 
very good audio rendition, which rivals full- 
sized scanners. The basses are rich and the 
highs are fairly full. The midrange is empha¬ 
sized. but the top and bottom ends of the voice 
spectrum haven’t been forgotten. 

Further, each radio service that’s covered 
has its own set of memories—10 per service— 
which is convenient as you move through the 
rather diverse set of services that are covered. 
The only problem with this is that the memory 
scan display consists of a barely visible little 
dot moving through a range of little dots on the 
right of the screen. 

Finally, the antenna connector is a low-loss 


26 73 Amateur Radio • February, 1987 




BNC type, so insertion losses are minor and 
the AM antenna requires a separate miniature 
plug and can easily be confused with the ear¬ 
phone jack in the dark. 

Perhaps the most troubling piece of this 
picture is the scanner's memory. It is totally 
volatile: If you take the power off it for more 
than a moment or two, there goes everything 
you've programmed. 

This wouldn’t be such a problem except for 
the fact that this scanner is a battery hog. A 
fairly fresh set of batteries gave out in less 
than six hours, and a new set in about eight. 
Replacing those batteries meant opening the 
cover and removing them. But, as the instruc¬ 
tion book for this device states, removing the 
batteries for more than a minute or so wipes 
out the memory. So remember to be quick 
about battery changes if you buy this scanner. 

This makes me ask why, in this day of non¬ 
volatile RAM, Sony couldn't have included a 
capacitive charge which would have held 
memory for a long time, or why it couldn't have 
included a long-lasting small battery for mem¬ 
ory retention. There is a NiCd pack available 
from Sony. 

Altogether, then, if you’re In the market for a 
hand-held scanner, take a look at the Uniden- 
Bearcat, Regency, or Radio Shack series. 
They are far more sensitive and meet the 
needs of the average amateur better. There 
seems to be a lot of potential In the AIR-8, but it 
certainly hasn't been realized yet, and I would 
urge you to wait until it is. Reader Service 
number 204. ■ 
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HF / VHF Terminal Node Controller 
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The TNC-220 is a new, low-cost Packet 
Terminal Node Controller evolved from 
the Pac-Comm TNC-200 (TAPR TNC-2). 
It uses more large scale integrated cir¬ 
cuits and fewer components to provide 
greater functionality, reliability and 
sensitivity with reduced size and cost. 
The single-chip modem used for both 300 
baud HF and 1200 baud VHF operation 
has two radio ports. Switching between 
ports is done entirely in software and no 
cable changing, no switch setting and no 
retuning is required! The HF port has an 
active bandpass filter and provides either 
FSK or AFSK keying. An optional tuning 
indicator slides inside the cabinet. A 
standard modem disconnect header will 
connect accessory high-speed or satellite 
modems. 
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• Two radio ports 

• 7910 single-chip modem 
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TTL computers 
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ASSEMBLED 

The TNC-220 has the familiar TAPR 
command set and AX.25 Level 2 Version 
2 protocol running on a Z-80 processor 
with 32k bytes of EPROM and 16k bytes 
of battery-backed RAM. A Zilog 8530 
see performs all packet HDLC in 
hardware. The terminal port can select 
either RS-232 or TTL for your C-64/128, 
VIC-20 or other TTL computer. Five 
large, color-coded LED’s clearly indicate 
status at a glance. The power switch is 
now located on the front panel. The 
TNC-220 is enclosed in a rugged ex¬ 
truded aluminum cabinet with an attrac¬ 
tive two-tone blue front panel. All indi¬ 
cators and controls have large, clear 
labels. 
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Secrets of 
Silent Switching 


Replace your big, noisy relays with tiny, quiet transistors. 


S ince their early days, transistors have 
been used as switches in dc circuits. 
Back then, the only limitations were low 
power dissipation and low breakdown volt¬ 
age. Now, high-voltage, high-wattage 
switching transistors are available at a frac¬ 
tion of the price of the old unreliable and now 
obsolete semiconductors. 

While reviewing the basics of dc switch¬ 
ing, ril discuss the modification of an old 
Standard Horizon 2. Keep in mind that all 
procedures are applicable to any kind of 
transceiver, including tubed SSB models. 

In the first part of this two-part article 
(“Make the Switch to PIN Diodes,” Octo¬ 
ber, 1986), I discussed the design of a new 
antenna switching circuit for the Horizon, 
using PIN diodes instead of relays. This time 
I will review the circuits used for 12-V-dc 
switching using semiconductor devices in¬ 
stead of mechanical units. 

What Is a Switch? 

Since we intend to switch, let’s review 
some switching fundamentals. The ideal 
switch is one that will have infinite resistance 
when open and a zero contact resistance when 
closed. It should have no power dissipated 
within it, and drive power must not be neces¬ 
sary to hold the switch in either an on or off 
condition. In short, it must be 100% efficient! 
Yes, you’re right, such a device doesn’t ex¬ 
ist. And if we try to replace that hypothetical 
switch with a transistor, things get even 
worse! 

The transistor is one of the most inaccurate 
but most widely used electronic devices 
around. It is so inaccurate that most parame¬ 
ters show a minimum, a maximum, and a 
typical value. When used as a switch, a tran¬ 
sistor is not as spectacular as a 
mechanical switch and is, in fact, 
far from ideal. Nevertheless, we 
can live with it if we are able to 
control its inherent deficiencies. 

We can take advantage of the op¬ 
tions the transistor offers u$ and, 
after taming it, we can switch al¬ 
most anything. To tame the beast, 
we must know how it works and a 
bit about its behavior. 

There are two conditions that 
make a transistor useful as a 
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switch. One is the switch-on condition or 
“saturation,” and the other is the switch-off 
condition or “cut-off.” During saturation- 
see Fig. 1(a)—the base-emitter junction is 
forward-biased and the emitter is pushing 
current into the collector through the base. 
Under this condition, the collector-emitter 
voltage is low, the result of a very low inter¬ 
nal resistance (1 to 60 Ohms). This is the 
contact resistance of the switch, which ideal¬ 
ly should be 0 Ohms. 

For the common-emitter configuration 
shown in Fig. 1(b), the cut-off condition re¬ 
sults when reverse bias is applied to the base- 
emitter junction; the emitter current is then 
nearly zero, except for a small inherent leak¬ 
age current. For germanium transistors, it 
is necessary to apply a reverse bias because of 
large leakage current. For silicon transistors, 
this condition is met when the base bias is 
just zero. 

The combination of both states in a single 
circuit is shown in Fig. 1 (c). The forward and 
reverse bias is applied by connecting the base 
resistor either to the collector side to turn the 
switch on or to the emitter side to turn the 
switch off. 

Transistor Specs 

The most important parameters of a tran¬ 
sistor are its breakdown voltage, maximum 
collector-emitter current, maximum power 
dissipation, beta value, and ft limits. The 
breakdown voltage is the maximum permissi¬ 
ble voltage that can be applied to the unit. 
The maximum collector-emitter current is 
the maximum current that can be switched. 
Maximum power dissipation in Watts is the 
maximum allowable current at a given 
voltage. Beta is the figure that reflects current 


amplification. Ft is the parameter that tells 
you the maximum frequency at which the 
transistor can be used with no performance 
degradation. 

The power dissipation of a transistor is 
given by the sum of the base current times the 
base-to-emitter voltage, plus the collector 
current times the collector-to-emitter volt¬ 
age. The power switched by a transistor is 
given by the product of the maximum collec¬ 
tor voltage at cut-off and the maximum col¬ 
lector current at saturation. Always use a 
transistor with a power dissipation well above 
the power to be switched. Use Ohm’s Law to 
check your circuit limits, remembering that 
the maximum collector current given by the 
manufacturer can often be exceeded without 
damage because at the time of switching the 
emitter-collector voltage is very low. On the 
other side, exceeding the breakdown voltage 
is always dangerous, as is exceeding the rated 
power dissipation. 

With the simple circuit shown in Fig. 1(c) 
you can replace the relays in almost any ra¬ 
dio. Some tricks are necessary to combine the 
simple normally open PTT switch with the 
solid-state SPDT switch needed to toggle 
the power source to the receiver and to the 
transmitter. 

Switching the Transmitter -i-12 V Dc 

Now, let’s go into our business of switch¬ 
ing, First I will analyze the circuits used in 
modern transceivers for switching -I-12 V dc 
in the transmitter. The first thing to determine 
is where to break the supply. Old equipment 
with relays used to change the + 12-V-dc 
supply line between receiver and transmitter 
sections. This procedure does not apply for 
transistor switching since the total transmitter 
current would flow through the 
transistor. This makes very little 
difference fora relay; most relays 
used for switching are rated in the 
high-Amps category. In using 
switching transistors, though, it 
is important to know how much 
current will flow through them. 

The way to overcome this limi¬ 
tation is to maintain the 12 V dc 
permanently in the high-level 
stages (PA, driver, pre-driver, 
and so on) and switch the dc pow- 



Fig. /. Transistor saturation (a) and cut-off (b) make the device useful 
as a switch. The circuit in (c) is a simple way to switch a load on and off. 





Fig, 2, An example of a radio which can easily he modified to solid-state switching. 


er only at stages using less current. This way, 
the transistor used would be less costly and 
the dissipation requirements would be less 
restrictive. 

To modify an older radio, it is very impor¬ 
tant to ensure that those stages that will have 
permanently applied 12 V dc will not self-os- 
cillate. Otherwise, you run the risk of perma¬ 
nent spurious emission that may cause inter¬ 
ference, yield a burned final transistor, or 
result in a call from the FCC monitoring 
station. That would be a smack in the eye! 

Modern transmitters using better PA tran¬ 
sistors and better designs are less prone to 
oscillation. This is not the case with old solid- 
state VHP and UHF transceivers! The easiest 
way to test the radio for self-oscillation is to 
press the mike PTT when you have a wattme¬ 
ter installed at the output. Then, pull the 
crystal of the corresponding channel and 
watch for a drop in power. The power should 
go to zero. Sometimes the spurious emissions 
are as high as the normal rated power output 
for the radio! But be aware, and check for 
power on the order of milliwatts, too. The 
best procedure is to use a spectrum analyzer. 
Don’t get discouraged if you don’t have 
such an instrument—instead, a through-line 
wattmeter, swr meter, or rf voltmeter may 
be used. 


Now, if no power is detected while the PTT 
is pressed, plug the crystal back in and try 
a few minutes of continuous operation on a 
dummy load in order to raise the tem¬ 
perature; then repeat the procedure. Be 
reasonable—do not bake the radio until it 
melts. Spurious emissions are very often 
caused by overheating in a poorly designed 
(or cheap) radio, A caution is in order: Some 
radios generate spurious signals due to poor 
design or misalignment, but this is not al¬ 
ways the case. Occasionally a defective tran¬ 
sistor or capacitor in a critical circuit may 
be the culprit. Don’t overlook misalign¬ 
ment; use common sense and read the service 
manual. 

It is important to recall that a transistor will 



Fig. 3, Circuit for switching 12 V dc to the 
transmitter. 


drop some voltage due to its internal resis¬ 
tance. This is the most important consider¬ 
ation in selecting the transmitter stages that 
will be permanently connected to +12 V dc, 
for the higher the current demand, the higher 
the voltage drop. That’s why I recommended 
that the switching be as far as possible from 
the PA stage—otherwise you will need a 
high-wattage transistor and a large heat sink. 
Fig. 2 shows a portion of the diagram of a 
typical radio, like the one we are modifying. 
The relay breaks the transmitter +12-V-dc 
line when the radio is in receive mode. In this 
condition no power is applied to the transmit¬ 
ter stages. I have checked the Standard 890-L 
and found no oscillations or spurious emis¬ 
sions when the crystal is unplugged. This is 



Fig. 4. Circuit for switching 12 V dc to the 
receiver section. 
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fig. 6. Parts placement diagram for the switch. 


not the case for older radios like the Standard 
model 803^ which is very prone to self- 
oscillation. 

I chose to permanently connect the + 12-V> 
dc line to the PA, driver, and pre-driver 
stages, since the dc voltage regulator is not 
easy to switch. I then placed an ammeter in 
series with the line supplying 12 V dc to the 
remaining stages to check the current drawn 
by the rest of the transmitter section—and 
found it to be 0.115 A. Note: All stages that 
have a dc bias of zero may be permanently 
tied to 12 V dc. You may recognize such 
stages since their bases are connected through 
a coil or low-value resistor to ground. 

A PNP transistor rated to 1 Amp would be a 
good choice. However, I selected an ECG- 
378 because it was already available. It has a 
dissipation of 50 Watts and is useful for a 
wide range of radio models without modifica¬ 
tions. In this case, over-specifying is inten¬ 
tional and has very little effect on the cost. 

In my radio, no heat sink was needed since 
the current involved was very low. The cir¬ 
cuit in Fig. 3 shows an approach that may be 
used to switch from 5 volts to 60 volts at 
several Amps if a heat sink is used. Since the 
ECG-378 is a TO-220 packaged transistor, it 
will be no problem to affix it in any large 
metal surface within the radio. 

You should use a separate heat sink if the 
switched current is more than 5 Amps. A 
caution is in order: Do not try to switch a 
higher current with this circuit unless a large 
drop in voltage is acceptable. Remember that 
a transistor is far from being an ideal switch 
due to its large internal resistance. If you need 
large-current switching, a different approach 
is necessary and is also out of the scope of this 
article. 

The I,500-Ohm and 470-Ohm resistors 
furnish the required base bias to Ql. The 
emitter is tied to the 13.8-V supply line, and 
the collector is tied to the line originally 
switched by the old relay. When the PTT 
switch is open, the transistor is at cut-off and 
no current will flow through the emitter-col¬ 
lector junction except for the leakage 
current. 

Receiver Switching 

For the receiver, follow the same proce¬ 
dure. Many modern radios do not switch the 
line supply for the audio PA; some sort of 

30 73 Amateur Radio • February, 1987 


cut-off bias is ap¬ 
plied when the radio 
is in transmit mode. 
If the audio PA is a 
typical transistor¬ 
ized stage, it may 
cause noise in the 
speaker if the transmitter is on and the audio 
stage has power applied. Thus, it is wise to 
make this test: Press the PTT switch, apply 
power to the audio PA, and listen carefully. If 
you have an oscilloscope at hand, use it to see 
if there are any oscillations or undesired ef¬ 
fects in this stage while transmitting. If you 
don’t have this instrument, use the older, 
more reliable one: the ear. 

The total receiver current could easily be 
handled by any 50-Watt transistor, so do not 
worry too much about this unless your radio 
uses a really high power af amplifier or the IC 
manufacturer recommends not to switch the 
audio PA on and off. The Horizon 2 has an IC 
in the audio PA which is provided with a 
disabling bias. If your radio uses an IC for 
audio, chances are that the audio PA is pro¬ 
vided with such cut-off facility, even if it isn’t 
used. It is wise to check the IC specs or read 
the radio service manual to know how your 
radio works. 

The circuit used in the receiver (see Fig, 4) 
is similar to the one used for transmitter 
switching. Check the receiver total current 
with the volume control at maximum. Using a 
milliammeler in series with the power 
source, I found 0.170 A of drain for the 
Standard 890-L. The transistor I chose is a 
2N2222 NPN-type rated at 800 milliwatts, 
well above the current demand. The resistor 
is used to forward-bias the transistor that will 
be at cut-off condition when the PTT is 
pressed. 

Another caution: Although I have defined 
the supply voltage as -h 12 V dc, remember 
that most radios are designed tor 13.8 V dc. 
Use this figure when doing any calculations. 
Perhaps you would like to check the circuits 
using Ohm’s Law. Very interesting things 
can be discovered. 

Putting It Together 

Fig, 5 shows the final circuit used for the 
modification. It is different from the previ¬ 
ously reviewed circuits—although there are 
some similarities. Both transistors are PNP, 
and the receiver switch transistor is switched 
with the help of a popular NPN 2N2222A. I 
selected this combination to make things eas¬ 
ier and, as a bonus, the same circuit may be 
used with different current drains of up to 50 
Watts of dc power. Diode D1 is used to iso¬ 
late both switches. The capacitors are used 


for decoupling. The transmitter switch is 
composed of Ql, Rl, and R3. Q2 and Q3, 
along with R2, R4, R5, and R6, comprise the 
receiver switch. 

Use a perforated PCB to assemble the cir¬ 
cuit; place it wherever it is possible. Fig, 6 
shows the layout with Q1 and Q2 mounted on 
the PCB. Ql and Q2 may be fixed in an 
aluminum bracket or just against a chassis. 
Remember to use the insulating washer and 
mica with heat compound, for the flange is at 
positive dc voltage. 

If the expected current is more than 5 
Amps, use a heat sink. If you are switching 
some 500 mA, don’t worry, for heat is of no 
concern. Check for noise, spurious emis¬ 
sions, or any abnormal function. Use capaci¬ 
tors for decoupling and common sense in 
routing the wiring. 

If Ql and Q2 are installed on the PCB, 
you have four wires. You may connect these 
wires at the holes left by the relay, with 
the ground wire soldered at any convenient 
place. Avoid placing the switching PCB near 
the rf PA circuit and associated tuned com¬ 
ponents. A 0.001-mF decoupling capacitor 
for the PTT may be necessary. Use a 4.7- 
mF tantalum cap in the receiver and transmit¬ 
ter switched lines. Now check the radio and 
enjoy your solid-state modern switching. 
Very soon you will forget what a relay click 
sounds like! 

This same procedure may be used for HF 
radios and of course you may use some of the 
high-voltage transistors already available. 
There are transistors rated from 100 to 1,600 
volts and up to 30 Amps. Don’t forget to 
check the collector dissipation and don’t go 
far from the specs. Even if the transistor is 
rated at a breakdown collector-base voltage 
of 1,100 volts and a collector current of 1 
Amp with a collector dissipation of 40 Watts, 
don V exceed the power dissipation. 

I modified 50 Standard 890-L units that had 
obsolete relays, and all are performing very 
well. Before undertaking any modification, 
you should get the service manual for your 
radio. Study the block diagram and the sche¬ 
matic and thoroughly plan the modification- 
before breaking the unit to pieces. Test the 
switch in a breadboard, watching for heat 
buildup, but remember that your radio is not 
designed for continuous operation. In any 
event, save the dismounted parts in order to 
replace them if anything goes wrong. If you 
are comfortable with a soldering iron but 
don’t have modification skill, have somebody 
assist you. If you send me the schematics and 
enough information, I will assist you as much 
as I can, but please don’t forget an SAE and 
enough IRCs for postage. ■ 






Richard A. Need WB4YOD 
Box 248 

WaxhawNC28J73 


PC Infernos 

Don 't toss that fried circuit board—in a couple hours 
the smoke will have cleared and your PCB will be working again. 

Number 2 on your Feedback caid 


L urking inside any complex electronic 
equipment is the potential for catastroph¬ 
ic failure, which can convert an expensive 
piece of equipment into so much junk. A 
friend of mine experienced this phenomenon 
recently when his two-meter rig developed a 
short and poured out billows of smoke. As 
this rig was mounted in an airplane he was 
piloting at the time, he became very excited 
very quickly. Safely back on solid ground, he 
sought my help. 

Most good-quality radio equipment has at 
least one very expensive circuit board. A law 
credited to some fellow named Murphy 
warns us that failure is most likely to occur in 
that particular circuit board, and that when it 
happens it will probably be spectacular—as it 
was in this case. A shorted capacitor in the 
audio circuit burned several components and 
charred the circuit board so badly that repair¬ 
ing it seemed to be a hopeless task! 

We all know that sometimes repair parts 
are not easy to come by, especially those that 
aren’t normally replaced—such as an entire 
circuit board. If you do eventually find a 
source for the parts (not necessarily the deal¬ 
er who sold you your fabulous radio), it could 
cost approximately an arm and a leg. Cost 
may not be the only deciding factor. Some¬ 
times you do not have the time to wait for a 
replacement circuit board. Unless you can 



Photo A. The patch ready to he inserted. 
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spare the price and time, a repair such as the 
one I employed could make your equipment 
operational. 

As I considered the damage, it occurred to 
me that only the burned part of the board 
needed replacement. If a patch could be de¬ 
vised to replace this area, the original board 
could be used again. It would be necessary to 
make the patch fit securely and to etch the 
copper to match the original traces, but these 
would not be insurmountable difficulties. 

Using a jeweler’s saw with a fine blade, I 
cut away the burned area, taking care to cut in 
the most advantageous way. That is, if I no¬ 
ticed that most of a conducting trace had been 
removed, leaving only the solder pad, I was 
careful to cut away the solder pad as well. I 
then cut a matching patch for the damaged 
area from a piece of circuit board that was as 
nearly identical as possible to the original 
board. In order to achieve a snug fit, I cut the 
patch a bit large and filed it. The board and 
patch are illustrated in Fig, 1 and Photo A. 

Since the patch was small and its foil pat¬ 
tern relatively simple, I decided to etch the 
patch by hand after securing it in place. Had it 
been more complicated, I would have etched 
the board by chemical means before securing 
it on the board. 

When the patch fit snugly, I glued it into 
place using epoxy. The pieces were clamped 
and allowed to dry overnight so there would 
be no danger of them shifting during the rest 



Photo B. The repaired hoard. 


of the patching operation. In the meantime, I 
studied service literature and the burned 
piece to try to reproduce the pattern of the 
traces. Happily, I found an identical trans¬ 
ceiver, so I could copy the board layout in 
rebuilding the patched board. 

Using dividers, a ruler, and other equip¬ 
ment, I marked and drilled component holes 
in the patched area to match the original com¬ 
ponent placement. Using these holes as 
points of reference, I drew in the lines for the 
conductor tracks, ensuring that they joined 
the existing tracks at the border of the patch. 
Etching was accomplished by simply cutting 
away the unwanted copper foil using a small 
knife. 

With the finished patch in place, I bridged 
the breaks in all the traces where they crossed 
the border of the patch, soldering fine wire 
jumpers across the cuts. The components 
were then installed, replacing the burned 
ones, and the board was ready to be returned 
to service. The patch was distinguishable on¬ 
ly because the original board had a protective 
coating that made it a darker green. 

The repair of this circuit board required 
only a few hours, spread over a couple of 
days. It required far less time than would 
have been needed to obtain a replacement 
board. Also, it cost considerably less, yet it 
seems to operate as well as a new board. 
Thanks to the interlocking construction, it is 
virtually as strong as the original. I have 
found the repair to be very satisfactory, and 
this procedure has given me one more way to 
deal with burned circuit boards. ■ 



Fig. /. Patch fora damaged circuit hoard. 
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W Face it. the world 

^ of ham radio is a lot more complex than 

it used to be. We have new modes pop¬ 
ping up every day, satellites racing around 
the globe, computers, spread-spectrum... 
how can you keep up with it all? 


1 It’s easy. Every month, 73 Magazine covers 
' the whole spectrum of amateur radio with 
a light, easygoing style. We’ll keep you up- 
to-date on what’s happening in your hobby; 
you may even learn something new! 

Just $19.97 will bring you 12 issues of 73. A 
monthly trip to the newsstand would cost over 
$35. 

Find out what your friends already know: 

73 Magazine puts the hin back into ham radio. 


You’re right! Let’s have some fun—sign me up for a 
year of 73 for only $19.97) a savings of over 43% off 
the cover price! (With your paid subscription, 
you’ll also receive a giant DX Map of the World—a 
$5 value—absolutely free! 
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David L Oliver W90DK 
Rt. 2, Box 75 A 
Shevlin MN 56676 


Shoestring Software 

This no-frills C-64/VIC-20 RTTYprogram 
will give you 45 baud on a budget 

Numbers ot yourFeedbedkcard 


S ince my article “Shoestring RTTY“ ap¬ 
peared in the January, 1985, issue of 73 , 
I have had inquiries from hams who are inter¬ 
ested in writing their own software in addi¬ 
tion to building their own interface. 

I set out to write a short program that could 
be typed into a Commodore 64 or VIC-20 
computer easily, and one that would provide 
transmit and receive RTTY operation. The 
resulting software doesn’t have a lot of frills, 
such as a split-screen display and a type- 
ahead message buffer, but it does have 
message strings, T-R switching, and two- 
speed (60- and 100-wpm) operation. It will 
work with any interface, commercial or 
home-brew. 

How It Works 

Since all computers are designed to inter¬ 
face with the outside world (usually through 
telephone lines), most of the communication 
software is already built into the operating 
system. On Commodore machines, just one 
OPEN statement sets the baud rate, number 
of bits in a word, parity, simplex or duplex, 
and other parameters. There are two 256- 
character buffers which store information re¬ 
ceived and information to be sent. 

The language used by all computers is 
ASCII, and there are many standard baud 
rates—no, 300, and 1200 baud being the 
most common. The ASCII word is usually 
eight bits long. If RTTY communication 
used, say, 300-baud ASCII, then writing a 
terminal program would be almost trivial. 
However, the language used is Baudot, and 


A- 

-Ground 


FSK data in (pin 2) 


5 V mark, 0 V space 

j- 

PTT out (pin 9) 


5 V receive. 0 V transmit 

M- 

—FSK data out (pin 3) 


5 V mark, 0 V space 


Fig, /. Computer-interface connections. 
Numbers in parentheses refer to pin numbers 
ofU3 (Fig. 3). 
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most ham communication is at such non-stan¬ 
dard baud rates as 45 and 74 baud, usually 
called 60 and 100 wpm, respectively. 

Each Baudot character is represented by 
five bits of information, allowing only 31 
possibilities (not 32, because there is no char¬ 
acter containing all zeros). A shift command, 
however, allows each five-bit word to have 
two meanings, thus providing a total of 62 
possible characters. 

In order to make a computer—which un¬ 
derstands only ASCII—send and receive 
Baudot, it is necessaiy to translate the infor¬ 
mation both coming in and going out. 

There are several methods of translating 
between codes. The one used here stores 
ASCII values in an array of variables. The 
received Baudot code appears to the comput¬ 
er to be five-bit ASCII, so the ASCII value 
will be between 1 and 31. This number points 
to a particular element of the array, which is 
the real ASCII value of that character. The 
character then appears on the screen. Like¬ 
wise. pressing a panicular key causes the five 
least significant bits of an ASCII character to 
be sent, which will appear to the receiving 
station as the correct Baudot character. 

It is also necessary to set the computer to 
the right baud rate for RTTY. On Com¬ 
modore machines, any baud rate can be ob¬ 
tained by setting two RAM locations (665 and 
666) to the correct bit time for that baud rate. 
The program, as written, provides the two 
most commonly used baud rates, 45 and 74. 
If you wish to experiment with different baud 
rates, change the following program lines: 

380 PRINT.INPUT "BAUD RATE*;BR:R«INT 
(i .023E6/BR + ..5);Q=INT(R/256) 

and 

381 POKE 665,256*(R/256-Q):POKE 666.Q: 
RETURN 


1 2 3 4 5 S 7 8 9 to 


ASCOEFHJKL, MN 


Fig. 2. User I/O port, rear view. 


All the program commands are handled by 
the function keys (see Table 1), Pre-defined 
messages are sent by pressing keys FI 
through F6; each key accesses a subroutine 
containing the appropriate message. 

The first subroutine (corresponding to FI) 
begins at line 410, the second (corresponding 
to F2) at 420, and so on, up to F6 at 460. 
Transmit/receive switching is controlled by 
F7, and F8 changes speed. Both F7 and F8 
are toggles; that is, each time the key is 
pressed, the opposite action occurs. Pressing 
F7 when in the receive mode switches to 
transmit and vice versa. 

Incidentally, the program does not allow a 
switch from transmit to receive until every¬ 
thing in the transmit buffer has been sent. The 
computer will print STILL SENDING and will 
switch to receive as soon as the transmission 
has been completed. 

Typing the Program 

Extra spaces and remark statements have 
been placed in the listing for increased read¬ 
ability and as a guide to understanding the 
function of each part of the program. Leaving 
out the REM lines and the extra spaces will 
save time (and memory, important if you are 
using an unexpanded VIC). 

I have a daisy-wheel printer, so it may be a 
little difficult to tell the difference between a 
zero and a letter O. Just remember that O’s 
appear only in words and Basic keywords; 
everything else is a zero. 

Customize the message strings as you 
go through that part of the program. Insert 
your own call, name, QTH, equipment, etc. 
Message strings of up to 256 characters 







can be created by linking program lines 
together. Lines 460 and 461 show an exam¬ 
ple of this. Lines 450 and 451 demonstrate 
how a line can be repeated. The **CQ... DE 
callsign. ..” string is repeated three times 
followed by “K K.” After the final state¬ 
ment defining each message string, don't 
forget to add RETURN" to complete the 
subroutine. 

The program listing is for the Commodore 
64. For the VIC-20, change the following 
lines: 

20 POKE 37I38.32:POKE 37136.32 

370 IF T=0 THEN POKE 37136,0:T=1:PRINT:PRINT 
"TRANSMIT MODE": RETURN 

371 S=0:FORI = 1 T0 8:S=(PEEK(37148)-238) OR 
S;NEXT 

372 IF S*T THEN PRINT.PRINT "STILL 
SENDING ":T=0 

373 IF S THEN 371 

374 POKE37136,32;PRINT:PRINT "RECEIVE 
MODEST =0:RETURN 


If your VIC has no memory expansion, 
keep all the message strings short and omit 
lines 451 and 471. 

When you have finished typing in the pro¬ 
gram, make a copy to tape or disk before 
running it. You can check it out off the air by 
connecting pins B, C, and M of the user I/O 
port together. Switch to transmit mode, send 
up to 256 characters, then switch back to 
receive. The receive buffer will be emptied to 
the screen, and you should see exactly what 
you typed in or sent with the function key 
messages. If there is a discrepancy in a partic¬ 
ular character, that means there is an error in 
one of the DATA statements. 

Once everything is working off the air, 
you are ready to connect the interface to 
the appropriate pins on the user port, which 
will require a 12/24 card edge connector. See 
Fig. 1, (A good source for this connector is 
Jameco Electronics, 1355 Shoreway Road, 
Belmont CA 94002.) Note that all connec- 
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Table I. Function key commands. 


tions are made on the bottom side of the 
connector. It is a good idea to mark the top of 
the connector, since it is possible to insert it 
either way. The computer or the interface 
could possibly be damaged by upside-down 
insertion. 

The only thing left to do now is to get on the 
air and start enjoying RTTY. ■ 


0 REM 

1 REM 

2 REM 

3 REM 

4 REM 

5 REM 

6 REM 

7 REM 

8 REM 

9 REM 

10 OPEN 2,2/0,CHR$(101)+CHR$(16) 

20 POKE 56579,32;POKE 56577,32 
30 FL=1:M=0!T=0 

40 DIM RC(64),TC(64):RESTORE 

50 FOR I=1T062:READ RC(I);NEXT 

60 FOR I=1T060!READ TC(I):NEXT 

70 PRINT CHR$( 147 )CHR$U7) "RECEIVE MODE" 

:GOSUB 380 

80 GETA$;IF A$="" THEN 100 
90 IF ASC(AS)> 132 AND ASC(A$) < 141 THEN 
400 

100 IF T=0 THEN 300 
110 IF M=0 THEN 150 

120 FOR 1=1 TO M ;A$=MID$(M$,I,1);IF I=M 
THEN xM=0 

130 GETZ$;IF Z$=CHR$(13)THEN M=0;GOTO 80 
140 REH SEND ROUTINE 
150 IF A$="" THEN 270 
160 PRINTA$? 

190 A=ASC(AS) 

200 IF A=13 THEM A=91 

210 IF A=32 THEN A=92 

220 IF A<33 OR A>92 THEN 270 

230 A=A-32;IF A<33 THEN PRINT#2,CHR$(91) 

+CHR$(TC(A))+CHR$(95)?;GOTO 270 

250 PRINT#2,CHR$(TC(A))? 

270 IF M THEN NEXT 
280 GOTO 80 
285 REM 

290 REM RECEIVE ROUTINE 
300 GET#2,B$;IF B$="" THEN 80 
310 B=ASC(B$);IF B<1 OR B>31 THEN 80 
320 IF FL THEN B$=CHR$(RC(B)):GOTO 340 
330 B$=CHR$ (RC(8*^31) ) 

340 IF FL AND (B=27) THEN FL=0;GOTO 80 
345 IF B=31 THEN FL=l:GOTO 80 
350 PRINTB$;tGOTO 80 


★★★★★★★★★★★★★★★★★★★★★★★★★★★★ 
* * 

* SHOESTRING RTTY SOFTWARE * 

* FOR COMMODORE 64 * 

* BY DAVID OLIVER W90DK * 

* * 


360 REM T/R SWITCHING 

370 IF T=0 THEN POKE 56577,0;T=1:PRINT: 
PRINT"TRANSHIT MODE";RETURN 

371 IF PEEK(673) AND 1 THEN PRINTtPRINT 
"STILL SENDING" 

372 IF PEEK(673) AND 1 THEN 372 

373 POKE 56577,32;PRINT;PRINT"RECEIVE MO 
DE":T=0;RETURN 

374 REM 

375 REM HI/LO BAUD RATE 

380 IF PEEK(665)=236 THEN POKE 665,72;PO 
KE 666,53:PRINT:PRINT"100 WPH"sRETURN 

381 POKE 665,236:POKE 666,87:PRINT:PRINT 
"60 WPM":RETURN 

400 M$="":ON ASC(A$)~132 GOSUB 410,430, 
450,370,420,440,460,380 

401 M=LEN(M$)*T:GOTO 100 

404 REM 

405 REM MESSAGE STRINGS 

410 M$ = "RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 
RYRYRYRY ":RETURN 

420 M$="NAHE IS DAVE DAVE. QTH IS SHEVLI 
N, MN SHEVLIN, MN. ":RETURN 
430 M$="DE W90DK... DAVE... IN NORTHERN 
MN. ":RETURN 

440 M$="RIG IS IC720A WITH CLIPPERTON-L 
PUTTING OUT ABOUT 500 W. RETURN 

450 M$="CQ CQ CQ CQ CQ DE W90DK W90DK W9 
ODK " 

451 M$=M$+M$+M$+"K K ";RETURN 

460 M$="USING COMMODORE 64 COMPUTER WITH 
INTERFACE AND SOFTWARE OF MY " 

461 M$=M$+"OWN DESIGN. ":RETURN 
485 REM 

490 REM DATA FOR CONVERSION ARRAYS 
500 DATA 69,10,65,32,83,73,85,13,68,82 
505 DATA 74,78,70,67,75,84,90,76,87,72 
510 DATA 89,80,81,79,66,71,23,77,88,86 
515 DATA 23,51,10,45,32,39,56,55,13,36 
520 DATA 52,39,44,33,58,40,53,34,41,50 
525 DATA 35,54,48,49,57,63,38,42,46,47 
530 DATA 59,23,77,81,84,73,68,90,69,79 
535 DATA 82,91,68,76,67,92,93,86,87,83 
540 DATA 65,74,80,85,71,70,88,78,94,68 
545 DATA 68,68,89,68,67,89,78,73,65,77 
550 DATA 90,84,70,75,79,82,92,76,88,86 
555 DATA 87,74,69,80,71,94,83,93,85,81 
560 DATA 72,68 


Program listing. ' 'Shoestring RTTY' ‘ software for the C-64 (see text for modifications for the VIC-20). 
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Jim Gruhhs K9EI 
PO Box 3042 
Springfield IL 62708 


The Talking Teletype 

Put your VIC-20 or C-64 to work chatting away 
in the shack with this Basic RTTY-to-voice program. 


Number 4 on your Feedback card 


T he computer is a great tool for the handi¬ 
capped. A large contingent of hearing- 
impaired individuals use their computers for 
TDD operation over the phone lines. ‘ Corn- 
voice, a recent offering by Genesis Corpora¬ 
tion (PO Box 152, Hellertown PA 18055), 
made bells go off in my head suggesting addi¬ 
tional ways that computers could be used to 
open up new avenues for another group of 
individuals—those with vision impairments. 
The Comvoice program looks like a game 
cartridge and plugs into the expansion port on 
Commodore computers. A version is avail¬ 
able for both the C-64 and the VIC-20, It is a 
Votrax-based speech-synthesizer unit with 
the typical mechanical-sounding voice. In 
most applications, though, the speech is more 
than clear enough to be easily understood. 

What sets the Comvoice unit apart from 
other voice synthesizers is that it does not 
interfere with normal RS-232 operations. 
The RS-232 user port—where the modem 
normally connects to the computer—is the 
easiest access point for sending and receiving 
serial information like Teletype* signals. 

Since many synthesizers tie up the user 
port, modem or Teletype operation is not 
possible. Software synthesizers that take ad¬ 
vantage of the sound capabilities of the C-64 
usually corrupt the hardware interrupts so 
that the machine is no longer easily usable for 
RS-232 functions. Comvoice has none of 
these problems. 

RTTY Meets Compute*—The Basics 
Computers like to speak ASCII code. 
RTTY, however, uses Baudot, a five-bit code 
allowing for little more than the alphabet, 
numbers, and a few punctuation marks. 
ASCII, with its seven bits, can distinguish 
between upper- and lowercase and has an 
expanded set of characters. Commodore 
ASCII (and others) adds one more bit (for a 
total of eight), allowing a set of graphics 
characters as well. 

Through software control, it is very easy to 
instruct the Commodore user port to look for 
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1 10 
120 
130 
140 
1S0 
160 
170 
160 
190 
200 
210 
220 
2 30 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
405 
410 
420 
430 
440 
450 

4 60 
470 
480 
490 
500 
51 0 
S20 
530 
540 
550 
560 

5 70 
560 
590 
600 
610 
620 
630 
640 
650 
660 


goto 360 

SS5,r;pcke 656,q; 
pt«5S579 1 refls value for c-64 
rem for vic-20 pt=3713B 
is 1 

if$=chr$[10) 
cr$=chr$[13) 

l$»”e”-*'lf$ + ”a si u** + crS + "dr jnf ckt z i«hypqobg*ffixv*” 
if $ + ’ a7” + cr$-«-’*$4 » , ! j{5' )2#6019?S«'./; 

get#2,cS!if c$="” then 260 
caascic$):iF c<1 or c>31 then 190 
if is then cS = n»idS(l$,c,1) 
if not is then cS=»idS[fS,c,l) 
if us$*”y” and = ” ** then is = -1trem usos 

if c$<>”«'” then print cSjrgosub 780:goto270 
is=[c= 31) 

get a$Jif aS = ”'* then 130 
if then ls=-1 

if aS=chr$[95) then close 2:goto 360 
if a$=”f" then ls=0 

' = 2 t speak 


v=0:speak 
goto 580 


letter mode on” 
voice on” 
voice off” 


if aS=chr$(135) then 
if a$*chr$(136) then 
if s$=chr$(140j then 
if aS=chrS(133) then 

goto 190 

open 2,2,0,chr$t96+l)+chr$(0) 

speak "do you want un shift on space answer 
input us$ 

br = 60 tprint chr$(147)+chr$(17)+chr$(17)j 
br*i60Jprint "what speBd"!print "(60,67,75,1 
speak "what speed" 
input br 


(y/n)" 


wpm)*' 


goi 


ub 510 


print chr$(l47);" 73 talking rtty rx"»print str$(bp)+" 
speak "73 talking rtty receive" 
br$w5tr$tbr)ispeak brS:speak "words per 


chr$(193+chr$(17J+chrS(17); 
shift on space on’' 


if us£=“"y" then print 
if U5$*"y" then:speak 
pr i nt 
goto 110 
d=1.023e6 

if brs£60 then b = 4S.45 
if br«67 then b“50 
if br=75 then b=56,92 
if br=100 then bw75 

x = int [ d/b+. 5 ) : q»int t x/256) : r=>2S6« [ x/256-q ) 

return 

print chrSt147)+chr$[18);" 73 talking rtty 
speak "73 taIking r t t y transmit" 
11$w»»cyniamztfkor | lxvwjepgs]uq" 
f1S“"mdtidzqorddlc|3 vwsa J pug fxndddyd" 
get x$:if x$=""then goto 620 

if asc[x$)>47 and asc(xS)<58 and v<>0 then 
If a5c[x$)>64 and 3sctx$)<91 and 
if X $®c h r$ { 34 ) t hen x$*schr$(39) 
if x$«chrS(133) then poke pt,0ta$ 


'’jpoko pt,32 


thentspeak x$ 


goto 440 

Basic-program to drive the Comvoice speech unit. 



serial data in many configurations. The num¬ 
ber of data bits as well as stop bits can 
be specified by the program. With the 
word length set to five bits, the computer 
still speaks ASCII, but only pays attention 
to the first five bits. Through use of a trans¬ 
lation table, the computer can be made to 
print the intended Baudot character, though 
internally the machine continues to speak 
ASCII. See the programmer’s reference 
guide for more details about OPENing an 
RS-232 channel. 

Most amateur RTTY takes place at 60 
words per minute. Computer types more 
accurately refer to this as 45.45 baud, which 
is not a standard baud rate on Commodore 
computers. But, there are a pair of magic 
registers that when POKEd to the right values 
can make the machine operate at any baud 
rate within its speed limits. Such a routine is 
included in my program, which also allows 
for reception of all standard amateur RTTY 
speeds. 

For transmitting, the process is similar but 


the translation is reversed. When you press a 
key, the program looks up that key in a table 
to find what ASCII code “looks like” the 
Baudot character you wish to send. The result 
is transmitted to the user port. 

The Miracle of Speech 

Up to now, I haven’t done anything partic¬ 
ularly special to make this a talking Teletype 
program. The changes necessary, though, 
are minimal due to the way Comvoice imple¬ 
ments speech. 

With Comvoice in place, an additional Ba¬ 
sic command is added. SPEAK does exactly 
what you would think and is used much like a 
PRINT statement. By simply adding several 
SPEAK commands to the existing print com¬ 
mands, you can make the Teletype program 
come to life with voice. It’s here where a few 
problems begin, most of which are easy to 
overcome. 

First of all, many of us would prefer that 
our computer speak in whole words rather 
than in individual letters. When you use the 


SPEAK command, though, you get individual 
letters. By buffering the incoming data and 
building a string variable from the individual 
letters, you can construct words. The pro¬ 
gram is designed to trigger speech when a 
space is received, since words are separated 
by spaces. 

This procedure goes along fine until some¬ 
body starts sending something that isn’t real¬ 
ly a word. Abbreviations can be a big 
bugaboo. Comvoice will attempt to pro¬ 
nounce them as long as they contain no num¬ 
bers or “illegal” punctuation. If they do, the 
program crashes. 

The first addition I made to the program, 
therefore, was to add a subroutine to screen 
the data. When something other than a letter 
is received, the speaking part of the pro¬ 
gram simply ignores it, turning the characters 
into spaces. This keeps the program from 
crashing. 

Next, the problem of callsigns had to be 
overcome with another subroutine. After all, 
it doesn’t do much good if you can’t figure 
out whom you are talking to. When the sub¬ 
routine encounters a string that contains a 
number, the program automatically shifts in¬ 
to pronouncing each individual letter and 
number. This is done until another space is 
encountered, at which point normal word 
mode is reinstated. 

My solution to dealing with the many ab¬ 
breviations used in amateur transmission was 
to create a look-up table for the more com¬ 
mon ones. This actually works quite well, but 
slows down the program. My list is by no 
means complete, but it can be expanded or 
changed to suit your own needs. 

Variations on a Theme 

It is also possible to create a subroutine that 
scans for all strings three characters long that 
begin with “Q.” This would enable the pro¬ 
gram to recognize Q signals and pronounce 
them correctly, and would work in a similar 
fashion to the callsign routine in lines 1130 
through 1170. 

In the final version, I decided that it would 
be nice to have both word and individual 
letter modes available. They are implement¬ 
ed using the function keys. The F7 key turns 
the voice on; F8 turns it off. A touch of the F5 
key places the program into the individual 
character mode. For accuracy, any time the 
voice is turned on, the individual character 
mode echoes the transmitted data that the 
operator is keying in. FI toggles the program 
between receive and send. You can change 
the unshift-on-space and speed options by 
pressing the back-arrow key, located in the 
upper left-hand corner of the keyboard, while 
in receive. 

Under most operations (particularly at 60 
wpm) with most typists, this Basic program 
has no trouble keeping up with what is going 
on. When full-tilt text is being sent by tape 
or from someone’s buffer, the time involved 
for speaking will make the program lag be¬ 
hind the actual transmitted text. The Com¬ 
modore has a built-in 256-character buffer, 
so until that overflows nothing will be lost. A 
more complex program could allow the in- 
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670 print 

680 if x$=chr$[13) then print#2,”h";;goto 620 
690 if x$*chr$(10]then print#2,"b"|:goto 620 
700 if X$=chrSC32]then print#2d”goto 620 
710 x=asctx$) 

720 if x<33 then aoto 620 

print#2,x$+chr$(95];Jgoto 620 
730 if x<65 then x=sx-32 : x$=cnr$ C 91 )+mi d$( f 1 S , x , 1 } j 
740 if x>95 then goto 620 
750 xssx-64: xS = mid$t 1 1$ , X , 1 } 

760 print#2,x$f 

770 goto 620 

780 if v-0 then return 

790 if v = 4 and cSO” "then goto 810 

800 if v=4 and c$=" ” then v=1:return 

810 if v=2 or v=4 then:if asctc$]<48 or a®c(c$)>90 then c$=" " 

820 if v=2 or v=4 then:if asc{c$)>57 and asctc$}<65 then c$=" " 

630 if v=2 or v=4 thenispeak cSsreturn 
840 if asc(c$]>90 or asclcSJ<48 then 

850 if ascCc$)>47andasc(c$]<58thensgosub 1130:v=4;saS*”"sspeak cSjreturn 
860 if asc(c$)>57 and asc(c$]<65 then c$=" " 

870 sa$=sa$+cS: i f c$*f" "then gosub 920 ; goto830 : i f ^/=4 then v=1 
880 return 
890 speak saS 
900 sa$="" 

910 return 

920 if sa$="ex " thent©aS="ehether" 

930 if saS="p<se " then: saS = "pi ease" 

940 if sa$ 2 f"rBt " thenjsa$=”r s t" 

950 if 5 a$="cui " thenisa$="see you later" 

960 if sa$="qth " then:sB$="q t h" 

970 if sa$="nw " then: sa$ = "no**" 

980 if s3$="qel " thenissf="q s I" 

990 if saS="qrn " then:sa$="q r n" 

1000 if Ba$="ok " then:sa$="o k" 

1010 if sa$="qrni " then;sa$ = "q r m" 

1020 if s®$=”de " then:sa$="this is" 

1030 if s»$="qsb ” thenisaS="q s b" 

1040 if sa$="mso " then:Ba$="m s o" 

1050 if sa$="ft " then:Qa$="feet" 

1060 If sa$="cq " thBn:saS; = "c q" 

1078 if SiaS=”kh 2 " thens 55a55="ki lohert z" 

1880 if saS="b4 ” then:sa$="before" 

1090 if sa$="gn " then;sa$="good night" 

1100 if Ba$="em " then;sa$-"good morning" 

1110 if saS="qrt " then:sa$="q r t" 

1120 return 

1130 for b=1 to len(sa$) 

1140 s$=mid$(5a$,b,1) 

1150 speak s$ 

1160 next 
1170 return 
1180 rgm 

1190 rem « talking rtty ❖ 

1200 rem copyright 1985 * 

1210 rew fay jim grubbs ^ 

1220 rsBi 6 po box 3042 
1230 rem * Springfield li * 

1240 rem « 82708 usa « 

1250 rem 
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PIN # 

TYPE 
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PIN # 

TYPE 

NOTE 

1 

GND 


A 

GND 


2 

ri-SV 

100mA MAX. 

B 

CB1 


3 

RESET 


C 

PBO 


4 

1 JOYO 


D 

! PB1 


5 

JOY1 


E 

PB2 ! 


6 

JOY2 


F 

PB3 


7 

LIGHT PEN 


H 

PB4 


8 

CASSETTE SWITCH 


J 

PBS 


9 

SERIAL ATN IN 


K 

PB6 


10 

-f9V 

100mA MAX. 

L 

PB7 


11 

+ 9V 


M 

CB2 


12 

GND 


N 

GND 



Fig. L Connections W OmnruMiare computer user port. 
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coming text to be buffered even further. Pve 
tried the C-64 version of this program after 
compiling it using Blitz! and that helps over¬ 
come some of the speed problems. This may 
be the way to go if you want a long table of 
abbreviations. 

Using Your Mind’s Eye 

It doesn’t take much imagination to see a lot 
of other uses for a speech synthesizer in the 
blind ham’s shack. With a bit of effort, amain 
program could be created to allow transmitter 
and receiver tuning by speaking the values. 
Once they have been tuned, you could select 
the desired mode. Even individuals with 
severe speech problems might be able to op¬ 
erate voice for the first time by typing com¬ 
ments on the keyboard and having the output 
of Comvoice directed to the transceiver. 
Think what will happen when speech recog¬ 
nition becomes available in the same price 
range! 

Pve even played with a program that could 
be used for contest operation, which has 
Comvoice calling CQ. You input the call 
of the answering station or the station you 
wish to answer. By pushing the right func¬ 
tion keys, you can have the entire con¬ 
test exchange spoken for you. Repeats and 
auto serial numbering are allowed for. The 


MASTER MORSE CODE IN 40% LESS TIME ! 

Method Eiiiu:rsatea the iO - 13 WPM Plateau 

ADOPTED BY THE U.S, (MILITARY AS THE NEW TRAINING 
STANDARD 

INSTRUCTION MOW OFFERKD ON ADDID TAPES or 
OUH MEW COMPUTEB PROGBAM FO.B THE COHHO0OHE 
64. Both methods teach the entire ALPHABET^ 
NUKSEPS, .»UNCTUATTO,n and SPECIAL CHAPACTE.BS 
in 39 TRIALS at 2G 

Specify Audio Tapes (five cassettes), 
Floppy Disk or Computer cassette. 

$19.95 (IL. RES. include $1 sales tax) 

^77 TSa, P.O. BOX 7, ASHLEY, IL62808 


program contains a clock, so you can log 
the contacts from the same program. A 
dupe routine alerts you to stations you 
have worked before. Tm not quite sure 
how 1 would feel working a computer on 
Field Day or in the Sweepstakes, but the 
concept is fun anyway. Anybody want to see 
that one? 


It’s a Wrap! 

The necessary connections to interface the 
computer to just about any standard terminal 
unit are included in Fig. I. The program 
works equally well on both the VIC-20 and 
C-64, but keep in mind that it will work only 
with the Comvoice speech unit. 

If you would like a copy of the program on 
disk or tape (be sure to specify which one), 
ril be happy to supply one for $10. Send 
requests to QSKY Publishing, PO Box 3042, 
Springfield IL 62708. Sorry, time doesn’t 
allow me to design individual programs or 
applications hardware. ■ 


Reference 

1. The TDD system was invented by Bob Weit- 
brecht, a deaf amateur, using the Baudot 
code. For more information, refer to KQEl’s 
article in TRANSACTOR magazine, volume 6, 
number 1. 
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Micro Morse 


This universal CW interface bridges the gap 
between your rig and your computer. 


Number 5 on your Feedback card 


T here is little doubt that the microelec- 
ironies revolution has had a profound 
effect on CW. First came simple keyers, fol¬ 
lowed by memory keyers, keyboards, code 
readers, and now full-function Morse termi¬ 
nals. Although many fine CW/RTTY termi¬ 
nals are available, a microcomputer-based 
system is attractive in that the computer can 
be used for many other purposes as well, 
helping to justify the cost of the system. 
Vendors such as AEA and Kantronics offer 
a full line of software and hardware interfaces 
that will provide full CW/RTTY operation 
with a variety of home computers, including 
those made by Tandy, Apple, Commodore, 
Atari, and IBM. Assuming you have the com¬ 


puter on hand, you can be off and running for 
less than $250 for the software and the inter¬ 
face unit. 

You can always trust the dedicated ham to 
try to cut corners, so 1 sat back waiting for 
some magazine to publish a suitable software 
article for operation with my Color Comput¬ 
er. Along came a program in the December, 
1982, issue of 80 Micro by Michael Chuck. 
This is a full-feature package for the CoCo, 
offering speed autotrack on receive, key¬ 
board-select of transmit speed, multiple 
memory buffers, and provisions for machine 
storage of contact data-in short, almost any¬ 
thing you might need in a CW terminal. 

About the only thing missing from Mike’s 


fine article was a decent interface circuit. The 
design presented was a simple audio-operat¬ 
ed switch sufficient to demonstrate the poten¬ 
tial of the program, but too deficient for seri¬ 
ous operation on the HF bands. 

Anxious to put the program to work in my 
New Year’s quest for WAS using QRP, I set 
out to design a general-purpose interface unit 
that could be used with any software/comput¬ 
er system and that would work with almost 
any HF equipment. The project was reason¬ 
ably successful and along the way I learned 
quite a bit about machine-processed CW! The 
purpose of this article is to pass along some of 
these observations as well as a simple but 
practical interface design. 



Fig. J. Schematic diagram of the CW/computer interface. Ul is an LM-324N quad op amp, U2 is a 7805 (LM340T-5} voltage regulator, U3 is an 
NE567tone decoder, and U4 is an NE555Vtimer chip. Ql ,Q3, Q4, and Q5 are general-purpose NPN transistors such as the 2N4401, while Q2 
is a general-purpose PNP (2N4403 or equivalentf Unmarked diodes are general-purpose silicon (IN4004), while the indicator LEDs can be 
virtually any LED. All resistors are 1/4 W, 5% composition. The 100k gain pot is a standard panel-mounting pot (linear taper), while the detector 
gain pot is a PC-mounted linear trimmer. All capacitors are in uF; non-polarized units are mylaP*, while polarized units are dipped tantalums (J 6 
V minimum). The input transformer is a subminiature Ik. An 8-Ohm unit is available off the rack at Radio Shack. 
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Fig. 2. Layout and design equations for a single-stage 
active-bandpass filter. Three such stages are used in the 
interface circuit. 


Design Considerations 

The attributes of the ideal CW 
interface are easy to define. The 
unit should be compatible with all 
code speeds up to blue light, capa¬ 
ble of decoding signals at or below 
the noise level, and immune to 
QRM! Unfortunately, a reason¬ 
ably simple interface circuit can¬ 
not be expected to have all of these 
sterling features. What you will 
get with a reasonable parts count is 
as follows: 

•The unit is capable of copy at 
extremely high speeds—certainly 
up to 60 wpm. I know it will deliver good 
copy at speeds where letters are virtually in¬ 
distinguishable and even where word groups 
are difficult to discern. 

•The performance in noise depends on the 
type of noise you must contend with. A rela¬ 
tively constant white-noise level is no prob¬ 
lem, but loud static bursts or pulse-type noise 
will cause copy errors if the signal-to-noise 
ratio is unfavorable. 

•With SSB receiving filters, the interface is 
highly effective in the presence of even heavy 
QRM as long as it doesn’t desense the receiv¬ 
er to the point where the desired signal drops 
out. With CW i-f filters, I would say the 
interface is almost uncrunchablc, delivering 
solid copy at the low end of 20 in the midst of 
a contest! 

Although the receiving side of any inter¬ 
face circuit is by far the most critical, the 
transmitting side has not been neglected in 
this design. Most CW transmit routines for 
home computers use the cassette recorder 
motor-control relay for CW keying. If your 
rig has a solid-state keying-control circuit, 
this will present few problems. You can put 
some mileage on the relay if you try to key 
higher currents or voltages. The interface 
incorporates a keying-control circuit to mini¬ 
mize relay wear. Provisions are included for 
keying the transmitter with either a transistor 
switch or a small relay. 

All of the various circuit ideas incorporated 
into the interface will be described fairly 
completely. This is not to make the circuit 
easier to duplicate—you could really do that 
knowing very little about how it works—but 
rather to give you some ideas for your own 
experiments if you want to start playing with 
interface hardware options. 

It is a deceptively simple subject that quick¬ 
ly deepens once you start to play with real- 
world trade-offs. Finding out why some ideas 
don’t work or why others work very well can 
be a fascinating pastime that doesn’t consume 
a lot of money or require hard-to-get parts. 
Follow along and see how I did it, and then 
take off on your own if you are so inclined! 
The complete interface schematic in Fig. 1 
will serve as the primary reference for the 
sections that follow. 

Audio Filters 

The first question that might be asked is 
why bother with audio filters? If your rig 
incorporates narrow CW i-f filtering, exten¬ 


sive audio filtering will not make a major 
difference in performance—though it will 
help a bit. 

Unfortunately, virtually all of the high- 
class transceivers on the market, while sport¬ 
ing excellent SSB filters, always have the CW 
filter as an ‘‘option.” Since the option costs 
money, all too many operators end up using 
SSB filters with Morse and then wonder why 
it is not as much fun as the dedicated CW 
friends say it is. In such cases, some effective 
audio filtering can make CW a pleasure. 

At the far end of the scale in receiver design 
are the direct-conversion jobs that have ap¬ 
peared over the years as companions to QRP 
rigs. Although CW is the primary mode, to 
judge by the companion transmitters, these 
receivers tend to have only SSB-bandwidth 
audio filtering and desperately need all the 
CW filtering they can get. 

One of the simplest approaches to audio 
filtering is the multiple-feedback, active- 
bandpass filter (illustrated in Fig, 2). Here, a 
single op-amp stage can be wired as an audio¬ 
bandpass filter with a defined set of charac¬ 
teristics. 

Assuming a constant value for the capaci¬ 
tors in the filter circuit (C), filter perfor¬ 
mance is set by three resistors. The input 
resistor (Rl) sets the stage gain, the shunt 
resistor (R2) sets the center frequency of the 
filter, and the feedback resistor (R3) sets the 
bandwidth. The design formulas for these 
resistors are shown along with the diagram 
in Fig. 2. 

The design of a suitable filter stage in¬ 
volves selecting appropriate performance 
parameters and calculating the resistor values 
for the filter. That is simple enough, so what 
do we want as performance targets in terms of 
center frequency, bandwidth, and gain? 

Ideally, the filter center frequency should 
match the peak audio output of the receiver in 
the CW mode, which in turn should corre¬ 
spond to the proper receiver offset for trans¬ 
mitter zero beat. In most modern gear this is 
about 750 Hz. 

Bandwidth is a more complicated problem. 
Narrow band widths, short of the point where 
excessive ringing is produced, can minimize 
QRM but can also present a number of prob¬ 
lems. Since the bandwidth required by a CW 
signal is related to keying speed, a very tight 
filter system will impose limits on the upper 
end of your received speed range. Very nar¬ 
row filters also can make receiver tuning very 



Photo A . The author's HF station, the mighty 
A rgonaut 5J5 QRP transceiver and the Radio 
Shack Color Computer. The CW interface is 
perched on top of the A rgonaut. For the bene¬ 
fit of those who think that QRP is just for 
playing games, / resolved to work all states 
during the new year, even though I have time 
to get on only a few hours a week. That little 
Argonaut is my only HF rig, but you could 
never tell by looking at the log! 


critical and can be tedious if either the receiv¬ 
er or transmitter has a small amount of drift. 

A bandwidth of approximately 150 Hz is a 
reasonable compromise, permitting keying in 
excess of 50 wpm, a very significant selectiv¬ 
ity increase (yet not being overly fussy in 
terms of tuning and stability). The Q of a 
single filter stage of the type illustrated in 
Fig. 2 is not outstanding, but several stages 
can be cascaded to develop the desired aggre¬ 
gate filter response. 

Gain in an active filter stage can be almost 
anything desired, but caution must be exer¬ 
cised so that excessive gain does not cause an 
overload of any detectors in the system. A 
target gain of 1 was chosen since plenty of 
signal is normally available from the receiver 
audio system. 

The value for C is somewhat arbitrary, and 
for audio work either 0.1 or 0.01 uF is usual¬ 
ly chosen for convenience. Since the center 
frequency is fairly low, let’s use 0.1 uF for 
starters. If the filter parameters are plugged 
into the design equations of Fig. 2, we get the 
following: 


Center Frequency 

Bandwidth 

Gain 

Rl (input) 

R2 (shunt) 

R3 (feedback) 


750 Hz 
150 Hz 
1 

10,610 Ohms 
216 Ohms 
21,220 Ohms 


These are not exactly standard values, and 
rather than use multiple resistors in series/ 
parallel to achieve precisely these values, you 
can rearrange the equations of Fig, 2 to see 
the effect on performance of substituting the 
nearest standard 5% resistor values: 


Rl 

R2 

R3 

Center Frequency 

Bandwidth 

Gain 


10,000 Ohms 
220 Ohms 
20,000 Ohms 
767 Hz 
159 Hz 
1 
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Since our original parameters were seat-of- 
the-pants figures to begin with, the actual 
performance to be expected when standard 
values are used is quite acceptable. 

The filter section of the actual interface 
(Fig. 1) consists of three identical stages 
(U1A“U1Q using these resistor values. The 
only departure from the general circuit in 
Fig. 2 concerns the biasing of each stage. For 
convenience, we want to use a single-ended 
power supply, so I biased the + input of each 
stage to +6 V with a voltage divider to ensure 
distortion-free ac amplification. This is an- 



Fig, 3. Measured frequency response of the 
three-stage active filter used in the interface. 
The filter characteristics were determined us¬ 
ing a commercial function generator as the 
signal source with an oscilloscope to mea¬ 
sure the filter output voltage. The center fre¬ 
quency with the resistors used should have 
been approximately 770 Hz and the design 
bandwidth was 150 Hz. The measured center 
frequency was 812 Hz and the actual filter 
bandwidth at the-3-dB points was 220 Hz> 
This performance is entirely acceptable when 
standard resistor and capacitor values are 
used. The graph plots the data. 
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other reason for limiting the gain of the filter 
stages, since we have only ±6 V of headroom 
for output voltage swing. 

The actual frequency response of the three- 
stage filter is plotted in Fig. 3. The final stage 
of the quad op-amp package (UID) is wired 
as a non-inverting ac amplifier that simply 
provides a variable gain block via the front- 
panel gain control. This provides consider¬ 
able flexibility in the receiver audio gain set¬ 
ting, and rarely requires readjustment if your 
receiver has reasonable age characteristics. 


of Q5, and connect the transmitter-key con¬ 
tacts to the reed-relay contacts. 

If your software routine produces TTL log¬ 
ic shifts at a port during transmit, you can 
interface to the keying circuit very easily. If a 
TTL low is produced during key-down inter¬ 
vals, connect the port to the base of Q4 and 
eliminate the Ik resistor at this point. If the 
routine uses a TTL high for key-down, then 
omit Q4 and associated resistors and drive 
Q5 with the output of the port dedicated to 
keying. 


Tuning Indicator 

Since we are using a sharp audio filter, a 
tuning indicator will ensure that your equip¬ 
ment is tuned precisely to the center of the 
filter bandpass and that it is properly tuned 
for zero beat. The popular NE567 tone de¬ 
coder (U3) handles this Job. This IC is driven 
at pin 3 by a sample of the filter output and is 
set to 750 Hz by the tune control. When a 
750-Hz tone is present, indicating that the 
received signal has been properly tuned, pin S 
of U3 will pull low, lighting the tune LED on 
the front panel. 

Keying Detector 

The output of the filter also drives the key¬ 
ing detector, which consists of Ql, Q2, U4, 
and Q3. With sufficient drive from the filter 
network (dependent on the setting of the de¬ 
tector gain pot), Ql will be turned on by 
audio signal peaks, thus causing its collector 
to pull low. The low at QLs collector triggers 
a missing pulse detector composed of Q2 and 
U4. Timeout for U4 is adjusted so that the 
output of U4 (pin 3) will remain high when 
Q2 is triggered and will not transition low 
until several cycles of 750-Hz audio have 
passed. The output of U4 will thus follow the 
input keying, but it will not respond to the 
beat-note ac waveform. 

Essentially, the missing pulse network can 
be considered a digital detector that elimi¬ 
nates the need for software filtering of the 
signal waveform. The high from U4 drives 
Q3, which causes the signal LED to be on 
whenever a detected waveform is present. If 
your software routine requires a TTL high to 
indicate keying, the connection should be 
made to point H. Alternatively, software that 
requires a low for beat-note recognition will 
require a connection to point L. 

Keying Control 

As noted earlier, most CW software keys 
the cassette control relay in transmit. A two- 
transistor keying-control circuit consisting of 
Q4 and Q5 is used to provide a universal 
interface between the cassette relay and the 
transmitter keying circuit. The relay contacts 
are normally connected between point K and 
ground. (^ is normally biased on, causing 
the collector of Q5 to remain high. If the 
cassette relay closes, however, Q4 goes off 
and causes the collector of Q5 to pull low. 

The transmitter keying circuit can be con¬ 
nected to point T if a solid-state keying circuit 
is used in the transmitter. If you are directly 
keying a tube-type transmitter, you may wish 
to use a reed relay and diode in the collector 


‘Power Supply 

For the prototype, the required 12 V was 
obtained from the transceiver power supply. 
If this is not convenient, a separate 12-V 
supply can be included. The -f5-V circuits 
are powered from the 12-V bus by means of 
an IC regulator (U2). Note that liberal by¬ 
passing has been incorporated throughout, 
including a 1-uF tantalum at the Vcc bus to 
each IC. This bypassing was found to be 
essential for stable operation. 

Construction 

The basic circuit can be wired with perf- 
board or one of the many prototyping boards 
that are available. Lead lengths around the 
filter stages and amplifier in U1 should be 
kept as short as possible. Layout around the 
other devices is noncritical. 

As shown in Photo A, the prototype was 
housed in one of those readily available plas¬ 
tic instrument enclosures. I find that these are 
a pain to use: You must run ground leads 
everywhere since the case and panels are 
plastic, and the case itself doesn’t provide any 
shielding. The cases do look good, however, 
and no trouble was encountered with this 
circuit application. Minimal front-panel con¬ 
trols include the gain control and the tune and 
signal LED indicators. No on/off switch or 
power indicator was included since the proto¬ 
type was powered from the transceiver and is 
on whenever the transceiver is powered up. 

The complexity of the rear apron will de¬ 
pend on the interfacing requirements for your 
hardware/software package. The interfacing 
for the Color Computer using the Chuck pro¬ 
gram involves a 5-pin DIN connector socket 
for the cable from the computer cassette port 
and a 4-pin DIN plug for the RS-232 port. 
Standard off-the-shelf cables from Radio 
Shack are used to interconnect the computer 
and interface unit. Your own system interface 
will govern the type of connectors needed for 
computer hookup. 

In addition to the computer connectors, 
you will need a phono jack for the receiver 
audio line, another for the i-12 V, and a third 
for the connection to the keyed line of the 
transmitter. Standard shielded audio cables 
with phone plugs can be used for the intercon¬ 
nections between the interface and the rig. If 
you are going to tap into the receiver audio at 
the headphones jack, you will need a 1/4" 
phone plug at the transceiver/receiver end of 
the cable. 

The headphones jack on most rigs is wired 
to silence the speaker when a phone plug is 
inserted. You can rewire the plug to defeat 





this function, install a small speaker in the 
interface, or install an additional audio jack in 
parallel with the audio input and connect an 
external speaker to this jack. Since I rarely 
use phones, 1 opted to rewire the rig, but one 
of the latter two options is better if you use 
phones and want to retain the speaker blank¬ 
ing when earphones are employed. 

Checkout 

Tuning of the interface will require some 
means of measuring ac voltage. A scope is 
ideal, but an ac voltmeter that will let you 
measure signals of a few volts accurately 
will do. An analog meter (heaven forbid!) 
is preferable to a digital meter in this 
application. 

Connect the scope or meter to the output of 
UID through a small coupling capacitor (0.1 
uF will do). Set the receiver audio gain for 
normal speaker level and tune across the sig¬ 
nal from a crystal calibrator or some other 
stable source. A clean birdie will do the job if 
it is reasonably strong. Choose a dead band 
for this procedure, as we don’t want tuning to 
be confounded by other signals. 

Set the interface gain control to mid-range 
and carefully tune the receiver for maximum 
signal indication on the scope or meter. Now, 
adjust the tune control of the NE567 tone 
decoder until the tune LED lights. Reduce the 
interface gain and readjust the tune control as 
indicated above. Our goal is to adjust the tune 
control so that the tune LED will operate with 
the lowest possible signal level. 

Return the gain control to mid-range and 
adjust the detector gain pot until the signal 
LED comes on. If this control is properly 
adjusted, the signal indicator will start to light 
just prior to the tune indicator as you careful¬ 
ly tune across the signal source. If the signal 
response is much broader than the tune re¬ 
sponse. reduce the detector gain. If it is nar¬ 
rower, increase the detector gain slightly. 
Making the signal response slightly broader 
than the tune response will let you hold the 
signal for a bit if the other station (or your 
receiver) is drifting slightly. The tune indica¬ 
tor, failing to respond to the signal, will alert 
you to the need for slight retuning. 

Grounding point K (or applying the appro¬ 
priate logic signal in the case of software 
that keys from an I/O port) should key the 
transmitter. 

Operation 

If you load and run your software at this 
point, you should be in business. Simply tune 
across the signal of interest until the tune 
indicator is solidly flashing in response to the 
keying. Both the tune and signal indicators 
.should be merrily flashing away at this point, 
and received CW should be appearing on 
your video monitor. If you switch to the 
transmit routine, you should be keying the 
transmitter from the keyboard. 

QRM will usually be rejected by the inter¬ 
face if it is more than 100-150 Hz away from 
the desired signal. Very strong QRM might, 
however, capture your receiver age and 
cause the desired signal to drop down to the 
point where the tune and/or signal indica- 
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tors become erratic. This is usually a problem 
only when the desired signal is quite weak 
relative to the QRM. Unless the offending 
signal is very close to the frequency, you 
can usually increase the gain to the point 
where the desired signal is readable without 
interference. 

Noise effects come in two varieties. On the 
higher frequencies, the noise is usually quite 
consistent in level and will cause little diffi¬ 
culty as long as the signal-to-noise ratio is 
reasonable. Static crashes are another matter, 
as they can have a high but short-term ampli¬ 
tude. I generally try to adjust the receiver rf 
gain and the interface gain so that the signal 
indicator ignores all but the worst bursts, 
providing pretty clean copy if the desired 
signal level is reasonable. You will have to 
face the fact that no interface or software 
routine will give solid copy with a QRP or 
weak DX signal on 40 and 80 when there is 
heavy QRN. 

The interface will provide solid copy in 
excess of 50 wpm, which is right in line with 
the bandwidth of the signal filters. Accurate 
assessment of the speed performance of your 
software is best determined using the W1 AW 
code practice runs: WlAW usually puts in 
a strong signal and the code is machine¬ 
generated. 

It will not take you long to realize that, with 
the exception of some really good CW opera¬ 
tors, the best copy comes from operators us¬ 
ing keyboards. When sending at high speed, 
most ops using a keyer or hand key will begin 
to get erratic with their spacing and character 
formation. It is disconcerting to tune across a 
high-speed CW signal and read: 

T5E X YL HAW T5I NE W RSG 

when a keyboard would have delivered the 
more legible: 

THE XYL SAW THE NEW RIG 

All in all, I think you will find the interface 
circuit highly satisfactory for most operating 
situations. It also will provide the basis for 
some simple circuit experimentation if you 
want to design that elusive perfect interface. 

Machine-generated CW has the benefit of 
sounding good regardless of your manual 
keying skills, but you must type reasonably 
accurately. Machine-read CW is fun and pro¬ 
vides visitors to the shack with a means to 
follow your contacts. I think my wife now 
believes that CW operators are real people! 
Just remember not to get in over your head in 
terms of operating speed. You will always 
run into situations where the machine copy 
will drop out and you will have to carry the 
mail with your own built-in CW processor! 1 
get a kick out of being able to hang in there 
when the machine has to quit. If you lose, or 
worse yet, fail to acquire that skill, your 
computer may be a CW operator, but you 
are not! 

So warm up the soldering iron and get the 
computer on the air. If you operate QRP as I 
do, you will have the distinction of operating 
a station where the keyer consumes more 
power than the rig! It may not seem sensible, 
but it is a lot of fun!B 
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Guy Slaughter K9AZG 
75S W. Elizabeth Drive 
Crown Point IN 46307 


You, Too, Can Be An SOB 

K9AZG thinks that hams should be heard but not seen—put 
your left hand on f/?eCallbook and repeat after me ... 


A s president and organizer of a new fra¬ 
ternity aimed at recapturing the tradi¬ 
tional policies of hamming, I invite those few 
remaining radio amateurs who shun personal 
contact with other hams to join an interna¬ 
tional net known as the “Solitary Operators’ 
Brotherhood.” 

We are not to be confused, however, with 
chronic QRMers sometimes referred to by 
our initials. When you hear an irate operator 
saying, “Sorry, Charlie, I missed yourQTH 
on account of them SOBs was tunin’ up on 
you again,” the chances are he is not refer¬ 
ring to one of us. 

We legitimate SOBs, whether or not we use 
dummy loads, have banded together to pre¬ 
serve and perhaps rebuild what has become a 
dying subculture among amateurs. We offer 
an alternative to hamfests and club meetings 
and picnics and eyeball get-togethers of all 
kinds, because we share one fierce convic¬ 
tion: We believe in communicating with our 
fellow hams, but not in mingling with the 
buggers. 

Hamming is for chatting from a distance, 
we think. It is for exchanging thoughts, ideas, 
information—even for sharing emotions— 
with strangers out there in Radio Land 
whom we cannot see and by whom we cannot 
be seen. 

Because they are invisible to us, we per¬ 
ceive those we contact as perfect creatures, 
handsome, wholesome, witty, wise, 
paragons of beauty, knowledge, and virtue. 
And because we are invisible to them, we can 
assume their perceptions of us are equally 
inaccurate. 

This pleasant state of affairs exists, of 
course, only for as long as we avoid physical 
contact with each other. It instantly evapo¬ 
rates if and when we visit each others’ shacks 
or eyeball each other at club meetings, ham¬ 
fests, banquets, flea markets, or any of the 
myriad of similar illusion-destroying social 
events at which non-SOBs congregate. For 
who can deny that to meet a fellow ham—any 
fellow ham, every fellow ham, however de¬ 
lightful his/her voice, whatever the perfec¬ 
tion of his/her on-the-air manners—is to be 
disillusioned, to discover that he/she is, like 
the rest of us, a scruffy mortal with a runny 
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nose, rumpled clothes, and scratches on his/ 
her gear. 

Despite this obvious truth, the tendency 
among most radio amateurs today is to social¬ 
ize, to congregate, to mingle. And that is fine 
for those who so enjoy the emotional rein¬ 
forcement of flocking together with birds of 
like feather—they don’t mind the disillusion¬ 
ment it inevitably brings. 

But the Solitary Operators’ Brotherhood 
was organized for those of us who think it 
more appropriate to emulate the pioneers of 
our hobby. Those giants of spark and coherer 
or cat-whisker days sat alone in attic and 
basement, history tells us, tinkering up QSOs 


“We believe in 
communicating with 
our fellow hams, but 
not in mingling with 
the buggers. ” 


with other weirdos in other garrets and other 
cellars, blocks and even miles away. That 
was the golden age, as we SOBs see it, the era 
of hermit hams, of non-gregarious gad- 
geteers, of antisocial pseudo-scientists who 
loved their Leyden jars and revered their var- 
iocouplers, but hated interruptions and de¬ 
spised company. 

Today, we of the Solitary Operators’ 
Brotherhood have readopted that ethic. We 
contend that, while other hams have interests 
akin to ours, all hams are strange by defini¬ 
tion, some even stranger than we. We feel 
very strongly, therefore, that hams should 
never congregate in groups larger than one, 
lest the enormity of our cumulative strange¬ 
ness become apparent to others or, worse, 
obvious to ourselves. 

The SOB constitution, therefore, requires 
members to avoid face-to-face meetings with 
other amateurs. This is our only caveat, 
though SSTV and FSTV operators are obvi¬ 
ously ineligible. There are no initiation fees. 


no dues, and above all, no meetings to attend. 
In fact , if any SOB goes to any kind of ama¬ 
teur social affair anywhere, he is subject to 
instant expulsion. And so compliant with this 
rule are we that none of us ever has been 
expelled. “Once an SOB, always an SOB” is 
our motto. 

So how do you join? 

Membership is by over-the-air invitation 
only. Any amateur holding any class of li¬ 
cense anywhere in the world is welcomed 
(SSTV and FSTV ops aside) so long as he 
swears on the memories of Hertz, Steinmetz, 
Phelps, and The Old Man himself to abide by 
the no-meetings rule. 

(Phelps, Herman W., ex-lXGZ, for the 
benefit of those who may not be thoroughly 
schooled in early amateur lore, was the first 
licensed ham operator to fracture his skull on 
an attic rafter while jerking his lip away from 
an rf arc drawn off a carbon microphone 
loop-modulating a self-excited 210 on or near 
160 meters.) 

To join, find a member to sponsor you, 
vow to avoid personal meetings with other 
hams (unless you have some in your immedi¬ 
ate family; the rules allow limited contact 
with licensed kin). If he agrees to be your 
SOB-father, you are in. 

So how do you find us? 

Just start asking each of your contacts 
hereafter—on phone, CW, or RTTY and 
on whatever band—if he is an SOB. Non¬ 
members usually will deny it. Now and 
then you may even run across a guy who’ll 
mutter nasty comments about you and break 
off the QSO. But sooner or later you will 
run across a real member of the Solitary Op¬ 
erators’ Brotherhood eager to make you one 
as well. 

“Welcome aboard, you SOB,” he’ll tell 
you. “Now you are one of us.” 

And then you will know you have become 
a real SOB, pledged to carry on the almost- 
forgotten tradition of the old-timers who 
labored alone to contrive their magical vis¬ 
its with others out there, unseen, unmet, un¬ 
recognized for what they were and what 
we are today—scruffy humans with runny 
noses, rumpled clothes, and scratches on 
our gear. ■ 



Paul A/. Danzer NIll 
2 Dawn Road 
Norwalk CT 06851 


Tap, Tap, Tap, Clunk 

Splice an ASR-33 to your VIC-20 for RTTY hard copy— 
you won't believe how much paper you 'll need! 

Number 7 on yow Fc«clbaci( 


T here are very few true bargains in 
the ham world these days, but certain¬ 
ly the VIC-20 is one of them. You can 
get the computer inexpensively, and by 
adding a small commercial software package 
you can quickly be on the air with all speeds 
of RTTY and ASCII. An additional bargain 
is a used ASR-33 (or similar ASCII 
keyboard/printer combination), which has 
an expected life that probably exceeds 
your own. 

As a long-time ham and bargain hunter, I 
couldn’t resist either of these two units. The 
VIC-20, combined with a general-coverage 
receiver, allowed me to read the news-ser¬ 
vice transmissions from agencies all over the 
world. After a few weeks of this, it was time 
to attach my other toy, the ASR-33, and get 
hard copy. 

The only problem was that the two would 
not work together. The VIC-20, equipped 
with commercial ham software, provides a 
parallel output at the user port, and the ASR- 
33 is a serial machine. While the VIC-20 has 
a serial output port, the software drives only 
the parallel port. 


‘'Somewhere in the 
depths of Teletype 
Corporation there is a 
document that tells 
how the standard 
modules making up 
ypur machine 
were wired. ” 


Block Diagram 

The solution was to run down to Radio 
Shack and pick up a little beast called a uni¬ 
versal asynchronous receiver/transmitter 
(UART), which is specifically designed to 
convert parallel ASCII to serial or serial to 
parallel. It is contained in a 40-pin package 
and runs from a single 5-volt power supply. 

The block diagram 
in Fig. 1 shows the 
UART as IC2, with 
eight parallel data 
bits and a data strobe 
coming from the 


VIC-20, IC1 is a 555 set up as a clock oscilla¬ 
tor with a frequency of 16 times the baud rate 
of the serial output. Since the ASR-33 is a 
llO-baud machine, the clock was set to 
1760 Hz. 

You could question if IC4 is needed at all. 
It is a 7400 chip wired to put two gates in 
series as a non-inverting buffer amplifier. 
While I don’t doubt that the UART could 
drive a few feet of wire to the ASR-33 without 
buffering, I would rather blow up an 89c 
microcircuit such as the 7400 than the $6 
UART if the lead shorted to some unlikely 
place. 

The remaining microcircuit, IC3, is anoth¬ 
er 555 used as a one-shot attempt to fool the 
VIC-20 and tell it that the UART is ready for 
more data. Why I had to do this rather than 
use the real acknowledge pulse is explained 
toward the end of this article. 

Circuit and Layout 

Fig. 2 is a combination circuit diagram and 
layout. The four microcircuits are shown in a 
line mounted on a Radio Shack Experi¬ 
menters PC Board. The horizontal lines la¬ 
beled “bus X” and “bus Y“ correspond to 
the bus layout on the board. The top bus is 
connected to +5 volts from the VIC and the 
bottom one to ground. 

A two-foot length of ribbon cable is used to 
connect the computer to this board. The rib- 
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Fig. L Block diagram. 


Parts Ust 


1C1,1C3 —555 
1C2—AY-3-1015D 
1C4 — 7400 


R4 —470k, V* Watt 
Cl — 10 pF, 50 volt 
C2 —.01 mF, 50 volt 
R1 — 50k pot C3 — .01 pF, 50 volt 

R2 — 33k, V4 Watt C4 — .05 pF, 50 volt 

R3 — 20k, Va Watt C5 — .01 pF, 50 volt 

1C sockets, 40-pln, 14-pln, and two S^Jln, PC board (Radio Shack 
276-170), connector (RS 276-1551), and ribbon cable (RS 
278-7755. 
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Fig. 3. Rear-view connector to VJC-20 user I/O port. 


bon cable passes over the pan of the board 
outlined at the top of the layout, and a small 
piece of plastic corresponding to the outline is 
screwed to the board to hold the ribbon cable 
in place. 

R1 is used to set the clock frequency to 
1760 Hz. I would suggest looking for a mul¬ 
ti-turn pot, although the setting is not all 
that critical. R2 is a fixed resistor and offers 
no problems. C2, which is the third part 
of the frequency-setting circuit, should be 
a polystyrene cap (Radio Shack 272- 
110) rather than one of the usual disc-ce¬ 
ramic units. 

Assuming no other problems, you can just 
build up the unit, connect it, and adjust R1 
until the ASR-33 starts to print real words 
rather than garbage. However, the easiest 
way to set the frequency is by connecting a 
frequency counter bewteen pin 3 and ground 
and adjusting R1 for a reading of 1760. 

Input and Output Connections 

A rear view of the needed 24-pin connector 
is shown in Fig, 3. Yes, needed but not 
found. Not to worry, however; good old Ra¬ 
dio Shack to the rescue. They offer a 44-pin 
connector (number 276-1551). With your 
trusty hacksaw, cut off a section containing 
24 pins (two rows of 12) and you have it 
made. Just be careful to line up the uncut end 
of the connector with the VIC connector at 
the back of the VIC-20 so all pins will meet. I 
would also suggest connecting and discon¬ 
necting the circuit only when the power is off. 

Connections to the ASR-33 

I happen to own an old ASR-33, but all of 
the following comments apply to any of the 
32, 33, and other series that have a printer 
function. Each of these machines is wired 
differently for each customer and, pre¬ 


Fig. 2. Schematic and layout. 

sumably, some¬ 
where in the depths 
of Teletype Corpo¬ 
ration there is a doc¬ 
ument that tells how 
the standard mod¬ 
ules making up your 
machine were wired, 

I took mine apart 
and, of course, 
couldn’t figure it 
out. However, I did manage to find the power 
supply, which is wired in series with the 
printer. 1 broke one of the leads, inserted an 
electro-optical coupler (watch the polarity), 
and drove the input with a 5-volt signal 
through a 330-Ohm resistor. It worked for 
me and probably will work for you. 

Incidentally, by increasing the resistor to 
account for the higher voltage in a standard 
serial RS-232 line, I hooked the printer to my 
Apple and now have a backup printer. 

If You Have Problems 

The only tricky part of the circuit is the 
READY or ACKNOWLEDGE pulse, which 
must be fed back to the VIC to tell it that the 
UART is ready to receive the next character. 
The UART has an output just for this pur¬ 
pose; it’s called Transmitter Buffer Empty 
(TBMT). Unfortunately, this signal occurs 
one or two clock pulses after the VIC sends 
the data-ready pulse, or a maximum of 
around one millisecond. 

The commercial software is set up to look 
for a one-to-zero (+5 to ground) transition as 
the ready signal, but the software is relatively 
slow and the TBMT occurs before the soft¬ 
ware is looking for it. Therefore, IC4 is set as 
a one-shot attempt to produce a one-to-zero 
transition 10 to 20 milliseconds after the data 
strobe, when the software is looking for it. 


The trick works for all Baudot speeds and for 
ASCII up to 110 baud. 

It is possible that your software was written 
to look for a positive level as the ready signal, 
in which case the one-shot technique will still 
work. However, if it is perversely written to 
look for a zero or ground signal, there are two 
spare inverters left on IC4. Just connect the 
output of IC3 (pin 3) to pin 1 of IC4 and take 
the zero output on pin 3 of IC4. 

If you are really a purist or one of those 
people who like to get rid of chips, ICl and 
IC3 can be combined into a dual unit sold as 
the 556. 

Other serial printers can use this circuit. 
The ASR-33 and similar machines are set for 
one start pulse, two stop pulses, no parity, 
and eight data bits. If you have a machine that 
requires some other combination, pins 35 
through 39 of the UART allow alternatives. 
Pin 34, the control strobe, is hard-wired to 
+5 to allow these selections. 

Now my VIC provides hard copy. In addi¬ 
tion to ham QSOs, I can tune in AP from 
London or the XINHUA news agency from 
Beijing, China, and read the printed copy. 
You know, it just dawned on me that I can get 
the same thing for 25c. It’s called a newspa¬ 
per. And it has comics, too. Hmmm, does 
anyone have information on commercial 
FAX converters?® 

73 Amateur Radio • February, 1987 47 




SiDunnK5JRN 

928 W. University, Suite 610 

Denton TX 76201 


KOKO—The Kids’ Own 
Kode Oscillator 


Watch those little eyes light up 
when your children "'play ham radio!" 

Nmnbera on ^our Feettba^ card 


O ne night recently, as I concluded a short 
contact on CW, I felt tuggings at the 
sleeve of my keying arm. At my side stood a 
delegation of two: Sammy, age 8, and Shelly, 
age 9. 

“Daddy,” they announced in ragged 
unison, “we want to learn Morse code.” 

Pleased, I sat them right down and taught 
them the letters “E,” “T,” “I,” and 
“M”—in minutes, they could copy the word 
“time.” Young minds do learn quickly. 

But the sidetone of a Kenwood TS-520S is 
an expensive code practice oscillator. And 
the kids certainly could not (and better not!) 
lug my transceiver off to their rooms to prac¬ 
tice. They needed their own code oscillator. 
So KOKO (the Kids’ Own Kode Oscillator) 
was born. 

This circuit was designed, built, and tested 
in less than two hours. At times, the kids 
watched the wiring, and I tried to explain 
what some of the parts do. But mostly, they 
just coughed dramatically, pinched their little 
noses, waved their hands, and complained: 
“Daddy, solder stinks!” 

They’ll learn. They’ll learn. 

A Simple Circuit 

The Kids’ Own Kode Oscillator is a very 
simple circuit. You can tailor it to fit the parts 



Fig. 1. You can show your kids KOKO ’s parts 
and how they *re drawn on the schematic. 
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you have on hand. You also can use it with a 
small speaker instead of earphones. 

If you enjoy being fancy, you can drill and 
etch a printed circuit board. Or you can use a 
piece of perfboard and point-to-point wiring. 
Mr. (Lazy) Wizard here chose one of Radio 
Shack’s pre-etched and pre-drilled single IC 
boards (part number 276-024). KOKO’s 
parts take up only a third of the available 
space on that board, so plenty of room is left 
over for refinements or outsized components 
from the junk box. 

The 555 timer and eight-pin socket are 
mounted on the un-coppered side of the 
board. The rest of the circuit’s components 
are soldered to the copper pads. The board 
and 9-volt transistor radio battery all fit nice¬ 
ly inside a small minibox or plastic enclosure. 

When keyed, the oscillator dmws about 8 
or 9 milliamperes from its 9-volt battery. 


With proper care, KOKO’s battery will out¬ 
last the batteries in most motorized toys. 

Setting the Tone 

Potentiometer R3 varies the pitch of the 
audio-frequency oscillation. For greater 
economy, R3 can be replaced by a standard- 
value fixed resistor, such as 68k or 47k. The 
only disadvantage is that to change the pitch 
to a higher or lower frequency, you have to 
unsolder the resistor at R3 and replace it with 
another value. 

If a standard-value resistor doesn’t quite 
give you the desired audio frequency, you 
can wire one or more lower-value resistors in 
series with it or string several resistors to¬ 
gether until you get the pitch you prefer. 

Another way to change the frequency of the 
oscillator’s tone is to use higher or lower 
values of capacitance at C3. Or try shunting 



Parts Ust 

Resistors 

R1 

1 k-Ohm, 1/4-Watt or 1/2-Watt (see text) 

R2 

2.7k-Ohm, 1/4-Watt or 1/2-Watt 

R3 

Capacitors 

lOOk-Ohm potentiometer (see text) 

Cl 

.1 -uF disc ceramic or similar 

C2 

10-uF, 25-WV electrolytic 

C3 

.01-uF disc ceramic or similar (see text) 

Miscellaneous 

U1 

555 timer (Radio Shack 276-1723) 

J1,J2 

Two-conductor phone jacks 

SI 

Single-pole, single-throw switch (slide or toggle) 

Telegraph key 

Low-impedance (8- or 16-Ohm) earphones or speaker 

Phone plugs to match J1 and J2 

9-volt transistor radio battery 

Battery connector 

Metal or plastic enclosure 

Printed circuit board (Radio Shack 276-024) or small piece of perfboard 

8-pin IC socket (optional) 







^^converTer 


8001 


The Super Converter 8001 Features: 

-• Listening to 810-912 MHz Band on a UHF, 
Scanner and j or Other Monitor Receivers 
-• Easy Connections to Your Receiver 
-• 9 Volts Battery Operation Power Source 
and Power On Indicator by LED Display 
-• External Power Jack Size: 79(W) x 30(H) x ioo(D) mm 

Warranty 

-♦ 180 Days From Date of Purchase 

Unit Cost 

-• $59.94 plus $4.00 Shipping and Handling Charge 


EASY USTENING 

' FOR 810 TO 912 MHz BAND 
SUPER CONVERTER 8001 

' FOR YOUR UHF SCANNING 
RECEIVER AND OTHERS 

A super-converter 8001 has been certified by 
FCC part 15 regulation. 

HOW TO ORDER ^ 


I City:-State:_ 

j Zip:_ Phone ( ) ___ 

I Make Check or Money Order payable to 
GRE AMERICA, INC. 

• Mail to: GRE AMERICA, INC. 

I 425 Harbor Blvd.. Belmont. CA 94002 

Unit Cost (o $59.94 x_ 

> Oty Total 

j CA. Residents Add 6.5% Tax __ 

Shipping & Handling (a $4.00/ 

I Unit X_ - __ 

, Oty. 

j PAfMENT METHOD TOTAL ► [. 1 

j n Check □ Money Order 

i; I Mastercard [ J Visa 

Card No_ 

Expiration Date__ 

j Signature___ . 

, PHONE ORDER: 80<F233-5973 

or 415-591 1400 


**Wh 0 n You Buy, Say 73” 


73 Amateur Radio • February, 1987 49 









I M. Gottlieb W6HDM 
931 Olive Street 
Menlo Paric CA 94025 


Cosmic QRN 

Are there messages in the noise? 


i n the event that neither ancient sage nor 
modern guru has enlightened us that one 
thing leads to another, let such words of wis¬ 
dom hereby come into being. 

The “one thing*’ commenced one evening 
while I was relentlessly rocking the channel- 
selector knob on my TV set. I was, of course, 
conducting the ever-going search for pro¬ 
gram material not too insulting to my intellect 
nor too shocking to my emotions. After hav¬ 
ing scanned the usual collection of pantyhose 
ads, get-rich-quick schemes, maximized dis¬ 
cord known as rock “music,” and scenarios 
of violence untempered by man’s experi¬ 
ments with civilization, I finally wound up on 
a UHF-channel midway between two rather 
anemic stations. 

There I sat, utterly transfixed with the 
dancing specks of snow on the TV screen. 
How long I endured in this posture I do not 
know. I must confess, however, that the ever- 
changing, yet ever-the-same display proved 
of greater interest than any of the program 
material ! had briefly appraised. Indeed, 
while I cannot prove that I had fallen into a 
hypnotic stupor, I recall only that the experi¬ 
ence was pleasant, serene, and downright 
compelling. 

Upon slowly recovering from this daze, I 
found myself aware of some rather strange 
aspects of the flurry of particles gyrating be¬ 
fore my eyes. Superimposed on the random 
display, I thought I observed symmetrical 
patterns and geometric shapes—some were 
formed of straight lines, but others resembled 
the curved outlines of flowers. And, inter¬ 
mixed with the black and white specs were 
transient flashes of red, blue, and green. 

Now, maybe this wouldn’t have astounded 
you, OM, but seeing such colored snow on a 
vintage vacuum-tube black-and-white TV set 
abruptly alerted my drowsy brain and started 
me on a wild thinking spree. My initial de¬ 
duction was that it must be possible to receive 
color programs on an ordinary black-and- 
white set. All I would have to do is identify 
the mechanism responsible for the “leak- 

50 73 Amateur Radio • February, 1987 


through” of color modulation and then opti¬ 
mize its effect. 

Alas, as you may have deduced, it was not 
to be! But even if I did not emerge as a newly 
made millionaire from a great technological 
breakthrough, all was not lost; the experience 
engendered other interesting ideas, which I 
would like to share with you. 

Noise = Nuisance? No 

Noise may be a nuisance, but it stimulates 
conjecture. 

I am by no means the first alleging to have 
seen something other than pure randomness 
in the noise coming out of the video channel. 
The eye is notorious for its ability to generate 
illusions. Phosgenes—the stars and other ge- 



Fig. 1, Seeking the needle in the haystack. 
Pointing at the right place in the sky and 
tuning to the right frequency pose a horren¬ 
dous burden on the probability of detecting an 
extraterrestrial. 


ometrics you “see” as the result of mechani¬ 
cal pressure on the eyelid—can be stimulated 
in various ways. And, when the brain gets 
into the act, you can all too easily perceive 
depth, movement, color, or objects that do 
not exist. 

Notwithstanding all this, it is both intrigu¬ 
ing and interesting to speculate on the possi¬ 
bility of intelligence or information being 
contained in a noise spectrum. If one didn’t 
know otherwise, the rat’s nest of wavy lines 
that comprise the oscilloscopic display of TV 
video modulation could be interpreted as 
electrical noise from a worn motor brush or 
from a defective fluorescent lamp. Hams 
have long been familiar with techniques for 
extracting weak signals from a background of 
noise, QRN, and interference. And we know 
that these techniques have been carried to 
sophisticated levels in radar, in sonar, in the 
reception of data from space vehicles, and in 
radio astronomy. 

During recent years, a whole new commu¬ 
nications technology has evolved around a 
more elegant concept than the mere extrac¬ 
tion of signals from noisy backgrounds. 
Known as spread-spectrum modulation, the 
new technique comes quite close to using 
noise itself as the carrier of information. We 
find ourselves reminded of the adage, “If life 
gives you lemons, make lemonade.” In a 
somewhat analogous manner, this discussion 
will speculate that nature (and maybe ex¬ 
traterrestrial intelligence) has already put 
noise spectra to good use! 

Noise = Nuisance? Yes 

Noise was put here to degrade communica- 
tions—or so it seems. 

Some illumination can be cast on our spec¬ 
ulation that intelligence may reside in noise 
by considering briefly the close link between 
noise and entropy (which tells us that ulti¬ 
mately all matter in the universe will attain 
the same average temperature). Both signify 
vanishing coherence and engulfing random¬ 
ness. Under such an eventuality, there will no 



longer be any evidence of logical arrange¬ 
ment, ordered sequence, or privileged posi¬ 
tion. Here, it is interesting to contemplate 
that the speed of light in empty vSpace is for¬ 
bidden to matter and limits both energy and 
communications. 

Electrical noise in its idealized form is 
known as * ‘white noise’ ’ and is composed of a 
purely random selection and sequence of fre¬ 
quencies and amplitudes. Although the rigor¬ 
ous definition of white noise requires an in¬ 
finite bandwidth, practical white noise is said 
to exist when a finite spectrum of the distur¬ 
bance exhibits equal energy per unit band¬ 
width. Thus, in an audio system, equal loud¬ 
ness would be perceived for, say, any 100-Hz 
band; such bands could be from 100 Hz to 
200 Hz, 600 Hz to 700 Hz, or 2,300 Hz to 
2,400 Hz, etc. On the other hand, so-called 
“pink noise” is characterized by equal ener¬ 
gy per octave. This means that the same ener¬ 
gy would be contained in the 100-200-Hz 
band as, say, in the 500-1,000-Hz band. 

There are many other types of noise spec¬ 
tra, but in communications work they all tend 
to have similar effects with regard to the 
transmission of intelligence. That is, they all 
sound like noise and are known for their 
abilities to drown out or otherwise degrade or 
destroy intelligibility. As far as our ears or 
eyes are concerned, noise replaces coherence 
and logical sequence with randomness. 

Considering the prevalence of noise sourc¬ 
es—terrestrial (man-made), galactic, ther¬ 
mal, and interfering stations^it almost seems 
that nature is against us in our pitiful efforts to 
squeeze narrowband modulation formats 
through a vast sea of noise energy. Inasmuch 
as noise will not go away, could we pos¬ 
sibly find another way of dealing with the 
problem? 

Yes and No Noises 

There are noises and then there are noises. 

Some of the noise in nature may one day be 
found to be something more than stray energy 
in quest of the most random format of distri¬ 
bution it can find. Physicists with the bold¬ 
ness and imagination needed to deviate from 
the views of establishment science have sug¬ 
gested that there may be a counterforce in 
nature in which systems tend to evolve 
randomness to patterns of more logical distri¬ 
bution, and from simplicity to complexity. 
Note that this goes contrary to entropy in 
which complexities break down and coher¬ 
ence degrades into a homogenized crazy 
quilt. 

Interestingly, in the domain of organic evo¬ 
lution, we apparently do see evidence of “re¬ 
versed entropy.” Are we not told that com¬ 
plex life forms descended from simpler 
forms? And surely there is greater logic in the 
brains and nervous systems of higher animals 
than of lower ones. Thus, in the countless 
billions of trials, experiments, extinctions, 
and mutations conducted by nature over bil¬ 
lions of years, there has been some kind of 
reasoned goal—a thread of coherence within 
an apparently blind randomness of purpose. 
In communication terms, we could say that 
there has been a signal buried in the noise! 



Fig. 2. Recovery of a signal from a back¬ 
ground of noise, (a) The commonly encoun¬ 
tered signal-plus-noise format, (b) The ex¬ 
tracted signal after processing by filtering, 
integration, or correlation techniques. 

The universe is alive with radiant energy 
involving frequencies in the radio, mi¬ 
crowave, optical. X-ray, and gamma-ray 
spectral regions. All told, these radiations 
assume the characteristics of a lot of mean¬ 
ingless wideband noise. Upon closer scruti¬ 
ny, it has been discovered that “every little 
photon has a meaning of its own”; more has 
been learned from spectroscopic interpreta¬ 
tion of such radiation than was ever even 
suspected previously. 

Not only can we infer the composition, 
temperature, dynamics, and history of distant 
worlds, but various hypotheses (even those 
bordering on fantasy) can be propounded that 
otherwise would be totally lacking in sup¬ 
port. But let us not forget that much of yester¬ 
day’s science fiction is today’s technological 
hardware. 

If you keep up with the literature on the 
subject, it certainly must appear that we are 
closer than ever before in our quest for the 
reception of radio signals from other worlds. 
Receivers are more sensitive than before and 
they generate much less noise. Antennas are 
larger, producing more gain, and they dis¬ 
criminate better against noise from terrestrial 
sources. And front-end selectivity has been 
enhanced to the extent that minimal galactic 
noise is admitted. 

The greatest advance has been in the strate¬ 
gy of the search program itself. Previously, a 
tiny sector of the sky was scanned in frequen¬ 
cy, and then the process was repeated for 
other small patches of the celestial sphere. 
This was, of course, both laborious and inef¬ 
ficient considering the size of the universe 
together with the extensive frequency range 
that could conceivably bear meaningful 
modulation. 

Sometimes simplifications were made in 
attempts both to decrease the searching task 
and to enhance the probability of success. 
One such technique involved the notion that 
extraterrestrials would be smart enough to 
transmit in the band bounded by the natural 
radiation of hydrogen (1420 MHz) and the 
hydroxyl ion, OH (1662 MHz). We suspect 
the predominent element in such searches 
was none other than the fickle nature of lady 
luck. She has yet to smile on our endeavors! 



Fig. 3. Comparison between conventional 
and spread-spectrum signals. The power den¬ 
sity of the spread-spectrum signal is very 
small compared to conventional modulation 
formats; indeed, the spread-spectrum signal 
may even be below the noise floor of the 
receiving system, (a) An ordinary signal in 
the rf spectrum. Here, the bandwidth may be 
about 3 kHz. (b) A spread-spectrum signal. 
Bandwidth could be a hundred thousand 
times wider than the bandwidth of the ordi¬ 
nary signal. 

Sophisticated computer programming can 
now automate the process. The computer can 
evaluate a signal that is peculiar by virtue of 
its coherent, logical, or non-random format. 
Of course, the hoped-for signal will have 
originated from a civilization not too many 
light-years distant so that an eventual two- 
way QSO will not entail much more than a 
human generation. 

But, tuning in a narrowband signal and 
excluding noise may have some holes in it. 
Inasmuch as noise is so much a part of the 
universe, why not suppose that those brainy 
extraterrestrials have devised methods of 
harmonizing with this fact of nature rather 
than fighting it? 

Broaden the Noise? 

Spread-spectrum modulation—putting 
* * broadband splatter ’ ’ to work. 

By hint and allusion, suggestions have been 
made that apparently random broadband 
noise can contain coherent information. 
Nowhere is this better demonstrated than in 
the now evolving technique of spread-spec¬ 
trum communications. 

Spread spectrum, as the term implies, is a 
broadbanded modulation format. However, 
it must not be thought of as merely involving 
a wider frequency range than more con¬ 
ventional mc^ulation spectra. If that were 
the case, all one would have to do would be 
to increase the deviation of an FM signal. 
But such a stratagem would fail to yield 
the unique features of the spread-spectrum 
technique. 

Not only is a spread-spectrum signal very 
much broader than you could readily produce 
with a high-deviation FM signal, but the fre¬ 
quencies in spread-spectrum transmission are 
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Tech Talk from ICOM 


ICOM_ 


The Excitement of 
Satellite Communications 


A n ever increasing number of 
radio amateurs are joining 
the excitement of Phase Ill- 
type satellite communications, and 
there are some good reasons. This 
new medium combines the com¬ 
munications range of the 20 and 80 
meter bands with the line of sight 
reliability of 2 meters in a completely 
perfected manner. It's equivalent to 
a totally new band, it's unaffected by 
sunspot variations, and a vast tech¬ 
nical background isn't necessary for 
enjoying the action. 

ICOM America stands ready to 
help you enjoy the fascinating new 
capabilities of OSCAR 10 and future 
amateur satellites, and it has a full 
line of equipment to back that state¬ 
ment. Its all mode 2 meter and 70 cm 
base transceivers bring the operating 
conveniences of low band units to 
the VHP and UHF amateur bands. 
They can be used for local FM opera¬ 
tions via repeaters or for SSB/CW 
communications via any Phase III 
OSCAR satellite. ThenewiC-1271all 
mode 23 cm transceiver is in a class of 
its own, providing mode L satellite 
uplink capability (mode L is 23 cm 
uplink, 70 cm downlink) and optional 
fast scan amateur TV operations 
using home video equipment. 

The overwhelming preference 
of mode B equipment (435MHz band 
transmit, 145MHz band receive), 
among OSCAR groups and users, is 
ICOM's IC-271H and IC-471H trans¬ 
ceivers. Why? Satellite relayed 
signals are somewhat weak in 
nature, and the IC-271H's low 


noise/high sensitivity receiver gives 
the highest possible performance for 
hearing everyone regardless of their 
uplink performance. The IC-271H's 
noise blanker also prevents pulse- 
type electrical interference from 
masking some highly desired DX 
signals, and its selectable AGC can 
follow fast fades associated with spin 
modulation. There are also 32 all 
mode memories which can be used 
for intermixed FM repeater and 
SSB/CW operations. When the 
IC-271H is equipped with the 
optional mast-mounted AG-25 
GaAsFET preamp, it becomes a 
satellite operator's dream come true. 

ICOM's IC-471A (25 watts out¬ 
put) or IC-47IH (75 watt output) 70 
cm transceivers boast an output 
signal that's recognized on the 
satellite by its crystal clear audio. 
Power output of either unit 
IC-471A/IC-471H is continuously 
front panel adjustable to adjust to 
daily signal variations. This sidesteps 
the taboo practice of overloading a 
satellite's on-board receiver. The 
IC-471A/IC-471H also includes 32 all¬ 
mode memories for the ultimate in 
operating flexibility. 

ICOM's IC-PS30 system DC 
power supply is an ideal single 
cabinet unit for simultaneously 
powering both satellite transceivers, 
or the IC-27IA and IC-471A can be 
equipped with an optional PS-25 
internal DC power supply for "stand 
alone" operation. A pair of small 16 
element antennas, one for 435MHz 
operation and one for 145MHz opera¬ 


tion, connect to their respective 
transceivers to complete the space- 
age setup. No complex interwirings 
are necessary in the previously 
described setup. 

Operating OSCAR lO's popular 
mode B is almost as easy as operating 
an HF band. The satellite's band 
centers are 435.100MHz uplink 
(receive from ground operators) and 
145-900MHZ downlink (transmit 
back to ground operators), with its 
band edges roughly 50KHz above 
and below those frequencies. 
Assuming both transceivers are 
tuned to band centers, ones own 
satellite-relayed signals can be re¬ 
ceived while transmitting and used 
for "tweaking" antenna positions 
and offset-tuning doppler shift. 
OSCAR lO's inverting passband is 
then tracked as follows: for each KHz 
the IC-271H's receK/er is tuned abON/e 
145.900MHz, the IC-471A/471H's 
transmitter should be tuned an equal 
number of KHz below 435.100MHz 
to "zero beat" others. The accurate 
readout of ICOM's digital displays 
even eliminate the need to "talk one¬ 
self onto frequency," 

If you're interested in joining 
today's most exciting era of amateur 
communications, OSCAR 10 and 
future Phase III satellites are the 
medium to use. If you appreciate top 
performance equipment for those 
activities, ICOM is the logical choice. 
It's simply the best, and it's backed by 
an uncompromised policy of top 
service. Isn't it time you enjoyed I 
these exciting pleasures? I 


ICOM America, Inc., 2380-JI6th Avenue NE, Bellevue. WA 98004 / 3)50 Premier Drive, Suite 126. Irving, TX 75063 
1777 Phoenix Parkway, Suite 20), Atlanta, GA 30349 / 307) - #5 Road Unit 9, Richmond, B.C. V6X 2TH Canada 

AH stated speciHcations are approximate and sUsJea to change vtHthout notice or obligation. All ICOM radios signiflcandy exceed FCC regulations limiting spi^ious emissions. TT706 


CODE FOR CONTROLLWG PSCUOONOlSE 
GENERATOR 30 THAT THE SIGNAL CAN 
BE SPREAD IN A PREDETERMINED WAY 
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Fig. 4. Simplified block diagram of the spread-spectrum communica¬ 
tions link. This "fiequency-hopping” system transmits and receives 
over a bandwidth that is many times that of the data. The actual 
spectral distribution of the signal is controlled by a predetermined code 
that must be the same Jbr both transmitter and receiver. 
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Fig. 5. Propagation time is presently an insurmountable problem. 
Ranging from minutes, hours, and days to years, generations, and 
millenia, the solution to this problem would require a true scientific 
breakthrough. 


unrelated to the modulating information. 
Rather, the spread-spectrum frequencies are 
generated in near-random fashion throughout 


7 T term suggests, the 
a predetermined code ^ ® • u j 

. frequency is hopped 

all over the spec¬ 
trum. The hopping is 
done according to a code and must be de- 
hopped in the receiver by means of the same 
code. Although spread-spectrum modulation 


perhaps one linked to some mathematical 
progression or some universal constant that 
scientists worth their salt could be expected 
to know, their galactic homeland notwith¬ 
standing. 

Lest this speculation seem altogether far¬ 
fetched, you can bet your boots that we and 


a wide, but prearranged frequency range. 
This is accomplished by the so-called pseudo¬ 
noise generator. 

The pseudo-noise generator causes a time 
and frequency distribution of the rf in such a 
way that a conventional receiver would deliv¬ 
er a hissing sound, which could easily be 
interpreted as just some more noise back¬ 
ground. Indeed, the hiss might even be sub¬ 
merged in the overall noise of the receiving 
system. This is because the power density of 
the spread-spectrum signal is extremely low, 
the total power being spread over such a 
wide band. 

In actuality, the time and frequency dis¬ 
tribution of the spread-spectrum signal is 
not a random occurrence. Rather, it rep¬ 
resents a predetermined code. This requires 
that the receiver know this code in order 
for the inverse operation, de-spreading, to 
be performed. Once de-spread, the signal 
can be demodulated by conventional means 
so that the original information can be re¬ 
covered. 

It follows that not only must the re¬ 
ceiver have the same code that produced the 
spread-spectrum format in the transmitter, 
but means must be provided so that the de¬ 
spreading operation in the receiver is syn¬ 
chronized to the spreading operation in the 
transmitter. Otherwise, there will be no re¬ 
sponse to the signal. A corollary of this is that 
this communications technique is inherently 
immune, or very nearly so, to interference 
from conventional signals, other spread- 
spectrum signals, intentional jamming, and 
other disturbances. 

There is more than one way to produce 
spread-spectrum modulation. A straightfor¬ 
ward approach is frequency hopping. As the 


may appear to be fearsomely complex, the 
use of VHSIC dedicated modules, proces¬ 
sors, charge-coupled devices, surface-wave 
acoustic devices, and other high-technology 
components renders this communications 
technique both practical and reliable. 

Narrow the Noise? 

Narrow band, high seleaivity, and low- 
noise amplification, but no cosmic signals! 

If an extraterrestrial were trying to alert or 
communicate with us, would a spread-spec- 


.. our search 
for messages in the 
electromagnetic noise 
from the cosmos may 
not be so foolhardy 
after all.” 


trum signal of some kind make sense? A 
knee-jerk answer would be no, for the rea¬ 
son that we do not have the de-spreading 
code necessary for the recovery of modu¬ 
lation. However, this need not be con¬ 
strued as an insurmountable obstacle by 
the extraterrestrial. For one thing, if it 
were suspected or even hoped that we have 
technological moxie, it would not be unrea¬ 
sonable for him to endow us with the capabili¬ 
ty of empirically or logically deriving the 
needed code. On his part, the extraterrestrial 
would have used a relatively simple code. 


our terrestrial adversary have made a mea¬ 
sure of progress in extracting data from each 
other's spread-spectrum communications. 
Also, consider the prospects of our present 
efforts in trying to detect a narrowband signal 
from an extraterrestrial. The probability of 
success may be quite close to zero because of 
rf pollution here on Earth. Also, we would 
still be faced with the problem of recognizing 
a modulated signal as such and then interpret¬ 
ing the logic contained in it. 

The prospects of our finding a narrowband 
signal in the vast sea of QRM and QRN is not 
too rosy, and the extraterrestrial may well be 
aware of it. It is not at all unreasonable to 
suspect that the extraterrestrial might elect to 
conduct his probes with a spread-spectrum 
signal. For then, his QRZ or CQ might be 
fished right out of the prevailing noise level 
by us earthlings, who would be spared the 
Herculean task of shifting through millions of 
discrete frequencies. 

Who knows? A broadband chunk of galac¬ 
tic noise may be coherent communications 
when properly processed. Most of us have 
been so thoroughly conditioned to the ongo¬ 
ing objective of reducing bandwidth that the 
concept of sending data by simulating the 
noise spectrum is, admittedly, a bit hard to 
swallow! 

Kick the Noise Around 

Manipulated noise from space—pro and 
con. 

In the spirit of fairness and objectivity, I 
feel compelled to play devil's advocate and 
argue against the idea that signals from other 
worlds might use spread-spectrum modula¬ 
tion formats—or something akin to it. To my 
mind, the strongest argument against this hy- 
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pothesis is that we could not be expected to 
know their pseudo-noise code. Therefore, 
their signals would appear to be just some 
more galactic noise. 

Also, let us not forget that such a space 
signal may not necessarily be targeted at this 
inconsequential planet of the solar system. 
Rather, we may be intercepting some leakage 
radiation from a private QSO between some 
neighbor galaxies. 

Having given the devil his due, let’s now 
reason out our prospects of recognizing 
meaningful modulation amidst a sea of ran¬ 
dom noise. Even though we might not know 
the full nature of the code, it is not altogether 
unlikely that our mathematicians and statisti¬ 
cians could differentiate between true back¬ 
ground noise and the somewhat more peri¬ 
odical and organized sequence of pulses com¬ 
prising the signal. Although we would not 
immediately know what was being said, there 
might be strong suggestive evidence that 


someone out there was, indeed, saying some¬ 
thing. 

Why not assume that the coding would 
somehow make use of universal constants 
such as pi and epsilon? Such an assump¬ 
tion surely is not unlike the present one 
that the extraterrestrial would select a 
narrowband carrier at or near the 21-cm 
wavelength of atomic hydrogen. Both as¬ 
sumptions would seem to be predicated 
upon the suspected evolutionary status of our 
intelligence. 

Admittedly, spread-spectrum or similar ul¬ 
tra-wideband modulation techniques would 
not solve the vexing problem of propagation 
time—two-way QSOs don’t seem too practi¬ 
cal. But one step at a time; the first order of 
the day is to find out if there is (or was) 
somebody out there! 

Noise by the Numbers 

Seeking messages in noisy numbers. 



MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


JUST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper clad board 

• Peel off film and etch 

convenient 8^^ x 11 size 
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add $ 1.00 postage NY Res. add sales tax 
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• PLATE THROUGH HOLES 
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• Easy assembly 

Exclusive U.S. Distributor; 


Total Electronic Concepts |TEC1 
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Introductory Price KIT: $49.95 
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Throughout the ages people have sought 
meaning in numbers. In particular, it has 
been felt that there was logic concealed 
in apparent randomness. Who hasn’t en¬ 
countered the entertainer or jokester at a 
party who purports to uncover some vital 
statistic about one from the appropriate 
Jumbling of telephone numbers, the month 
of birth, the number of siblings, and any 
number of unrelated (?) numerical data? 
Even after unraveling the underlying trick, 
it is only natural to speculate whether the 
numbers pertaining to various aspects of 
our lives do, indeed, relate to our identity, 
status, and fate. Even those of us with “scien¬ 
tific” minds are sometimes uncertain where 
the line of demarcation is between hogwash 
and objectivity. 

As an example of this, mathematicians con¬ 
tinue to seek significance in the apparently 
never-ending decimal sequence of pi—the re¬ 
lationship between the diameter and circum¬ 
ference of a circle. Although the modern 
computer can spit out pi to a million decimal 
places, there remains no hint that this “ex¬ 
act” ratio will ever prove to be anything but 
an infinite series. 

Yet, there appear to be clues that the pat¬ 
tern is something more than randomly occur¬ 
ring numbers. This is not, strictly speaking, 
mathematical. On the other hand, it is too 
fortuitous to be labeled coincidental. Nor is 
the “magical” allusion satisfying. It certain¬ 
ly seems that an apparent hodgepodge of dig¬ 
its is used by nature to harbor patterns, logic, 
and meaning. Assuming such to be the case, 
our search for messages in the electromagnet¬ 
ic noise from the cosmos may not be so fool¬ 
hardy after all. 

Concluding Thoughts 

The basic theme of this exercise of the 
imagination is that there may be logic and 
intelligence in what we blandly describe as 
noise, as randomness in the electromagnetic 
spectrum. Just as some scientists now think 
that energy may reside even in a “pure” 
vacuum, messages in the form of communi¬ 
cations and/or guidance could conceivably be 
contained in the cosmic radiation that perme¬ 
ates the universe. 

Such speculation relevantly relates to 
the whole gamut of mankind’s intellec¬ 
tual probings, including cosmology, the¬ 
ology, biology, chemistry, evolution, and 
communications. It also whets the think¬ 
ing of those dealing with science fiction, 
science fantasy, and future trends of tech¬ 
nology . 

Admittedly, the transition from extrap¬ 
olation to fantasy may have been crossed 
in some instances, but innovation, creativ¬ 
ity, and discovery stem as much from wild 
as from disciplined thought processes. In¬ 
deed, the difference between the acceptable 
and the unbelievable is often fuzzy and un¬ 
clear, Even though we continue ruthlessly to 
root it out of our communications systems, it 
is hoped that noise spectra will merit a bit 
more respect and dignity than it has hitherto 
been accorded. ■ 
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Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

OPERATING TECHNIQUES 

I will try to tie up some loose 
ends this month. But before I 
get started, let me take time to 
discuss some QRP operating 
techniques. 

For some strange reason, I 
decided to work the 1986 CQ WW 
DX contest- For a real challenge. 

1 jumped in with both feet run¬ 
ning SSB. So there I sat. running 

2 Watts PEP output into a tri- 
band beam up about 40 feet. Not 
exactly a rock-crushing station. I 
figured I could work a few new 
ones, and a new one to me is Dela¬ 
ware! So for what it is worth, here 
are some good QRP operating 
tips you can put to use. Even if 
you’re not running low power, 
these tips may help your overall 
operating. 

So let’s start. The old statement 
“You can’t work ’em if you can’t 
hear ’em” still holds true. Howev¬ 
er. running low power requires far 
better listening and more of it. 
Before you even think about push¬ 
ing the microphone button, listen 
to the stations that are being 
worked. Are they on EXACTLY 
the same frequency as the DX sta¬ 
tion, or are they over to one side of 
zero beat? While this may sound 
unimportant, it may make the dif¬ 
ference between a contact and an 
empty log book. 

If the DX station constantly an¬ 
swers stations to one side of his 
frequency, you’d better get on 
that side before you call. Just as 
important, does the DX station an¬ 
swer the first call in the pileup 
or the stations that are calling 
last? If he is waiting for the tail 
enders. pause a second, then give 
your call. 

Here is a second good operat¬ 
ing tip. How is the operator on 
the DX side handling the pile- 
up? Does he have the pileup un¬ 
der control, or is it a total mess? 
While I'm not much of a DX chaser 
myself, I can very easily tell the 
good operators from the bad. I like 
to hunt and peck when I chase DX 
in a contest. If I come up to a pile¬ 
up in which the operator has con¬ 
trol, I have a very good chance 
of getting heard with my 2 Watts. 

If the operator is not In control, 
with total mayhem on his frequen- 
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cy, ril never be heard. I then just 
move on. 

While tuning up and down the 
dial, I don’t waste time on the 
stations that are running sec¬ 
tions. With QRP power levels, 
the chances of getting heard 
within your section are slim. You 
then have to wait till your sec¬ 
tion comes around once again. 
The QRP operator has a bet¬ 
ter chance calling with everyone 
else. 

During the contest, I was tun¬ 
ing around on ten meters when 
I came upon 3G3DX. Here 
was this station running herd on 
the W/K stations. I tried sever¬ 
al times and could not seem to 
break the pileup. All of a sudden, 
3G3DX stopped and asked that 
only QRP stations come back. 
Well, I’m impressed! My hat goes 
off to him. No, he did not hear me, 
but I did get a good break. I must 
not forget all the other higher- 
powered stations that did wait till 
he worked some of my QRP breth¬ 
ren. As for the few who took ad¬ 
vantage of the QRP standbys, 
beware! 

Listen and follow the instruc¬ 
tions the DX station operator 
may be giving out. If he asks that 
only the last two letters of your 
call be given, then that's what 
you do. 

Keep an eye and ear on how 
the bands are running. If the DX 
station is only S3, and assuming 
propagation is equal in both di¬ 
rections, your QRP signal will be 
almost unreadable. Remember, 
you will be about 3-4 S-units lower 
than a 100-Watt station. Call only 
the louder stations first, then try 


your hand at some of the weak¬ 
er ones. 

Try sending your call out on¬ 
ly half a dozen times to one 
station. If you can be heard at 
all, that many times should do. 
After six tries, move around and 
try a second station. If you have 
no success, go back to the 
first station and start the tactic 
all over. 

When you use SSB, your trans¬ 
ceiver should be adjusted so the 
audio is crisp and clean. When 
signing your call, use the Inter¬ 
national Telecommunication Un¬ 
ion Phonetics. Speak your call 
in a normal tone and speed. 
You're not out to break any 
speed contests. Don’t waste your 
time adding QRP to the end 
of your call. It takes too long 
and more than likely will go unno¬ 
ticed. Since I have a two-by-three 
call, I use only the last three 
letters, with special articulation 
on the last letter, “echo.” Using 
this method, that “echo” has al¬ 
lowed me to work a few new DX 
countries. 

By using these operating tips, 
I was able to work 68 countries 
in about eight hours of contest¬ 
ing. Yes, there were some sta¬ 
tions that I thought I should have 
been able to work and didn’t. 
There were also some stations 
that I worked on the second call, 
using my 2 Watts of power. Just 
remember, all these tips are just 
that, tips. Feel free to change 
them to suit your needs. Running 
QRP DX is truly “wits in place of 
Watts.” 

LOOSE ENDS 

Now for those loose ends. Dig¬ 
ging into the mail bag brings a 
letter from D, Paul Ridley KB5DQ. 
asking for help in modifications for 
the Ten-Tech Argonaut 505. I re¬ 
member sometime back in 73 


Magazine an article on doing just 
that, but for the life of me I can’t 
seem to find the issue. Perhaps 
someone may recall what issue it 
was in and let KB5DQ and me 
know. I purchased one of those 
critters at the Dayton Hamvention 
for $20. The guy who sold it to me 
said, “ril send you the manual." 
I’m still waiting. 

Mr. Ridley would also like 
to know if anyone still has copies 
of the old Milliwatt newsletters. 
I’d like to see some of those 
myself. If anyone does. I’ll be 
happy to make copies of them 
and send them out to interested 
readers. 

Bob Krieger KAOQHV writes to 
add a few more companies to the 
mail-order shopping guide. They 
are Digi-Key Corporation, PO Box 
677, Thief River Falls MN 56701, 
and Dick Smith Electronics, PO 
Box 2249, Redwood CA 94064. 
Bob reports that both have fast 
service and low minimum orders. 
On the other hand, Bob tells me 
that he has had problems with 
Lolir Electronics and with Knapp- 
co Electronics of Florida. Just as I 
stated before in my Rules of 
Ten, these are only opinions. 
Make what you will out of the 
information. 

There is quite a bit of interest in 
my WHD-40 transceiver plans. 
While I did send out what informa¬ 
tion I could, the cost of postage 
will drive me to the poor house. If I 
could only talk KW10 into a sepa¬ 
rate construction article for the 
project (hint, hint). 

Speaking of postage, does any¬ 
one QSL anymore? I like to get 
cards from the different stations 
that I work, but the cost of mailing 
those cards, ouch! Some lime 
ago, the USQS handled stateside 
and VE cards, but they went un¬ 
der. I would imagine from lack of 
support from the people using the 
QSL service. Not to see a good 
idea die, W. C. Wellborn K4CLA 
will offer the same incoming QSL 
service. The new service will be 
called KIQS (pronounced KICKS), 
which stands for K4CLA Incoming 
QSL Service. While I don't have 
the space here to print all the op¬ 
erating rules, here’s the gist of 
things: 

1) DX stations may send QSLs 
to U.S. homes via KIQS. 

2) U.S. stations may send QSLs 
to other U.S. hams via KIQS. 

3) Pre-sort QSLs numerically, 
then alphabetically by suffix. 

4) One dollar is exchanged for 
four stamped envelopes of appro¬ 
priate size, each bearing one 
ounce of postage. 


Net 

ORG 

NCS 

Day 

Time (UTC) 

TON* 

14060 

W5LXS 

Sun 

2300 

SEN** 

7.030 

K3TKS 

Wedf 

0001 

GSN 

3.560 


Thurl' 

0200 

GLN 

3j560 

W3TS 

Thurt 

0200 

WSN 

3.558 

NM7M 

W6RCP 

Salt 

0200 

NEN 

7.040 

WlFMR 

Sat: 

1200 

WSN 

7.040 

NM7M 

W6RCP 

Sat 

1606 


* On weekends of major contests, net will meet one hour later, 
*'lf conditions on 7.030 MHz are poor* QSY to 3.535 MHz at 
0031 UTC. 

fEv^Ur^ of day before of WA^E. 


Table 1 . QRP net schedule. 

1987 





5) If you have a card watting and 
no envelopes, then notices will be 
sent as routine traffic via ham 
radio. 

6) Do NOT send SASEs. They 
will not be accepted. 

Ail this sounds like a good 
idea to me. For correspondence, 
QSLs, comments, and criticism, 
drop a letter off to KIQS-K4CLA, 
562 Oak Drive. Lexington SC 
29072. As QRP operators, let’s 
get behind this project and give it 
support. I will. 

A lot of the letters that I have 
received ask for information about 
awards for the QRP operator. 
Sometime in the future I'll do 
a column on the QRP ARCI. 
For now, for more information 
about the awards the club does 
offer, write to Awards Manag¬ 
er, Fred Turpin K6MDJ, PO Box 
145, Cedarpines Park CA 92322. 
I’m sure that Fred will be able to 
fill you in as to the most recent 
awards the club is giving out. 

The weather gets rather cold 
here in Ohio this time of the year. 
So what better time to try check¬ 
ing into the many QRP nets. They 
include the Transcontinental Net 
(TCN), the Southeast Net (SEN), 
the Great Lakes Net (GLN), the 


Gulf States Net (GSN), the North¬ 
east Net (NEN), and the Western 
States Net (WSN). Nets are listed 
by day and hour (UTC) in Table 1. 
Make some friends and drop by to 
say "hello.” 

If checking into nets is not your 
thing, and the soldering iron is 
still hot, how about doing some 
modifications to the of Heath 
HW-8? Yes, you say. great idea. 
Where do I start? Well, first things 
first. Order a copy of the Hot 
Water Handbook from me. They 
go for $5 postpaid first-class 
mail in the U.S. and for $7 for 
DX airmail. The book contains 
more than 30 pages of modifi¬ 
cations for the HW-7, HW-8, 
and HW-9. 

I enjoy all the kind words that 
you have been sending me. Re¬ 
member, it’s your column; you 
supply the feedback that I need. 
Thanks also for the schematics, 
photographs, and information on 
the different circuits. HI try to get 
some of them printed here in the 
QRP column. 

That’s about all I have space 
for this month. Next month, I’M 
scoop everyone with a lineup of 
QRP activity at the Dayton Ham- 
vention.H 
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B OVE AND BEYOND 

Number 13 on your Feedback card 


Peter H. Putman KT2B 
84 Burnham Road 
Morris Plains NJ 07950 

Last month I discussed impor* 
tant parameters to consider when 
selecting a preamplifier for VHF 
and UHF applications, specifically 
MDS (minimum discernible sig¬ 
nal), IMD (intermodulation distor¬ 
tion), gain, and 1-dB compression 
point. All are interrelated, espe¬ 
cially the latter three. Excessive 
gain can result in poor IMD perfor¬ 
mance and a low 1-dB compres¬ 
sion figure. Conversely, a well-de¬ 
signed preamplifier may not have 
a very high gain figure, but will 
excel in the IMD and 1-dB COMP 
tests. 

Note that we also have to take 
noise figure into consideration, 
especially at frequencies above 
220 MHz. Below this frequency, 
the limiting factor is the ambient 
noise level on the band in ques¬ 
tion. To have a 144-MHz GaAs- 
FET preamplifier with a noise fig¬ 
ure under .5 dB is great, except 
that the atmospheric noise 
present on two meters might be 2 
dB, so you haven’t gained much 
of anything there. 

At 432 MHz, device noise can 
be substantially higher than ambi¬ 
ent band noise. Here is where 
noise figure really becomes im¬ 
portant, for if a given preamplifier 
has a 2-1- dB noise figure—not un¬ 
common for a microwave bipolar 
transistor—it might not help you 
copy that really weak signal just 
above the ambient band noise lev¬ 
el. It goes without saying that low 


noise figure is paramount at 902, 
1296, and 2304 MHz; other¬ 
wise, communications could be 
impossible. 

Noise figure measurements re¬ 
quire special equipment, typically 
a noise figure meter such as that 
made by Hewlett-Packard. Such 
instruments can establish a noise 
baseline for a given frequency 
and measure any additional noise 
generated by a preamplifier at 
that specific frequency. MDS 
measurements are also very diffi¬ 
cult to make unless you have ac¬ 
cess to an accurate spectrum an¬ 
alyzer covering the desired 
frequency range and a calibrated 
signal generator. 

On the other hand, it isn’t all 
that hard to make gain and com¬ 
pression measurements, and test 
equipment can be had cheaply to 
do the job. I’ve long relied on the 
standard Boonton Electronics 
model 92 rf millivoltmeter for pre¬ 
cision measurements of low sig¬ 
nal levels. Its displayed range is 
from -60dBm to +23dBm using 
eight switch-selected sensitivity 
settings. The standard rf detector 
is good to 600 MHz and, best of 
all, these units can be found at 
flea markets and surplus auctions 
for a few hundred dollars, 

You’ll also need a signal gener¬ 
ator, and these are In abundance 
at auctions and surplus test equip¬ 
ment dealers. I recently pur¬ 
chased a Hewlett-Packard model 
608F rf signal generator from Bri¬ 
an Kent of Kentronix (PO Box 
2444, Allaire Airport, Farmingdale 
NJ 07727) in very good condition 


for about $300. This generator 
was long a mainstay in many ser¬ 
vice shops for both commercial 
and military work. It features a 
pencil triode oscillator, which is 
quite stable, and covers 10-450 
MHz in six ranges. The output is 
variable from .1 uV up to 500 mV 
with a precision piston-type atten¬ 
uator. and is easily calibrated with 
the built-in level tracking feature. 
(This latter option keeps the out¬ 
put constant as you move across a 
given frequency range.) Provision 
has also been made for connec¬ 
tion to an external precision fre¬ 
quency reference—just like a vco 
(voltage-controlled oscillator) in a 
PLL (phase-locked-loop) circuit. 

With such a generator, you can 
measure receiver sensitivity, pre¬ 
amplifier gain, selectivity, squelch 
law, and quieting levels (FM re¬ 
ceivers only), i-f and filter band- 
widths, and many other things. A 
signal generator might be one 
of the most useful items you can 
keep around the shack! So I 
decided to take the plunge and 
carted home the 608F (in a rack¬ 
mounted version, I might add). 
The manual was included in the 
price and is quite helpful, so try 
to locate one if you purchase such 
a unit. 

Now, on to the actual measure¬ 
ment procedure. I selected four 
representative preamplifiers to 
demonstrate this process: (1) 
Janel Laboratories 50 PB 50- 
MHz MOSFET preamp; (2) Mi¬ 
crowave Modules MMG144 144- 
MHz GaAsFET preamp; (3) 
Advanced Receiver Research 
220VDA 220-MHz MOSFET 
preamp; (4) Advanced Receiver 
Research 432VDG GaAsFET 
preamp. The 608F was turned on 
and allowed to warm up for about 
one hour. The Boonton 92 was 
employed to measure output. 
Photo A shows the HP-608F up 
and running, while Photo B shows 


the 220VDA under test. To make 
sure of the operating frequency, 
the 608F has a separate output 
marked “UNCAL RF OUTPUT” 
which should be connected to a 
frequency counter for precise fre¬ 
quency measurements. I used a 
Ramsey Electronics 600-MHz 
counter, which is quite stable and 
accurate. 

Instead of mentioning the man¬ 
ufacturer's claimed specifications 
for each of the preamps, I'll list my 
measurements in Table 1. The re¬ 
sults might surprise you. 

In each case, I started with a 
-20-dBm signal, or slightly more 
than 20 millivolts. Remember that 
the 1-dB compression point oc¬ 
curs when the input level must in¬ 
crease by 2 dB to result in the 
same gain at the output. For ex¬ 
ample, with the 220VDA this oc¬ 
curred when an input signal of 
-16 dBm, or 35 millivolts, was in¬ 
jected. The measured output was 
+ 1 dBm, yielding a gain figure of 
17 dB. Signals of less than -16 
dBm showed a consistent figure 
of 18 dB of gain as measured on 
the Boonton 92. 

At this level, the preamplifier 
was saturated and going into com¬ 
pression. This is considered to be 
the point at which distortion prod¬ 
ucts appear in the preamplifier’s 
output—when it is no longer oper¬ 
ating in a linear fashion. Spurious 
signals are generated along with 
the amplified signal, and IMD per¬ 
formance is degraded. 

Note that both the Janel 50 PB 
and ARR 432VDG have very high 
compression points at i-7 and +9 
dBm, respectively. These pre¬ 
amps could no doubt be called 
“high-performance” and would 
work well in high rf density envi¬ 
ronments. The performance of the 
220VDA is adequate, as is the 
MMGl44at +2dBm. Incidentally, 
you should expect to see better 
than 0-dBm compression points 



Photo B. 220VDA preamplifier under test with Ramsey counter and 
Photo A, Hewlett-Packard 608Fsignal generator in operation. Boonton 92 millivoltmeter. 
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Model 

G^fl 

1-dB COMP 

JanelSOFB 

^dB 

-h7dBm 

MM144VG 

15dB 

•i-2dBm 

ARR220VDA 

18dB 

+1 dBm 

ARR432VDG 

16 dB 

+9 dBm 


Table 1. Preamplifier measurements. 


on any well-designed preamplifi¬ 
er! Avoid those units that cannot 
meet this specification, especially 
if you live in a high-rf area or do a 
fair amount of contesting. 

In reviewing the measured 
data, it’s interesting to note that 
the ARR 432VDG can accept a 
signal almost ten times stronger 
than the 220VDA before it goes 
into compression. The 23-dB gain 
figure for the 50 PB might sound 
a bit fantastic, but remember 
that the circuit employs a 3N204 
MOSFET at 50 MHz, where gain 
and performance are a bit eas¬ 
ier to come by. The compromise 
at higher frequencies is general¬ 
ly to run the semiconductor de¬ 
vice throttled back a bit to i mprove 
the linearity- Many imported pre¬ 
amplifiers run excessive gain and 
“crunch up” easily as a result. 
A test I performed some months 
ago on an imported 220-MHz 
preamp showed almost 22 dB 
of gain but a 1-dB compression 
point of only -4.5 dBm, which is 
pretty poor performance. Sure 
enough, on-air tests showed all 
kinds of spurious mixing prod¬ 


ucts from nearby channel 13 in 
New York City, making the pre¬ 
amp all but useless for weak-sig¬ 
nal work. 

Remember also that when you 
drive a high-gain preamplifier into 
the front end of your multimode or 
transverter, you could be exceed¬ 
ing the compression point of that 
radio's first rf stage! A sure sign of 
this is the presence of spurs up 
and down the band as well as 
strong local television or FM sta¬ 
tion signals punching through 
where they shouldn't be. It’s good 
to keep some low-loss precision 
fixed attenuators on hand to put 
between the preamp and your 
VHF radio receiver input. Such at¬ 
tenuators are inexpensive and 
can be found at flea markets. 

Other Handy Items 

While at Kentronix, I also pur¬ 
chased another useful item com¬ 
mon at flea markets: a Kay Elec¬ 
tronics precision step attenuator, 
giving 101 dB total of attenuation 
using toggle switches in 1-, 2-. 5-. 
10-, and 20-dB steps. 

The attenuator is useful if you 



Photo C. Close-up of leveling indi¬ 
cator on HP-608F. Output will re¬ 
main constant from 10 MHz to 450 
MHz. 

have access to only a low-level 
signal source other than a vari¬ 
able signal generator. Such a low- 
level source might be your two- 
meter hand-held in the low-power 
position! Since most hand-helds 
run under 500 milliwatts in low 
power, they make excellent signal 
sources for 144-, 220-, and 432- 
MHz measurements. The trick is 
knowing exactly how much power 
your hand-held puts out, and 
you'll have to make that initial 
measurement on some sort of 
calibrated lab equipment, or a 
commercially made low-power 
wattmeter. SSB Electronics 
makes a good low-power ab¬ 
sorption-type meter for 50-1300 
MHz with readings as low as 25 
milliwatts. 

Since the Kay attenuator allows 
1-dB steps through 101 dB, the 
combination of it and your hand¬ 
held gives you a fairly accurate 



Photo D. Close-up of calibrated 
attenuator (piston-type) on the 
HP-608F. 


signal generator! (And it’s cheap, 
too.) I use it in exactly that mode 
when I need a quick and dirty sig¬ 
nal source for 2 meters, employ¬ 
ing my IC-2AT at low power at 150 
mW. Thus, starting with a signal of 
150 mW, 101 dB of attenuation 
results in a signal of about 2 mi¬ 
crovolts (uV), Add another 20-25 
dB and you can get this down to 
under ,1 uV, which is a very weak 
signal indeed. Receiver sensitivity 
can be figured quite accurately in 
this fashion, and if you can secure 
a millivoltmeter you can also 
make gain and compression tests 
with your hand-held. 

That's it for this month. Hope 
some of you got on during the Jan¬ 
uary VHF Sweepstakes to check 
out the station and make a few 
new grid-square contacts! I’ll try to 
have a report in the April issue on 
my participation—wherever I wind 
up operating from! Until then, see 
you Above and Beyond! ■ 


-N 


K6K> PACKET 

22 CM 1 your Feedback card 


Harold Price NK6K 
1211 Ford Avenue 
Redondo Beach CA 90278 

HEADER WARS 
There is a lot going on in packet 
this month, but unfortunately, 
most of it can be classified as 
short-lived phenomena. That's 
the type of thing where there is a 
lot of arguing going on now, but 
the fight will be over within a 
month (“now” equals mid De¬ 
cember). if I write it up now, you 
won’t see it until February, and 
you either won’t care or It could 
start up the controversy all over 
again. Now I'm not one to stir up 
controversy for controversy’s 
sake... but wait a minute, didn’t I 
read something in “Wayne’s 
Secrets to Success”... yep, here 
It is-—Rule 1: Be controversial. 


OK, here we go with “The Great 
Header War." 

Because the fighting will hope¬ 
fully be over by the time you read 
this, i’ll fill you in on the back¬ 
ground and why the issue is im¬ 
portant. “Headers” refer to the in¬ 
formation added to the front of a 
message as it is forwarded from 
one W0RLi (or compatible) BBS to 
another. These headers show the 
path the message took through 
the network. A sample set of head¬ 
ers is shown in Fig. 1. 

Everyone has an opinion about 
headers. Each BBS operator 
(sysop) gets to specify what his 
header will look like. His personal¬ 
ized header will be placed at the 
front of every message that gets 
forwarded through his BBS. Some 
sysops like to see everything but 
the kitchen sink in the header. 


Here are some of the things I’ve 
seen in headers, ranked in no par¬ 
ticular order: 

1) Callsign of the BBS, with and 
without SSID. 

2) Callsign of the onginator of 
the message being forwarded. 

3) Time and date that the mes¬ 
sage was received. 

4) Time and date that the mes¬ 
sage was forwarded. 

5) Time zone indicator—UTC, 
2, EST, etc. 

6) BBS’s QTH given as city/ 
state, grid square, latitude/longi¬ 
tude, or area (Balto/Wash or So- 
Cal, for example). 

7) Frequency(s) used by the 
BBS. 

8) The serial number of the mes¬ 
sage. 

9) Any number of other person¬ 
alizing notations. 

With the possible exception of 
UA (which can be assumed to be 
the same as the time the message 
was received at the next station) 
and all of the above informa¬ 
tion can be useful to those who are 


trying to maintain the network. 
The headers serve to specify the 
backward path that the BBS oper¬ 
ator at the receiving end must es¬ 
tablish if he wants his users to be 
able to send replies in the other 
direction. In today’s network, all of 
the routes are built by hand. Each 
sysop manually builds a list of 
BBS stations and how to forward 
to them. 

For some BBS sysops, this is an 
easy job. They have only one oth¬ 
er BBS that they can connect to. 
so traffic to any BBS but their own 
must obviously go to that other 
BBS. Some BBS operators can hit 
several other BBS stations, each 
of which has a set of BBSs they in 
turn can hit. Life is harder for 
these sysops. 

Life is hardest of all for sysops 
who are in the same path as a 
prolific message sender. For ex¬ 
ample, WB6KAJ is right next to 
NK6K, and NK6K has sent a lot of 
traffic lately due to the packet poll. 
Almost all of the acknowledg¬ 
ments of poll responses that have 
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150,000 going out from me (most- 
ly headers on short thank you 
messages). All this, in addition to 
the hundreds of other messages 
carried by the same network each 
day. Many of the messages came 
in via HF. which is not available 24 
hours a day. 

The large amount of messages 
sent to a single point has also 
pointed out some problems with 
the way weVe doing things now. 
For example, when the local 
14.109 HF forwarding node shut 
down as the control op left for the 
Thanksgiving holidays, messages 
to me were sent on some amazing 
journeys as systems and sysops 
tried to route around a down path. 
Messages originated in New En¬ 
gland would bounce from the Mid¬ 
west to Florida to Texas to Mary¬ 
land trying to get to the West 
Coast. As the network gets smart¬ 
er (or we do), these problems will 
diminish. I'll be making the raw 
header information available to 
those who want to do traffic analy¬ 
sis. Look for details when the poll 
results are announced. 

Before I leave the subject of the 
poll, there were many comments 
along with the responses, both 

been sent from NK6K have gone Since the headers are of primary just got your subscription for about the poll and about packet 

out through WB6KAJ. There are importance to the sysop and only Christmas, the December packet radio. I'll be putting some of those 

123 different BBS systems that I of secondary importance to the column featured a 46-question in the column as space permits in 

have sent messages to through end user, many users have asked poll. I also made the questions the months ahead. Thanks to ev- 

WB6KAJ at some time in the past for a way to have the BBS strip off available on a few packet and eryone a month early, and espe- 

few months. Keeping track of all the “trash." Until there is a stan- phone BBS systems. Respon- dally to the forwarding BBS 

that by hand is a non-trivial task. dard header format, there is no dents were encouraged to send sysops who put up with all the ex- 

The first thought is to have your reliable way to separate headers the answers in via packet radio, tra traffic, 

computer keep track of all this for from the message. The poll prompted even more re- 

you, right? It should be a simple In the meantime, in November sponse than I had hoped for. I’ve Peeve 

task to look at the header in each at least, sysops have been getting had 350 responses in the first The one common “fault” I 

message as it goes by, figure out messages from other sysops, three weeks. By the time you read found in the messages as they 

the backward path, and update some threatening hellfire and this, responses will hopefully have came in was that some people 

the routing file, shouldn't it? Well, damnation (or at least a pink slip dropped to a trickle, and I can be- never seem to enter a carriage re- 

it should be, but look again at Fig. from the FCC) if certain informa- gin analyzing the results. I’d like to turn character <cr> when they 

1. There are almost as many dif- tion wasn’t added to the header, get the numbers and commentary enter text messages. They just 

ferent combinations of Informa- Other messages point out how in the March 73, but that may be keep typing. Either they have a 

tion and methods of including it as messy your header looks and how pushing it. program that wraps words on their 

there are headers. Writing a pro- you should clean up your act and Even though I haven't looked at screen or they don’t worry about 

gram to decode all that isn't easy, align your fields. Others berate the specific answers, the poll has words split across line bound- 

and wouldn’t be reliable since you as a channel hog for having already revealed a great deal, aries. While this can be less than 

sysops think up new formats ev- too much information in your First, with the help of other inter- pleasing visually for the guy on the 

eryday. header (the same stuff that the ested hams and with no prompt- receiving end. it causes problems 

You should now be able to see first message told you to put in), ing on my part, the poll has found for many software packages, and 

why the information is needed and It’s always something. If you see its way into a variety of other sys- that’s my major concern, 

why, even though it is there, it isn’t messages coming to your local terns. Some analysis of the head- Most software deals in "lines." 

readily accessible. Unless every- BBS with all the same header, er information of the poll results A line of data consists of the char- 

one includes a minimum subset of you'll know that this problem not marked as “saw it in 73" acters between one <cr> and 

the needed data and presents that worked itself out. will tell us exactly how fast the the next. There will be a place in 

part of it in exactly the same way. By the way, in case you thought word carried: It seems that we the program that says “read next 

we can’t automate the route-build- this header business was unique can get information dispersed to line," where “line" is defined to 

ing part of the network any time to amateur radio. Fig. 2 shows the many parts of North America in a be a buffer of some maximum 

soon. header lines from a poll response short time. size. This is sometimes 80, some- 

Until the headers are standard- received in an ARPA mail mes- Next it shows that the ad hoc times 140, sometimes 255 char- 

ized, we can’t solve a common sage via a “real" network. forwarding network, non-optimal acters, but it is rarely infinite, 

user complaint either: “How as it is, can carry a worthwhile When you enter a message and 

come I have to look at 800 charac- Great Poll of 1988 amount of data: 223,000 charac- don’t enter a <cr>, the whole 

ters of trash to see a 40-character As I write this, “the poll" contin- ters of information have come in message appears as one line. 

Happy Holidays message?” ues to clog the airwaves. If you already, with probably another While it will wrap around to the 
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Msg# TR Size To From @ BBS Date Title 

2166 y 1149 NK6K H3BHA NK6K 861202 packet survey response 

R:861202/0436 5:861202/0540 WB7BNI #845 Phoenix, Arizona. 

R:861202/1133z S:861202/1139z KE7CZ Dewey, Arizona (HF/145,01) 
R:861202/1100z S;861202/1127z #6936 Via CENTEX Gateway W5XO Cause,Texas 
N3BHA /W2HPM/ll/Farmingville/NY/8612020523/r 
N3BHA /W2JUP-4/547l/Farmingville/NY/8612020224/r 
N3BHA /WA2SNA-1/ 4873/Hawthorne/NJ/8612020636z 

Via WB2RVX: 1238 From N3BHA Rcvd 861130/0858z, Sent 861202/0639z 
R:861130/0805z S;861130/0857z W3IWI # 6462 Balto/Wash [145.01/221.01] 
R:861130/0441z S;861130/0730Z K4NGC Woodbridge, VA (145.01/07) 
R:861129/2117z S:861130/0513z WD4HXG STERLING, VIRGINIA 
<message follows> 


Fig. t. The headers from a forwarded message. 


From ihnp4ihoptoadlgnu@wbux2.UUCP Sat Dec 6 15:04:08 1986 
Received: by ka9q.ampr.net (5,54/4.7) 
id AA00919; Sat, 6 Dec 86 15:04:00 EST 

Received: by sabre.bellcore.com;id 8612040158.AA07267 

Received: by ihnp4.ATT.COM id AA16310; 2 Dec 86 08:24:58 CST (Tue) 

Received: by hoptoad.uucp (1.l/SMI-3.0DEV3) 

id AA01810; Tue, 2 Dec 86 04:54:05 PST 

Date: Tue, 2 Dec 86 04:54:05 PST 

From: hoptoad Ignu@ihnp4.UUCP (John Gilmore) 

Message-Id: <8612021254.AA01810@hoptoad.uucp> 

To: karn@ka9q.bellcore.com 
Subject: Re: NK6K Packet Survey 

In-Reply-To: your article <199@ka9q.bellcore.com> 

Status: RO 


Fig. 2. Headers from an ARPA mail message forwarded via KA9Q. 





next physical line on most screens 
or printers, some programs will 
just toss out the characters that 
come after its internal line length. 

This is usually a bad thing. For 
example, I’ve been taking the poll 
responses out of the BBS and 
putting them into separate files. I 
then read them into a larger file 
and do whatever cleanup is nec¬ 
essary with an editor. That editor 
has a nasty habit of tossing out 
anything past the 144th character 
on the line without so much as a 
by-your-leave. There are lots of 
ways around this little problem, of 
course, but the point is that during 
the formative phases of our net¬ 
work, it’s nice to throw in a <cr> 
once in a while. Opposing view¬ 
points are welcome. 

HF Life Above 20 Meters? 

One of these days, we’re going 
to see sunspot activity pick up 
again, and the HF bands above 
20 meters will be useful for longer 
periods of time. Some packet- 
eers are getting ready now. 
Here’s a message sent to me by 
RayWAeOWM: 

“I have been on 28.093 and 
21.093 the last three days from 
1800-2400 UTC. Tuesday, 11/26/ 
86, was the best day for 10 me¬ 


ters. Worked 10 stations in the fol¬ 
lowing states: FL, PA, NH. KY. 
and AR. 15 meters has been a bit 
better, only because propagation 
hits that band twice during the pe¬ 
riod. Lots of fun for those on. I also 
run a Propagation Forecast Pro¬ 
gram, Minimuf, from QST, De¬ 
cember. 1983. Openings to each 
station correspond to Minimuf, 
within 3 MHz. So far no DXCC sta¬ 
tions. Through the winter I’ll leave 
a beacon on 28.093 for those in¬ 
terested, Pat KR5S and I ran 
some tests on 3.636 MHz last 
night. Signals were 10 to 20 dB 
over S9, but noise was bad (S7 to 
S9 level). Caused signals to be 
somewhat distorted,” 

TEXNET 

As I wrote last month, I went to 
the AMSAT general meeting in 
Dallas. While there, I was asked if 
I wanted to see a running TEXNET 
node. TEXNET is a network proto¬ 
col that has been in development 
for a year or more in the Dallas 
area. I predicted a while ago that 
they would be the first people up 
and running with more than just 
one or two connected nodes be¬ 
cause they weren’t spending time 
trying to convert anyone to their 
way of thinking: they were just get¬ 
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ting on with the implementation. 
Well, they are up and running with 
four or more nodes in the Dallas 
area. But I think it’s time they 
came out of the back room and 
told the rest of us what’s up. 

As I was saying, I was asked if I 
wanted to see a running node, 
and I said, “Sure.” While I was not 
quite blindfolded, two of them, 
one techie and one muscle-type, 
did take me outside and on a 
furtive quarter-mile hike through a 
parking lot. In the very last row 
was a nondescript hatchback with 
some equipment hidden under a 
sheet. They told me to get in. The 
sheet was removed and tacked up 
over the windows even though it 
was at least 105 degrees in there. 
The techie got in with me while the 
muscle stepped back to keep an 
eye on things. This is all true. 
Really! I was then handed a lap¬ 
top computer and given instruc¬ 
tions on how to access the local 
TEXNET node. 

I connected a standard AX.25 
TNG to the node, and then talked 
to that node to issue a second con¬ 
nect request to establish a path to 
another user through a second 
TEXNET node. The node I was 
connected to used a homegrown 
datagram protocol to converse 


with the other nodes. In a mo¬ 
ment, a regular AX.25 connection 
was established between the dis¬ 
tant TEXNET node and the user I 
wanted to talk to. From that point 
on, my local node acked packets 
from my TNG, and the other 
user’s local node acked his pack¬ 
ets. Getting packets between the 
two nodes was handled by the 
TEXNET protocol. 

They also showed me a confer¬ 
ence bridge. Several users can 
establish a regular AX.25 connec¬ 
tion to the bridge; the conference 
bridge routes each data packet to 
all of the other connected users so 
that everyone sees what everyone 
else sees. Everyone sends to the 
bridge and gets his acks from the 
bridge. 

After about 10 minutes, the 
sheet was pulled back over the 
gear, and I walked the quarter 
mile back to the hotel alone. I’ll try 
to get more information on all this, 
but in the meantime, if you know 
a Texan, try to pressure him to 
publish. 

Last month, I was on my way to 
Boston. I didn’t sleep that night. 
Tomorrow I have to go to San 
Jose, but this time I started writing 
earlier in the day. Next month, 
packet poll results, maybe. ■ 
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Qpecial events 


MARSHALL ISLANDS 
JAN 31-FEB 9 

The Kwajalein ARC will operate KX6BU 
from 0600 UTC January 31 until 0600 UTC 
February 9 to commemorate the 43rd an* 
niversary of the Battle of Kwajalein and 
Roi'Namur. Frequencies: SSB—14.250, 
21.350, 28.550: CW—7.025, 14.050, 
28.050. For $6, KX6BU will Issue a QSL, 
certificate, and a 64-page book on the bat¬ 
tles of Kwajalein and Roi-Namur. Three 
dollars will bring the QSL and certificate. 
Send all requests to KX6BU, Box 444, 
APO San Francisco 96555-0008. 

CLARK GABLE BIRTHPLACE 
FEB1 

The Harrison ARC will operate special- 
event station N8TF on February 1 from the 
birthplace of Clark Gable. SSB operation 
wilt be on approximately 3.875 and 7.230 
MHz from 1400-2200 UTC- For a special 
QSL send QSL and SASE to KC8XS, PO 
Box 362, Cadiz OH 43907. 

GROUNDHOG DAY 10OTH 
FEB 1-2 

The Punxsuiawney ARC will hold a special 
event on February 1 and 2 to commemorate 
the 100th anniversary of Groundhog Day. 
Special-event station W3QOS will operate on 
February 1, from 1300 to 2200 UTC, on 
14.235 and 7.235. Special-event station 
K3HWJ will operate on February 2, from 1300 
to 2200 UTC. on 7.235. Certificate for SASE 
to W3QOS. PO Box 20, Big Run PA 15715. 


W. CANADA WINTER CARNIVAL 
FEB 6-15 

The North Okanagan RAC will operate 
special-event station VE7NOR on Febru¬ 
ary 6-15 to commemorate western Cana¬ 
da’s largest winter carnival. Frequency: 
14.230 every afternoon. For a commemo¬ 
rative certificate and QSL, send log info 
and SI or two IRCs to NORAC, Box 1706, 
Vernon BC V1T 8C3, Canada. 

TRAVERSE CITY Ml 
FEB 14 

The Cherryland ARC will hold its 14th 
annual Swap N Shop on February 14, from 
8 a.m. to 2:30 p.m., at the Immaculate 
Conception Middle School gymnasium, 
218 Vine Street, Traverse City, Michigan. 
Admission $2.50, tables $3 each. Talk-in 
on .52 and 146.85. For more information, 
contact Mick Glasser N8DBK. 4102 
Peninsular Shrs. Drive. Grawn Ml 49637; 
{616)-276-9203, 

MANSFIELD OH 
FEB 15 

The Mansfield Mid-Winter Hamfest/ 
Compter Show will be held on February 
15, beginning at 7 a,m,, at tfwt Richland 
County Fairgrounds in Mansfield, Ohio. 
Tickets $3 In advance and $4 at the door. 
Tables $5 in advance and $6 at the door. 
Half tables are available. Talk-in on 
146.34/.94. Advanced ticket/table orders 
must be received and paid by February 5. 


For additional information or advanced 
tickets/tables, send SASE to Dean 
Wrasse KB8MG, 1094 Beal Road, Mans¬ 
field OH 44905, or phone (419)-589-2415 
after 4 p.m. EST, 

LONG ISLAND NY 
FEB 15 

LIMARC will sponsor the Long Island 
ARRL indoor hamfest on February 15, be¬ 
ginning at 9 a.m., at the Electricians Hall. 
41 Pine Lawn Road, Melville, Long island, 
New York (at Exit 49, north of the LIE, go 
north a block to Pine Lawn Road, turn right 
to site). Admission for buyers is $4 at the 
door and $3.25 In advance with SASE 
(checks to: LIMARC Tickets, Mark Nadel 
NK2T, 22 Springtime Lane East, Levit- 
town NY 11756 by February 5). Sellers: 4’ 
X 6’ tables are $12 each or bring your own 
at $1.50 a foot with an $8 minimum. Each 
table sale admits one person, additional 
workers at $3.25 each (checks and reser¬ 
vations to: Hank Wener WB2ALW, 53 
Sherrard Street, East Hills NY 11577). 
Make all checks payable to LIMARC. LI¬ 
MARC VHF rig clinic will be on hand. For 
additional information, call Hank at night 
al(516>484-4322. 

LOST DUTCHMAN DAYS 

FEB 20-21 

In commemoration of Lo^ Dutchman 
Days, Superstition ARC is offering a cer¬ 
tificate to those who work WB7TJD in the 
40-, 15-, or 10-meter Novice bands, or in 
the lower end of the 40-. 20-, or 15-meter 
General phone bands on February 20-21, 
CW operators should listen for ’’CQ 
LDD,” Hours are 1500-2400 UTC both 
days. Please QSL with either a 9 x 12 
SASE wth 29c postage or. if you don’t 
mind It being folded, a business-size 22c 
SASE. Please include your QSO number 
on your QSL and mail to SARC, PO Box 
1551, Apache Junction A2 85217-1551. 

SALEM OR 
FEB 21 

The Salem and Or^on Coast Emer¬ 
gency Repeater Associations will sponsor 
the 1987 Hamfair on February 21, begin¬ 
ning at 9 a.m., at the Polk County Fair¬ 
grounds. Admission Is $4 in advance or $5 
at the door. ARRL/VEC testing. Talk-In on 
146.26/-86. For more information, write to 
Salem Repeater Association, PO Box 784, 
Salem OR 97308. 

MEDINA MN 
FEB 21 

The Robbinsdale ARC will sponsor its 
6th annual Mid-Winter Madness Hobby 
Electronics Show on February 21, from 8 
a.m. to 2 p.m., at a new site, the Medina 
Ballroom, Hwy, 55, 3-1/2 miles west of 
494, in Medina, Minnesota (western sub¬ 
urb of Minneapolis). Admission is $3 in 
advance. $4 at the door, $8 for 8-foot table 
(half tables for $4), FCC testing ($4) begins 
at 9 a.m., limited walk-ins. Talk-in on 
147.00 and 146,52. To register, send 
SASE and fees to Robbinsdale ARC, PO 
Box 22613, Robbinsdale MN 55422, or 
call Bob at (612)-533-7354. Send exam 
registrations to Ron Schutz NA0U, 6308 
Peacedale Avenue, Edina MN 55424 by 
January 21. 

UVONIA Ml 
FEB 22 

The Livonia ARC will hold its 17th annu¬ 
al Swap ’N' Shop and Computerfest 
on February 22, from 8 a.m, to 4 p.m., 
at the Dearborn CMc Center in Dearborn, 
Michigan. ARRL/VEC FCC amateur 
examinations will be given by the Motor 
City Radio Club. Plenty of tables are 


available. Reserved table space of B-foot 
minimum available. Talk-in on 144.75/ 
5.35 and 146.52. For further inform¬ 
ation, send a 4 X 9 SASE to Neil 
Coffin WA8GWL, c/o the Livonia Amateur 
Radio Club, PO Box 2111, Livonia 
Ml 48151. 


CUYAHOGA FALLS OH 
FEB 22 

The Cuyahoga Falls ARC will sponsor 
its 33rd annual Auction-Fest on February 
22 at the Tallmadge High School (1 
mile east of Tallmadge Circle on East 
Avenue or 2.3 miles west of 1-76 at Exit 31). 
Flea market opens at 8 a.m. and the 
auction begins at 11 a.m. Admission Is 
$4 at the door and $3 in advance. 
Flea market tables available for $6 in ad¬ 
vance. Deadline for tables is February 9, 
Talk-in on 147.87/.27. For more informa¬ 
tion. send an SASE toCuyahoga Falls Am¬ 
ateur Radio Club. PO Box 614, Cuyahoga 
Falls OH 44222. 


BROOKSVILLE FL 
FEB 28 

The Hernando County ARA will hold 
a hamfest on February 28 at 205 
Alpine Street, Brooksville. Florida. Admis¬ 
sion is $3 at the door, $2 tn advance. 
Swap tables cost $6. Send check 
and SASE lo PO Box 1721, Brooksville FL 
33512. Examiners will be present to 
give Technician- through Extra-class li¬ 
censes. Talk-in on 146,715. For more in¬ 
formation, write to the above address or 
call (904)-796-4840. 


NORWICH CT 
FEB 28 

The Radio Amateur Society of Norwich 
is sponsoring an auction at the Montville 
VFW Hall. Directions: Rte, 395 to Exit 79 to 
Rte. 32N, about 1-1/2 miles to left at Ray¬ 
mond Hill Road, 1/4 mile on right in back of 
the Wonder Bread Store. Talk-tn on 
146.730/146.130. Set up at 9 a m. The 
gavel drops at 10 a.m. Contact KAIIFG at 
(203)-846-9670 for more information. 

PLAINWELL Ml 

MARI 

The 1 st annual State Technical Institute 
Hamfest will be held on March 1, from 8 
a.m. to 4 p.m., at the school grounds at 33 
Alber Drive. Plainweil, Michigan (located 
15 miles northeast of Plainweil on Pine 
Lake). Admission is $2. Single tables $3. 
VEC examinations given. Talk-in on 
146.46. For information and I able reserva¬ 
tions, write to Robert Mousseau KA8VVM. 
State Technical Institute. 33 Alber Drive, 
Plainweil Ml 49080, or call the school at 
(616)-664-4461. 


WINCHESTER IN 
MARI 

The Randolph ARA will sponsor 
the Randolph Amateur Radio Hamfest 
on March 1, from 8 a.m. to 3 p.m., at 
the Winchester National Guard Armory, 
Admission is $3 in advance, $4 at Ihe 
door. Children 12 and under free with 
adult. 3’ X 8’ table space $5 (tables limit¬ 
ed); space only, $3. Electronics and ama¬ 
teur radio exams. Talk-in on .90/.30 and 
224.90/223.30. For more information, 
contact RARA, c/o Kedrick Robbins 
W9QUH, Rte. 1, Box 389, Parker City IN 
47368; (317)-468-6568, or Jake Life 
W9VJX, 407 High Street, Winchester IN 
47394; (317)-584-9361. 


MULTIFAX 


A COMPUTER PROGRAM THAT WILL COPY: 

• WEFAX FROM GOES SATELLITES 

• HF FAX FROM NAVY WEATHER BROADCASTS 

• APT FROM NOAA POLAR ORBITING SATELLITES 

• WEFAX REBROADCAST FROM TV TRANSPONDERS 
IN UP TO FOUR COLORS ON YOUR COMPUTER COLOR 
MONITOR. 

MULTIFAX displays the full picture on the monitor as It is be¬ 
ing recorded. Meanwhile, memory is filled with fine-grain 
data so that any quarter or sixteenth of the picture may be 
viewed in greater detail. All data or any view may be saved 
on disk. 

MULTIFAX is adaptable to a variety of facsimile transmis¬ 
sions and computer clock rates since sweep speeds are key¬ 
board adjustable. 

Picture synchronization is automatic when frame sync is 
transmitted (WEFAX OR HF FAX), otherwise keyboard syn¬ 
chronization is available (NOAA APT). 

MULTIFAX will run on the IBM*^'* PC and IBM^^ PC compati¬ 
ble computers having at least 320K of memory for Multifax. 
Hard copies are obtained by using your Print Screen 
program. 

Data entry to the computer is via its game port. 

Price is $49.00 (US) for MULTIFAX on disk with instructions 
and interface circuit information. 

MULTIFAX was written by an author of “WEFAX Pictures on 
Your IBM PC” published in the June 1985 issue of “QS.T”. 

Elmer W. Schwittek, K2LAF 

429 N. Country Club Drive, Atlantis, FL 33462 
305 - 439-1370 

IBM reyisterwi fcadejMiaiKof IBM Cut!.:* 

Mullifax is a registered Jrademark ol E. W Schwittek 
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Mike Stone WB0QCD 
POBoxH 
Lowden lA 52255 

NEW 73/SPEOCOM 
WAS SSTV CONTEST 
FEB. 23~MAR. 1 

Let’s get slow-scan TV moving 
again! This past fall and winter 
have taken their toll, with low ac- 
tivity levels on SSTV around 
14.230 MHz and elsewhere, To¬ 
day’s modern-style color convert¬ 
ers have discouraged some black- 
and-white operators from staying 
active. 

With spring just around the 
corner, the Spec-Corn Journal 
will be sponsoring its annual 
Worked All States SSTV Contest, 
the only regularly sponsored 
SSTV contest by any video group 
for many years. The 1987 WAS 
Contest will be jointly supported 
by 73 Magazine and Spec-Corn 
for the biggest anticipated turn¬ 
out ever. 

The week-long contest operat¬ 
ing period will allow contestants to 
send pictures of themselves and 
their shacks and to “enjoy” each 
visual exchange, rather than fight¬ 
ing for a quick contact and pro¬ 
ceeding on to the next station, as 
is usually the case in 24- or 48- 
hour weekend contests. 

Contest Specifications 

1) Work as many U.S. slow- 
scan TV stations as possible on 
HF or VHF during the week-long 
period from 0001 UTC February 
23 to 2400 UTC March 1. 1987. 
The idea is to work all 48 continen¬ 


tal U.S. states plus three U.S. pos¬ 
sessions. 

2) Each initial contact with one 
of the continental 48 states gives 
you 100 bonus points. An extra 50 
points is awarded for color two- 
way contacts. 

3) Contacts with Alaska, Ha¬ 
waii, and Puerto Rico receive an 
additional 500 points. 

4) Only one contact per station 
is allowed on the entry form. 

5) SSTV picture contacts may 
be initiated by SSB voice, but the 
sending station's callsign and 
RSV signal report must be in true 
video (analog) format to qualify as 
a legitimate contact, 

6) Keyboard- or computer-gen¬ 


erated graphics are acceptable 
for giving ID and signal-report in¬ 
formation, 

7) Any SSTV picture mode 
speed format may be used, such 
as 8,12,17,24,25.5,34.36, or 72 
seconds. 

8) High resolution is recom¬ 
mended, but not mandatory for 
point scoring. 

9) Use standard SSTV operat¬ 
ing areas on all available bands 
(28.680, 21.340, 14.230, 7.220, 
3.845, etc.). The use of SSTV on 
160 meters is now legal. Please 
avoid the Saturday afternoon 


14.230-MHz W1JKF/W9NTP In¬ 
ternational SSTV Net at 1800 
UTC, except perhaps to make 
short voice contacts with another 
station in a needed state via Net 
Control and to QSY to another fre¬ 
quency at the conclusion of the 
net. Operating on 14.230 to 
14.240 is recommended during 
this contest. 

10) Include on your log sheet: 
Your station callsign and opera¬ 
tor name; a list of states in al¬ 
phabetical order (including Puer¬ 
to Rico), followed by the call- 
signs and dates of contact of 
stations worked from that state; 
and the number of states worked, 
the band used, and your final 
score. 

Contest entries must be post¬ 
marked by March 10, 1987. Mail 
to: WAS SSTV Contest, PO Box 
H, Lowden lA 52255. The official 
results and standings will be joint¬ 


ly published in 73 and Spec-Corn 
Journal. Certificates will be pre¬ 
sented to all entrants and winners. 
A Worked All States SSTV Map 
will also be sent to you for two 22c 
stamps (no SASEs). 

ATVFun 

Fun, education, and fellowship 
—that’s what our great hobby is 
all about, isn’t it? It’s certainly 
no less on the ATV modes. You 
can have a lot of fun DXing, or 
working on CW. RTTY, EME, OS¬ 
CAR satellites, and packet ra¬ 
dio—but how about one mode that 


has all these interesting traits 
and more? 

On fast-scan UHF TV. you have 
all the thrills of DXing on 432 
SSB or EME by making schedules 
and trying to work that fella three 
or four states away on your TV 
screen. The thrill 1 experience on 
each band opening when I see 
those first long-distance DX signal 
sync bars or a locked “viewable” 
picture hitting my antennas is sim¬ 
ply indescribable! 

The memories of watching pow¬ 
erful black-and-white and color TV 
signals coming from W9ZIH or 
N9AB out of the Chicago area 
some 180 miles away, or from 
K9WZB or W9NTP in Indiana. Or 
the exciting P3 pictures from 
WB8ELK and WB8ZAR in Ohio 
(more than 400 miles away!). Or 
getting that phone call late one 
summer night from Bill K9KKL in 
Springfield, Illinois, and then I turn 
on my TV set and see him closed- 
circuit on my screen. All these 
are etched in my circuit boards 
forever! 

The times that Dave WB0ZJP 
in St. Louis, Missouri (250 miles), 
and I just sit in our chairs, having 
a good ole fashion rag-chew for 
several hours at a time “live and 
in color.” The unprecedented 1 
to 4 a.m. fascinating FSTV QSO 
with Jeff KA9TGX in Lafayette, 
Indiana—where we “waited out 
the band” and watched our ini¬ 
tial P2 “two-way” pictures be¬ 
come absolutely P5; then we con¬ 
cluded our unique achievement 
by toasting each other with a 
"cold one” right on the tube, only 
to get a few hours of sleep and go 
back on at 7:30 a.m. to “see” 
each other off to work. Boy, what 
memories! All, of course, stored 
on videotape! 

Seeing that first SSTV pic- 


‘‘Blow the dust off those 
P7 tubes, amigos, and let's hear 
some shrilling tones!” 



Photo A, VE6WSJ and VE6SL SSTV shack demonstration area. Photo 
by John VE6COD. 



Photo B. Captured meter report on SSTV with station I3XQW. 


72 73 Amateur Radio • February, 1987 



ture paint down on my monitor 
screen was yet another ATV thrill. 
Seeing one paint down a few 
years later in color was even big* 
ger excitement! 

The neat pictures I received 
from ZS6BQT, ZS6BTD. ZS2AD, 
and 5N®DOG in Africa, as well 
as those from G3WW. KP4YD, 
LU4DGN, VK5RM, ZL1BLV, 
ZL2FR, OH2KM, JAIJRK, 
ON6DI, and many, many others, 
mean more to me than just anoth¬ 
er log-book entry or a QSL card. 

The HF FAX contacts to Luxem¬ 
bourg; the SSTV reception letter 
from a shortwave viewer in Rus¬ 
sia; the enjoyable multi-time slow- 
scan TV contacts with VE6PW, 
K6AEP, WB1ADZ, K4TGC, and 
others; the everyday FSTV QSOs 
and exchanges with the “local” 
crew—all these have played an 
important and very enjoyable part 
of my life. Ham radio and ATV are 
NOT just a hobby. They are an 
Obsession- 

Special Effects 

Computers are used a lot on 
ATV, and the radio amateur who 
has not yet jumped into small per¬ 
sonal computers is quickly be¬ 
coming a relic of the past. Com¬ 
puters make great low-cost color 


bar and character graphics gen¬ 
erators, and they will let you 
add special effects to operating 
modes and communicate over the 
airwaves just by pushing the 
right keys. They have opened up 
a whole new income potential 
for my low-profit business by 
helping me earn extra money in 
writing and modifying software 
programs. 

The “photography” experience 
I have gained using cameras— 
learning how to get the best light¬ 
ing out of the ATV shack or that 
hard-to-shoot color SSTV picture 
closeup—is invaluable. My many 
hours of VCR tape editing and 
programming assembly have led 
me to better appreciate things like 
TV special effects, commercials, 
documentaries, and what actually 
goes into making a movie. 

My association with our local 
ATV group has taught me maturity 
in dealing with people, responsi¬ 
bility in doing things that I say I will 
accomplish, and everyday les¬ 
sons in electronics—all because 
of ATV. 

Before I move on to the next 
subject, I hope my thoughts about 
the “fun, education, and fellow¬ 
ship” that I have had on amateur 
television will demonstrate to 


YOU that getting on ATV is more 
than just sending pictures and 
making contacts. The mode itself 
will become a warm, new part of 
your lifel It would be a shame to 
miss out on it. 

ATV Info 

The new 1987 ARRL Handbook 
has been out now for a few 
months. I mention it, at the risk of 
raising Wayne Green's blood 
pressure, because Bruce Brown 
WA9GVK/4ofthe Washington DC 
Metrovision ATV group has once 
again done a superb job in writing 
and assembling chapters on visu¬ 
al communications. His presenta¬ 
tion on FM TV was very thorough 
and should be commended. His 
time and work get fellow ama¬ 
teurs—many of whom he will nev¬ 
er meet—interested in and on 
ATV. He is quite a positive credit 
to our hobby. Thanks, Bruce! 

Don Miller W9NTP and Tom 
Hibben KB9MC are about ready to 
come out with their latest SSTV 
Handbook published by the 
League. Look for it! 

N®HAV has a 20+ program 
disk package for you Commodore 
nuts. We have several similar ver¬ 
sions for TRS-80C nuts. An SASE 
gets the information on both. 


This year at Dayton, Spec-Corn 
will be releasing the first ever 
USATVS North American ATV di¬ 
rectory. It will list all USATVS 
members—the mainstream of 
fast- and slow-scan TV operators 
in the United States, Canada, and 
Mexico—as well as foreign mem¬ 
bers. We will try to include other 
active ATVers as well. Also to be 
presented is the latest ATV re¬ 
peater roster, a 2-meter auxiliary 
audio channel map, a signal P 
chart, and a special section on or¬ 
ganized FSTV groups and clubs 
around the country. 

Spec-Corn also offers an updat¬ 
ed version of our famous CoCo- 
Radio TRS-80C Color Computer 
program. It is a collection of more 
than 30 programs, including 
FSTV, SSTV, RTTY, CW, FAX, 
OSCAR. TVRO, and other materi¬ 
al, all of which needs no expen¬ 
sive interface requirements be¬ 
tween your Radio Shack Color 
Computer and your HF receiver. 
Send an SASE, and we will give 
you the details. 

Pass along the word about the 
73/Spec-Com WAS SSTV Con¬ 
test—February 23 through March 
1. Blow the dust off those P7 
tubes, amigos, and let’s hear 
some shrilling tones! ■ 
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POCKET SIZED?! 
1*500 MHZ 


BUILT, TESTED. AND 
READY-TO-GO? 

ONLY $49.95 Prepaid 


HAND HELD!' 

1*1300 MHZ 

FREQUENCY COUNTER 
BNC INPUT CONNECTOR 

ONLY $79.95 Prepaid 



PICK UP THOSE WEAK 
SIGNALS! FULLY 
ENCLOSED PA-13E HAS 


POWER SUPPLY OPTION 
AT NO CHARGE WITH 
THIS PREAMPLIFIER. 

ONLY $24.95 Prepaid 
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^qNSTANT’’ MORSE CODE 

BEGINNERS: Deliciously Easy 
EXPERTS: Automatically Fast 
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CB-TO-10 METERS 


We specialize In CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11 th year! 
16-page catalog, $2. 


CBC INTERNATIONAL. P.O. BOX 3150DX 
PHOENIX. AZ 85046 



PA-20E PRE-AMP 
FULLY ENCLOSED 
WITH A DC-1000 MHZ 
R>y^E AND POWER 
SUPPLY OPTION 

ONLY $34.95 Prepaid 

Without case.., $19.95 


Speaff type ol racwj w+en cNTdeong f^e-ampfeliers, 

DIGITREX ELECTRONICS 

division of NCI West Coast: 

10073 North Maryann Call Ray Lukas 


Northville, Ml 48167 


805-497-2397 


Personal checks, momr orners. fAasivrCara or Vi&s are 
welcome. Ot celt in » C O.D PHONE f3f3) 348*?3l3 NOW! 
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OOKING WEST 


Number 19 on your Feedback card 


BW Pasternak WA6ITF 
2819Z Robin A venue 
Saugus CA 91350 

REPEATER OPERATION: 

U.S. VS. EUROPE 

The other night, I sat down to 
write an article solicited by my 
friend Kris Partridge G8AUU. As 
you can note by his callsign, Kris 
is a resident of the United King> 
dom, more properly, of Teddlng- 
ton, a London suburb. The story of 
how we met is an interesting one, 
and also an important one for this 
month's column. 

It was in late 1981 when I re¬ 
ceived a note from another British 
amateur who was also destined to 
become a friend. Andrew Emmer- 
son G8PHT had been given my 
name by our mutual friend Tom 
O'Hara W60RG of PC Electron¬ 
ics. Andrew is an avid ATVer and 
also a collector of certain vintage 
broadcast television gear. He was 
specifically looking to find some 
old "Indian head" iconoscope 
tubes for his collection, and he 
had written to solicit my aid. Well, I 
had some leads on an iconoscope 
or two, none of which ever panned 
out. But in the process of writing to 
one another, we realized that we 
had a lot in common. 

Since Andrew was a ‘'G8” with 
no HP operating privileges, we 
were unable to hold on-air QSOs. 
Instead, we began to exchange 
"audio letters" recorded on tape 
cassette. In one of his cassettes 
during 1983, Andrew told me to 
expect a phone call from his 
friend Kris Partridge who was 
touring the United States and 
Canada. A few days later, I was 
awoken by a rather cheery-sound¬ 
ing voice over the phone that in¬ 
troduced itself with the callsign 
G8AUU- 

It was election day 1983, and I 
knew that I would be working quite 
late that evening with our station's 
news department, which would be 
broadcasting live election up¬ 
dates "on the half hour" through¬ 
out the evening, continuing until 
the most important races had 
been decided. As the "depart¬ 
ment of one” responsible for their 
electronic news-gathering gear 
and on-air videotape playback fa¬ 
cilities, I was required to stay on 
as well. I asked Kris to meet me for 
dinner and then hang around for a 
few hours, as I expected it to be a 


fairly "normal," albeit long, 
night’s work. 

I had only recently rebuilt the 
edit suites with the latest in BVU- 
800 U-matic VCRs from Sony 
Broadcast, and so I expected few 
problems with that gear. A few 
cameramen stopped by to get the 
heads of their portable field re¬ 
corders cleaned, and one BVU-50 
managed to snap a loading link¬ 
age belt. The part was in our 
stock, so the operator was quickly 
redispatched to political points 
unknown. There were the regular 
problems with some of the very 
old VCRs that we were using to 
record incoming feeds, but no real 
emergencies. 

I was grateful to have Kris as a 
visitor, since nobody else working 
the swing shift had an interest in 
ham radio as well as in the broad¬ 
cast industry. As it turned out, 
G8AUU was almost my counter¬ 


part for a television facility in the 
United Kingdom. 

Kris and I talked about many 
things, and eventually the subject 
turned to FM and repeater opera¬ 
tion. As we began exchanging 
ideas, I realized that it would be a 
formidable task to ever try to ex¬ 
plain the way in which the ama¬ 
teurs of North America have de¬ 
veloped their FM and repeater 
operations. 

I learned from Kris that in most 
other parts of the world that permit 
FM and repeater operation, there 
is no such thing as "getting a re¬ 
peater pair from a local frequency 
coordinator." In fact, the Radio 
Society of Great Britain technical¬ 
ly holds the licenses to all re¬ 
peaters operating in the United 
Kingdom. Can you imagine if the 
ARRL held the licenses to every 
repeater in the United States on 
direct order of the FCC? That's 
basically the way it is all over the 
world. Individuals and clubs own 
only the hardware, not the license! 

For a group anywhere in En¬ 
gland wanting a repeater, it is a 


long and arduous process to get a 
permit, even though the RSGB 
has a special section that's dedi¬ 
cated to only that purpose. The 
RSGB isn't what's slow; it's the 
British Department of Trade and 
Industry, their FCC. The same is 
true in many other western Eu¬ 
ropean nations as well. In most 
cases, getting a repeater on the 
air means working with and 
through the national amateur ra¬ 
dio society. 

And then there’s the dichotomy 
that all European repeaters are 
"open systems" by their stan¬ 
dards, but are "closed systems" 
by ours. This is because almost all 
western European nations require 
that you have a tone encoder in 
your radio to bring it up. This tone 
encoder is not the familiar CTCSS 
or PL^ that we use here; it’s the 
older "tone-burst" system that 
was phased out of use in most of 
North America when 15-kHz split- 
splits came along in the early 70s. 
Some governments even dictate 
the tone frequency and the burst- 
length/duration. Our conversation 
proved that while two men can 


speak the same language, they do 
not always mean the same thing. 

Luckily for me, Kris was well 
aware of the vast number of re¬ 
peaters in the United States and 
of the basics of our voluntary coor¬ 
dination process. As it turned out, 
he and Julian Baldwin G3UHK are 
the people who compile and pro¬ 
duce The fniernaiional VHP FM 
Guide. This is a softcover/hard- 
bound 66-page book that covers 
all known repeater and FM activi¬ 
ties worldwide. Its current edition, 
edition 6, contains lists of re¬ 
peaters in 48 nations, an overview 
of operations in the United States 
and Canada (there was no room to 
print a list of almost 10,000 North 
American repeaters), and infor¬ 
mation on licensing in the nations 
covered. It would probably be very 
handy to any U.S. or Canadian 
ham planning a trip abroad. 

While I was on the phone with 
Kris the other day. we happened 
onto the subject of the book, and I 
asked if he and Julian were plan¬ 
ning an update. I should learn to 
keep my mouth shut, because 


within the winking of an eye, I 
found that I had committed myself 
to writing an explanation of North 
American FM and “relay" opera¬ 
tion for their next revision. As this 
column goes to press. I am still at 
work on the project, and I can tell 
you that it's no easy chore. 

Unfortunately, one cannot ex¬ 
plain away the highly volatile and 
exceedingly political world of 
North American FM, repeaters, 
and other relay devices on a pure¬ 
ly technical level. Unlike the re¬ 
mainder of the world, we "run our 
own shop." so to speak. So, how 
does one explain a "simplex auto¬ 
patch" to a world of FM enthusi¬ 
asts whose governments prevent 
them from having any type of 
phone patch or autopatch? How 
do you explain the difference be¬ 
tween “closed" and "private" re¬ 
peaters to a world where tone ac¬ 
cess is commonplace and all 
repeaters using it are "open"? 
How do you make those who have 
no concept of our standards un¬ 
derstand that this difference is 
"political and operational" rather 
than "technical," especially when 
their system of repeater licensing 
precludes the politics that we 
have become accustomed to. 
How do I explain why in the United 
States in the upper 2 MHz of the 
two-meter band we use three di¬ 
vergent band plans, all of which 
have the blessing of our national 
society, the ARRL? 

In most parts of the world, a na¬ 
tion's amateur radio society is 
looked upon in the same light as is 
that nation's agency that governs 
communications. For example, in 
the Netherlands, there are about 
12,800 hams. Of these, over 
12,000 are members of the Dutch 
national amateur radio society, 
the Veron. In the United States, 
there are almost 450,000 licensed 
hams, but only about 160.000 of 
them belong to the ARRL. But 
here in the United States, hams 
are not forced to go to the ARRL to 
get a channel pair for their re¬ 
peater. Nor are they forced to go 
to the ARRL to take their amateur 
test, unless they desire to do so. 

I still cannot help but wonder 
what other hams around the world 
will think when they read what I 
write about FM and repeaters in 
this part of the world. Will they 
understand ail of the political chi¬ 
canery? I doubt it. Will they think 
us fools? Who knows? Will they 
envy us our freedom of choice? 
That I think they maybe will. 

One big change that is planned 
for the next edition of this guide is 
the inclusion of information on 


‘'The Radio Society of 
Great Britain technicaiiy hoids the 
iicenses to aii repeaters operating 
in the United Kingdom. ” 
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packet operations around the 
world. If enough information can 
be garnered, Kris says that they 
will devote a separate section to it. 
Also needed is information on 
voice repeater operations from 
any nation, but particularly from 
Central and South America. The 
last edition carried listings only 
from Argentina, Brazil, Chile, and 
Mexico from that part of the world. 

You probably want to know two 
things right now. Those of you 
planning a vacation to Europe 
must be wondering where you can 
get a copy of the current edition. 
Right? Well, that's easy. The cost 
is listed at £2.10 UK, which is 
equivalent to $3.25 in U.S. funds. I 
suggest that you write to Julian 


Baldwin, 41 Castle Drive, Maiden* 
head, Berks, SL6 6DB. England, 
to ascertain if this price is still cor* 
rect. If you are outside of North 
America and want to provide infor¬ 
mation for the revised version of 
The international VHP FM Guide, 
send it either to Julian at the ad¬ 
dress above or to Kris at 6 Blag- 
don Walk, Teddington, TW11 
9LN, England. 

FUJI REVISITED 
In November of last year, I told 
you about the mini-brouhaha that 
appeared to have developed be¬ 
tween the Japanese Amateur Ra¬ 
dio League and the folks at AM- 
SAT. In case you missed that 
column, here’s a brief synopsis. 


When the JAS-1 Japanese am¬ 
ateur satellite was launched last 
August, the JARL renamed the 
bird Fuji after it was known to be In 
orbit and operating properly. How¬ 
ever, at that time the AMSAT folks 
decided to call the bird OSCAR 12 
and then Japan-OSCAR 12. With¬ 
in a day, the JARL countered by 
sending out releases to most ama¬ 
teur publications saying that it 
was their satellite, and it was to 
be known as Fuji. And so it was 
that most of the ham press around 
the world began to do as the 
Japanese requested. Even AM¬ 
SAT appeared to concede by 
changing their designation to Fuji- 
OSCAR 12. 

Frankly, I thought that it would 


all end there, but it has not. A few 
days ago, ham publications re¬ 
ceived another telex from Japan, 
which was quite simple and to the 
point: "Please address the satel¬ 
lite only as Fuji." From this, I can 
only assume that the Japanese 
will insist forever and all time that 
the satellite be known as Fuji. 
Well, why not? After all, Fuji is 
their bird and they have the right 
to name it as they please. But, I 
did expect a compromise of some 
sort by now. AMSAT at least 
should be given an “E” for the 
effort. 

Next month get ready for 
EATWG, and that’s all for now 
from those of us who write the late 
shift from Los Angeles.■ 



John Edwards KI2U 
PQBOX73 

Middle Village NY 11379 

HAM CLUBS 

As far as ham clubs go, I've nev¬ 
er been a joiner. Now don’t get me 
wrong. For almost everybody, 
ham clubs are great. If run proper¬ 
ly, they can entice kiddos into the 
hobby, provide a pleasant alterna¬ 
tive to those stupefying TV foot¬ 
ball games, and possibly even 
promote the cause of world 
peace. But KI2U and ham clubs 
just don’t mix, so don’t even invite 
me to join one. 

I’m not sure what the problem 
is. It doesn't have anything to do 
with the fact that I hold an Extra¬ 
class ticket. I also didn’t fit in well 
with clubs when I held just a Tech, 
or even when I was unlicensed, for 
that matter. No. I guess I’m just 
not a coffee and doughnuts sort 
of guy. 

This first became apparent to 
me one day back in the 70s when I 
attended a ham club meeting in 
my home town of New York City. 
This particular club (let’s call it 
‘The Tower of Apathy Radio Soci¬ 
ety") met at the old World’s Fair 
site in a building that looked like 
a combination Minuteman silo/ 
Egyptian tomb. The club officers 
and members were similarly 
schizophrenic. 

I attended this particular meet¬ 
ing because advance word had it 
that the ARRL president was go¬ 
ing to address his loyal minions. 
This was back in the days when I 
believed in Jimmy Carter, Z-80 


computers, and the American Ra¬ 
dio Relay League. 

Anyway, on this fateful night, 
TARS self-destructed before its 
members’ eyes. Boom! Pssfffft! 
Sort of like the way 160-meters 
acts when your neighbor puts a 
quarter into his vibrating bed. 

TARS’s undoing was the fault of 
one member (not me) who insist¬ 
ed that the club secretary read 
aloud the previous meeting’s min¬ 
utes. More clubs have destructed 
over this seemingly innocent re¬ 


quest than all of history’s botched 
Field Days and club picnics put 
together. 

The reading of the minutes 
worked like a catalyst. Quickly, all 
of the club’s rivalries, hatreds, an¬ 
tagonisms, spite feuds, and petty 
quarrels spilled out onto the club 
floor and poured over the feet of 
Roland P. Fahrquar, the ARRL 
president. By the time ol’ Rollie 
got to speak, it was 11:45 p.m. and 
most of the TARS members were 
already home in bed or nervously 
looking at their watches, I hadn’t 
seen so many people stare at 
Mickey Mouse since the last time I 
visited Disneyland. 

A friend told me not to worry, 
that the club usually behaved in 


this manner. I didn’t believe him. I 
knew my presence was at fault. I 
have that sort of an effect on 
clubs. 

A few years later, in an unrelat¬ 
ed incident, I played a role in the 
formation of a new ham club. This 
insane idea was the brainchild 
of me, AF2M, KB2UF, AG2U, and 
a few other guys who used to 
waste perfectly good evenings 
rag-chewing on 15 meters. 

Collectively, we decided that 
our organization would be the sin¬ 
gularly most obnoxious club ever 
formed. We would hold no formal 
meetings, perform no public ser¬ 
vice chores, and never enter a 
Field Day competition. It would be 
lots of fun, however, and one thing 


we really did want to do was to 
publish a newsletter. Ham radio 
as it oughta be. one might say. 

We called our club "The Uncle 
Floyd Radio Club," after a local 
kiddie show host, and set about 
getting ARRL affiliation and 
putting together QRM, our club’s 
soon-to-be official newsletter. Af¬ 
ter all, what good is a ham club 
without ARRL affiliation and a 
newsletter? Why, not to have 
these two standard features 
would be like driving a car that 
lacked power seats or cruise con¬ 
trol. Heaven forbid. 

How shall I describe ORM? 
"Raunchy," "irreverent," and 
"bad taste" are terms that imme¬ 
diately come to mind. I honestly 


wish I could tell you what we put 
between the covers of that publi¬ 
cation, but a sober mind and 
Wayne’s desire not to have 73 soil 
the breakfast linen prevent me 
from doing so. Let me just say that 
it had a lot of satirical bite to it. It 
also wasn’t too kind to the powers 
that rule amateur radio. 

Before the ink was even dry on 
the first 100 copies, we set about 
deciding who would get compli¬ 
mentary subscriptions to our jour¬ 
nal. Eventually, thanks to the Call- 
book, we sent a copy of ORM to 
every prominent ham we could 
think of, from Barry Goldwater to 
Donny Osmond to Roy Neal to 
Archie and Veronica. If we had 
known that BernIe Goetz and Pat 
Sherrill were hams, we would 
have sent them copies, too. We 
did, nevertheless, send copies to 
the president and general man¬ 
ager of the ARRL. 

The reaction of the ARRL to its 
newest affiliated club’s newslet¬ 
ter was swift and not altogeth¬ 
er pleasant. Take it from me, the 
League is not always happy to 
see club newsletters, despite 
what they write In QST. Indeed, 
someone up at the League finked 
on us to our local division direc¬ 
tor, who was not entirely pleased 
to have the UFRC under his ju¬ 
risdiction. 

One night, the phone rang. 

"Hello," I innocently said. 

"Is this Edwards? President of 
something called The Uncle 
Floyd Radio Club'?" screamed 
the voice on the other end. 

"Why, yes indeed,” I replied. 

"Well, I’m your ARRL division 
director,” said the voice. "I just 
want to say that this ORM thing 
you’re sending out is the single 
most disgusting piece of filth I’ve 
ever put my eyes on. You kids 


‘'The reaction of the 
ARRL to its newest affiiiated 
dub's newsietter was swift and 
not aitogether pieasant." 


80 73 Amateur Radio • February. 1987 





ought to be ashamed of your¬ 
selves," (I was 22 at the time and 
recently graduated from college. 
But then, to the ARRL, I guess 
anyone not collecting social secu¬ 
rity is still a "kid.") 

"Golly, sir. I guess we’re just 
not working on the same wave¬ 
length," I said. 

"Wavelength!" shouted the 
director, who was now on the 
verge of losing his voice. "I don’t 
think you quite understand what 
I'm talking about. As an affiliat¬ 


ed club, you’re ARRL repre¬ 
sentatives. We can’t have our 
clubs sending out pieces of stuff 
like this! (He didn’t really say 
"stuff," but a euphemism for 
animal excrement.) Are you guys 
nuts?" (A point I had never 
considered.) 

With that, the director told us 
we were an ex-ARRL-affiliated 
club. Sigh. 

AF2M told me a few days la¬ 
ter that he also received a call 
from the director. According to 


Bob, who was QRM's editor, 
the tone of the conversation was 
pretty much the same as the one 
I had experienced. Unfortunate¬ 
ly, Bob, during the course of the 
chat, managed to describe a trip 
the director took at League ex¬ 
pense to Switzerland as a "paid 
vacation." This was an unfortu¬ 
nate choice of words that resulted 
in a string of obscenities pouring 
from Bob’s phone, the like of 
which had never even made their 
way into ORM. 


So, as I reflect on this little story, 
I realize I may be the only ham 
club president in amateur radio 
history ever to have had his club 
officially booted out of the ARRL. 
What a dubious honor; to be met¬ 
aphorically thrown out of the gates 
of 225 Main Street and made to 
eat the bitter dust of Newington, 
Connecticut. 

Don’t believe me? Then check 
the Callbook for WA2DCS. 

You know, I’m just not a 
joiner. ■ 




TTY LOOP 


Nun^r 26 on your Fee^M^oird 


March Leavey, M.D. WA3AJR 

6 Jenny Lane 

PikesviiieMD21^8 

Okay, everybody—HAPPY 
NEW YEAR! "What’s that? He 
said, 'Happy New Year*?" "He 
must be daft—he started off last 
month’s column that way." 
"Doesn’t he know that this is 
February?" 

Well, yes, I do know that this is 
February, but the wish remains. 
Why? Well, let that be my chal¬ 
lenge for the month. But I will tell 
you this—the wish is sincere and 
appropriate. And, a roll of Tele¬ 
type^ paper tape to the first of you 
who tells me whythe greetings are 
in order. Want a hint? Consider 
the prize. 

Software Solution 

Now, on to the matters at hand. 
Last month I presented one man’s 
solution to the "carriage return 
delay" problem with a Teletype 
teleprinter connected to a com¬ 
puter. His was a hardware solu¬ 
tion. I promised you an answer in 
software. Fig. 1 is a flowchart of 
the proposed solution. 

Following along, you will notice 
that a diversion is placed in the 
character output routine, via a 
convenient RAM hook provided 
by the author of CoCo Basic. 
Once you are sure that the device 
selected is the printer (DEVNUM 
= -2 or $FE), you see if the char¬ 
acter being sent is a carriage re¬ 
turn. If it is, a flag is set to remem¬ 
ber this fact. If not, and the flag is 
not already set, the character is 
sent out the normal way. If the flag 
is set, however, the program loops 
to waste some time, while the car¬ 
riage returns. By the way, if you 
wanted to, you could insert a few 
lines of code here to send out a 
line-feed character, for those 


printers that require a separate 
line feed. 

Program listing 1 is an assem¬ 
bly-language listing of the pro¬ 
gram alluded to in the flowchart. It 
is written in position-independent 


64K CoCos should have no prob¬ 
lems installing it. For all I know, it 
might even run on a CoCo 3. 

COMMPRO 

A few months ago, I noted a 
software glut for the 2-80 TRS-80 
computers. As if by magic (fat 
chance), guess what I received in 
the mail? Lew McIntyre KB6IC 
of Omaha, Nebraska, tells me 
of his program, "COMMPRO," 
for the TRS-80 Model 4/4P/4D 
computers. 

Lew’s program.. .wait, let me 
tell you what Lew says about 
COMMPRO: "WAIT! Here is the 
program you have been waiting 
for! Written in Alcor Pascal specifi¬ 
cally for the Model 4, the program 
is fast and powerful. It provides 
you with keyboard procedures 
that are customized for real-time 
data communications." 

Some of the features this pro¬ 
gram includes are a split-screen 
display (featuring sixteen 80-char¬ 
acter lines for receive and five 80- 
character lines for transmit) and 
two status lines (one dedicated for 
a Kantronics UTU and one main¬ 
taining system status informa¬ 
tion). Ten buffers are recallable 
with one key each; each buffer 


can hold up to 255 characters 
and can be loaded from or saved 
to disk. 

Incoming traffic can be saved 
directly to disk, and file transmis¬ 
sions can be interrupted so that 
you can put in an identifier or ask 
for a quick confirmation of re¬ 
ceipt—or just say , "Hi.” 

Do I have to include the obvi¬ 
ous? Sure, COMMPRO operates 
on Murray (Baudot), ASCII, CW, 


even AMTOR, and has enough 
bells and whistles for a one-horse 
sleigh. (Remember that I write this 
a few months before you read It!) 

Anyway, the whole thing costs 
but $30, and I’m sure Lew would 
be glad to answer any more ques¬ 
tions you might have. Drop him a 


line at 3711 Gayle Avenue, Oma¬ 
ha NE 68123, and don’t forget to 
tell him you read about COMM¬ 
PRO in RTTY Loop. 

Kantronics UTU 

I mentioned the Kantronics 
UTU above, and did not say much 
more about it than the name. Well, 
a letter from Travis Brann, the 
Technical Services Manager at 
Kantronics, arrived the other day 
with some information that may be 
of more than a little interest to 
many of you. One of the common 
questions lately has been of the 
"How do I get my_comput¬ 

er onto RTTY?" variety. Travis 
points out that their—and I might 
presume others'—line of “smart" 
terminals will allow about any 
computer capable of driving a 
modem to interface with an ama¬ 
teur transceiver. 

Looking at Kantronics’ Univer¬ 
sal Terminal Unit, also known as 
the UTU, one can get an apprecia¬ 
tion for just what a "smart" termi¬ 
nal is. The classic terminal unit 
acts as a translator between the 
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Fig. 1. Program flowchart. 


code so users of 16K, 32K, and 


'‘Kantronics' UTU will allow 
about any computer capable o f, 
driving a modem to interface 
with an amateur transceiver. ” 


82 73 Amateur Radio • February, 1987 













00100 

* PROGRAM TO 

ADD A DELAY AFTER 




00110 

* CARRIAGE RETURNS TO ALLOW A 




00120 

* MECHANICAL 

TYPE BASKET TO 




00130 

* RETURN 






00140 


RTTY 

LOOP FEB 1987 ******** 




00150 

** (C) 1986 

MARC I. LEAVEY, M.D. ** 



0167 

00160 

HOOK 

EQU 

$167 




00170 

* 



0000 

BE 

0168 

00180 

START 

LDX 

HOOK+1 

0003 

AF 

8D 0035 

00190 


STX 

EXIT+1,PCR 

0007 

B6 

0167 

00200 


LDA 

HOOK 

000A 

A7 

8D 002D 

00210 


STA 

EXIT,PCR 

000E 

30 

8D 000B 

00220 


LEAX 

OUTDLY,PCR 

0012 

BF 

0168 

00230 


STX 

HOOK+1 

0015 

86 

7E 

00240 


LDA 

#$7E 

0017 

A7 

8D 014C 

00250 


STA 

HOOK,PCR 

001B 

39 


00260 


RTS 





00270 

* 



001C 

00 


00280 

CRFLAG 

FCB 

0 

001D 

81 

FE 

00290 

OUTDLY 

CMPA 

#9fe 

001F 

26 

lA 

00300 


BNE 

EXIT 

0021 

0D 

1C 

00310 


TST 

CRFLAG 

0023 

26 

08 

00320 


BNE 

DELAY 

0025 

81 

0D 

00330 


CMPA 

#$0D 

0027 

26 

120 ’ 

00340 


BNE 

EXIT 

0029 

0C 

1C 

00350 

SETDLY 

INC 

CRFLAG 

002 B 

20 

0E 

00360 


BRA 

EXIT 

002D 

34 

10 

00370 

DELAY 

PSHS 

X 

002F 

8E 

FFFF 

00380 


LDX 

#$FFFF 




00390 

* ADJUST 

THIS 

CONSTANT AS NEEDED 

0032 

30 

IF 

00400 

DLOOP 

LEAX 

~1,X 

0034 

8C 

0000 

00410 


CMPX 

#$0 

0037 

26 

F9 

00420 


BNE 

DLOOP 

0039 

35 

10 

00430 


PULS 

X 




00440 

* 



003B 

00 


00450 

EXIT 

FCB 

0 

003C 

0000 

00460 


FDB 

0 




00470 

* 




0000 

00480 


END 

START 


Program fisting 1, Adds a delay after a carriage return to allow a mechanicafrtype basket to return. 


signal, normally audio from a re> 
ceiver or to a transmitter, and a 
local loop, either a current loop for 
a conventional teleprinter or RS> 
232 levels for a computer func* 
tioning in a terminal mode. That’s 
it, maybe some kind of selective 
calling, but there are no other 
“smarts” on board. 

These new smart terminal units 
change all that. The UTU, for 
example, has its own Internal mi¬ 
crocomputer, which allows any 
personal computer running a ter¬ 
minal program to interface on ei¬ 
ther RS-232 or TTL levels, and 
function as a full-featured RTTY 
machine. Accessing the UTU is 
through an internally generated 
menu, and simple keyboard com¬ 
mands control all operations. 

The unit supports transmission 
and reception of CW from six to 99 
words per minute; Murray RTTY 
on 60, 67,75,100, and 132 words 
per minute; ASCII at 110, 150, 
200, and 300 baud; and AMTOR 
modes A, B. and L. All RTTY shifts 
are received, although transmis¬ 
sion is only supported at 170-Hz 


shift- While an internal LED bar- 
graph tuning indicator is avail¬ 
able, conventional oscilloscope 
outputs are provided for those 
who like to watch flickering green 
ovals. 

Check out some of the Kantron- 
ics line at your local dealer, or 
drop them a note directly at 1202 
East 23rd Street, Lawrence KS 
66046, and mention my name, 
OK? By the way, next month Til 
tell you how to hook up a UTU or 
other “smarty” to quite a variety 
of personal computers. 

One ham who has done just that 
is Robert L. Bobst K0SGE of Earl- 
ham, Iowa. Robert says that he is 
a newcomer to computers and 
RTTY, and has enjoyed much of 
what has been covered in this 
column. Anyway, he is using a 
Kantronics UTU. driven by a 
Tandy Color Computer using their 
Videotex terminal package. His 
ham setup is a Kenwood TS-180 
with CW filters. 

He finds that the UTU tunes 
very well with its visual LED bar- 
graph display and, with the FSK 


filters in the Kenwood, it is ex¬ 
tremely sharp. The drawback is 
that the FSK filters are on the 
wrong sideband on forty and 
eighty meters. 

Also, he says the setup is “like a 
straight key, it keeps you honest.” 
Robert says that with no hard copy 
facility and no way to review the 
text before it is sent, communica¬ 
tions are more “live,” and typing 
mistakes and small hesitations 
impart a lot of information about 
yourself and your contact. 

I might note that this is more a 
function of the terminal program 
you are running than the UTU. 
Even a public domain terminal 
program for the CoCo such as 
MickeyTerm (available on both 
Delphi and CompuServe in the 
CoCo SIGs), which supports 
keystroke buffers, may help in fa¬ 
cilitating some of your “live” prob¬ 
lems. Good luck, and thanks for 
writing. 

Sundry Items 

Welcome to new subscriber Bill 
Porter KD9MR of Zion, Illinois. 


Hope you enjoy the wide variety 
of material here in 73, Bill, and 
take the time to fill in that ”bingo 
card.” Use it to get valuable infor¬ 
mation from our advertisers, and 
to give valuable information to us. 
about what you like within these 
pages. 

I don’t know how “fabled” it is, 
Jim Zimmerman KG6VI of Lan¬ 
caster, California, but I am happy 
to send you the list of reprints of 
old RTTY Loops. There is material 
in there for novices and old hands 
alike. Happy to mail a list to any of 
you; just send a self-addressed, 
stamped envelope to me at the 
above address, and be a bit pa¬ 
tient. I do drag my feet a tad now 
and then. 

Speaking of “fabled” items, 
greetings to Steve Rosman 
KA2YRA of Fresh Meadows, New 
York. Steve is using an OSI— 
that's Ohio Scientific for you new¬ 
comers—computer. On RTTY, 
Steve? As I recall. OSI used to 
use several CPUs in their com¬ 
puters. Wonder which one you 
have. 

Cordial Hi-Ho-RTTY-o greet¬ 
ings to some more of our friends: 
C. D. Campbell, Jr. AA4UM of 
Madison Heights, Virginia; Jim 
New WA4DHD of Griffin, Geor¬ 
gia; Wayne King N2WK of Roch¬ 
ester, New York; and all the oth¬ 
ers who have dropped along this 
line or that over the last few 
months. 

The Information flow into this 
station continues at a record 
pace. Feel free, no—do more than 
that—I encourage you to drop 
me your questions and comments 
on RTTY, digital communications, 
and computers. Send written 
comments to me at the address 
at the head of this column, or 
electronic ones to me via Compu¬ 
Serve (ppn 75036,2501) or Delphi 
mail (username MARWA3AJR). 

I try to answer all questions re¬ 
ceived, either personally or in 
the column. I don't promise 
speedy responses, but I do re¬ 
spond. 

I was not kidding about the lit¬ 
tle contest up front. The first 
correct response received, as de¬ 
termined by postmark on Postal 
Service letters or electronic dating 
on E-mail, to the “Happy New 
Year” question will win the re¬ 
sponder a genuine roll of RTTY 
punch paper tape—unpunched, 
of course. Now, this should be 
Interesting. 

I’ve promised you a few things 
for next month. I'll keep those 
promises and add even more in 
next month's RTTY Loop.* 
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A MS ATS 


Number 17 on y<»ir Feedback card 


8J1JAS>BEAC0N:JAS>1 RA 86/11/16 02:27:50 
002 676 647 647 701 877 888 862 003 273 

648 002 548 591 582 576 578 580 689 002 

721 715 723 717 767 678 927 000 000 000 

010 111 100 000 100 000 001 000 000 000 

8J1JAS>BEAC0N:JAS-l M0 86/11/16 02:27:52 
Telemetry Information: 

#00(1st}:solar cell current = 1.91t(N-4> mA 
#01(2nd):battery current = 3.81$(N-528)mA 
#02(3rd):battery voltage » N/1000$21.0 v 

8J1JAS>BEAC0N:JAS-1 Ml 86/11/16 02:27:53 

86/11/15 17:10:00 JTD ON 

yy/mm/dd hh:mm:ss JJD OFF 

yy/mm/dd hh:mm:ss JTD ON 

yy/mm/dd hh:mm:ss JTD OFF 

yy/mm/dd hh:mm:ss JTD ON 

yy/mm/dd hh:mm:ss JTD OFF 

yy/mm/dd hh:mm:ss JTD ON 

yy/mm/dd hh:mm:ss JTD OFF 


Fig. 1. Fuji-OSCAR 12 telemetry and information received from the 
digital beacon. AX.25 protocol with PSK modulation. 


Andy MacAllister WA5ZIB 
2310 Bomayor Court 
Pearland TX 77581 

AMSAT GENERAL MEETING/ 
SPACE SYMPOSIUM 1986 
Take a cool November week¬ 
end in Dallas, add about 150 dedi¬ 
cated satellite enthusiasts, mix in 
some of the world’s foremost ham 
satellite designers and support¬ 
ers, and you end up with the 1986 
AMSAT NA (Radio Amateur Satel¬ 
lite Corporation of North America) 
General Meeting and Fourth An¬ 
nual Space Symposium. This an¬ 
nual meeting gives us a status re¬ 
port on AMSAT and helps shape 
our direction for the future. 

Presently, our most exciting 
satellite activity centers on the 



Photo A. Dr. Tony England 
W0ORE talks about future ham- 
in-space activities at the AMSAT 
Space Symposium. 



Photo B. Former AMSAT presi¬ 
dent Dr. Tom Clark W3IWI ex¬ 
plains phase-shift keying with the 
Fuji-OSCAR 12 digital mode. 


experiments with the digital tran¬ 
sponder (mode JD) on board Fuji- 
OSCAR 12. At the Space Sym¬ 
posium, JAMSAT (the Japanese 
affiliate of AMSAT NA) presi¬ 
dent Harry Yoneda JAIANG dis¬ 
cussed the challenges faced by 
those responsible for the success 
ofFO-12. 

Former AMSAT NA president 
Dr. Tom Clark W3IWI (Photo B) 
demonstrated a prototype modem 
to allow a standard packet TNC 
access to the Manchester-encod¬ 
ed PSK used for mode JD on the 
satellite. The version Tom demon¬ 
strated included circuitry from the 
JARUJAMSAT PSK demodulator 
described in the August, 1986, is¬ 
sue of QEX and modulators he de¬ 
veloped in conjunction with TAPR 
(Photo C). A full kit or semi-kit of 
parts should be available from 
TAPR soon if interest is sufficient. 

A British version by James 
Miller G3RUH has been available 
for several months. Although the 
circuit is somewhat simpler than 
the JAMSAT/TAPR version, it has 
been tested and is rather easy to 
build. It is presently in stock at 
Radiokit, Box 973, Pelham NH 
03076; (603)-635-2235. The com¬ 
plete kit is available lor $99 (not 
including cabinet; requires power 
supply). Just the PC board and 
Instructions cost $24.99. A cabi¬ 
net is available for $12. (There is a 
flat $4 shipping and handling 
charge—non-U.S. orders please 
inquire.) 

I have found the G3RUH ver¬ 
sion to be quite functional. Note 
the FO-12 PSK telemetry in Fig. 1. 
This Is just a small portion of the 
tens of thousands of bytes of data 
received with the G3RUH board 


on a single mode-JD pass. The 
PSK signals from FO-12 are quite 
strong on a beam antenna with a 
simple preamplifier. 

Any differences in performance 
between the TAPR and G3RUH 
units will likely be overshadowed 
by the signal levels present. When 
the ’’mailbox” software is loaded 
into the FO-12 computer, activity 
will be much more exciting than 
just copying telemetry. 

Interfacing an FO-12 modem to 
a typical amateur radio satellite 
station is not easy. Note all of the 
interconnections shown in Fig. 2. 
In addition to microphone, PTT, 
and speaker connections, digital 
control of the receiver is neces¬ 
sary to counter Doppler shift dur¬ 
ing the satellite pass. Wiring mod¬ 
ifications are necessary inside 
your TNC. The end result is quite 
satisfying, but it is a lot of trouble 
to make the custom inclusion of 
the new modem. 

PSK has a 10<-20-dB advantage 
over the typical Bell 202 AFSK FM 
in common use on VHF today. 


Although PSK is our only way to 
receive the digital signals from 
FO-12, we may also see this form 
of signal modulation become 
quite common for terrestrial use 
as the advantages become more 
apparent. 

OSCAR 10 

Fuji-OSCAR 12 isn’t the on¬ 
ly hamsat in the sky. Even with 
Its declining memory, AMSAT- 
OSCAR 10 has been released for 
“guarded” use whenever the 
transponder is turned on. Since 
there is virtually no control over 
spacecraft attitude (its orienta¬ 
tion in space), signal levels and 
operating schedules are impossi¬ 
ble to guess. AMSAT vice presi¬ 
dent for operations Ralph Wallio 
W0RPK (Photo D) presented a 
failure analysis of AO-10 at the 
Space Symposium, The most sig¬ 
nificant fault noted was the radia¬ 
tion damage sustained by the In¬ 
tegrated Housekeeping Unit(IHU) 
memory. 



Photo D. AMSAT vice-president 
for operations Ralph Wallio 
W0RPK presents the OSCAR 10 
status and engineering report. 



Photo C. The JAMSAT7TAPR FO-12 modem on top of a TAPR TNC. 
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Fig. 2. Block diagram of the equipment needed for FO-12 digital mode. 


Dr. Martin Sweeting G3YJ0 of 
the University of Surrey discussed 
the continued operation of the 
UoSAT series of amateur space¬ 
craft. UoSAT-OSCAR 9 and 
UoSAT-OSCAR 11 continue to 
send telemetry in many modes in¬ 
cluding voice, CW, and ASCII to 
monitoring stations the world 
over. Predictions on the life-ex¬ 
pectancy of the remaining RS 
satellites were impossible, but 
new replacements may be just 
over the horizon. 

The Future 

Looking to the future was an 
AMSAT activity shared by all par¬ 
ticipants at the Dallas meeting. 
What frequencies will the new RS 
birds use? What experiments will 
be on board the next UoSAT? 
What’s the status of the French 
Arsenne project? What can we ex¬ 
pect from the digital experiment 
on Phase 3C, OSCAR 10’s re¬ 
placement? What will the new 
modes be like? Two very far- 
reaching projects on the active list 
for the future include the Packet 
Technology Satellite Experiment 
and studies on the possibilities for 
Phase 4 (geosynchronous ama¬ 
teur radio satellites). 

The PTSE project is based in 
the Houston area and may include 
a series of small low-earth-orbit 
(LEO) satellites demonstrating 
packet “digis” with ’’mailboxes” 
in space. The space hardware will 
allow uncomplicated ground sta¬ 
tions using a standard TNC and 
FM two-meter rig with a simple 
“omni” antenna and moderate 
power. The user will be able to 
’’connect,” and then retrieve and 
leave messages on the system. 
Since the first stage of the project 
depends on the use of the space 
shuttle, it will be a long-term un¬ 
dertaking. 

Projecting even further is the 
Phase 4 project The attendees at 
the Space Symposium showed 
their intense interest for geosyn¬ 
chronous hamsats by packing the 
meeting room for AMSAT vice 
president for engineering Jan 
King W3GEY’s technical review of 
the topic. This was at 7:30 a.m. on 
Sunday. In addition to all of the 
fantastic possibilities of a satellite 
suspended over one area of the 
earth, Jan pointed out the enor¬ 
mous cost in time and money 
needed to pursue the project. 

Some of the goals of Phase 4 
include spectrum occupancy of 
the VHF, UHF, and microwave 
bands and public benefit with edu¬ 
cation, emergency preparedness, 
and international exchange. In¬ 


volvement from other amateur-ra¬ 
dio and space-community groups 
will be necessary due to the large 
scope of the project. Phase 4 will 
not include simple satellites. They 
will be very sophisticated, tech¬ 
nology-bending experiments in 
space using many untried con¬ 
cepts for efficient and powerful 
amateur communications. AM¬ 
SAT NA has approved funding for 
the feasibility studies. 

Satellite Tracking 

Enough of these crystal-ball 
sessions. There are other projects 
closer to the present, but before 
you can pursue ANY satellite ef¬ 
fectively, you will need to know 
where the spacecraft are and 
where to listen. You need tracking 
information. 

Tracking can be a simple task 
with the help of a number of aids 
ranging from inexpensive me¬ 
chanical plotting devices to com¬ 
pletely automated, computer-driv¬ 
en rotator systems. Each method 
differs in cost, function, and com¬ 
plexity. The correct one for you 
will depend as much on your pref¬ 
erences and needs as on the 
status of your checking account. 

Manual Tracking 

For many years, manual track¬ 
ing aids have been the primary 
tools used by satellite chasers to 
keep tabs on OSCAR and RS 
satellites. Those aids usually con¬ 
sist of a polar projection map and 
some clear overlays imprinted 
with signal-acquisition circles and 
satellite ground tracks. 

An acquisition circle shows the 
maximum range of the satellite 
and thus its accessibility to a 
ground station. The ground track 
shows the path of the satellite pro¬ 
jected over the earth’s surface. 
Together, they provide a graphic 
means of finding usable passes 
and give information for accurate¬ 
ly orienting antennas toward the 
passing satellite. 

With the help of an orbital calen¬ 
dar (such as those available from 
Project OSCAR, PO Box 1136, 
Los Altos CA 94022) the times and 


longitudes of ascending equatori¬ 
al crossings can be determined. 
Used in conjunction with the man¬ 
ual tracking aid, the information 
quickly gives you passes that will 
be in range of your station and the 
times that a satellite will be above 
your horizon. 

Manual tracking works quite 
well for low-orbiting satellites, 
such as FO-12, and permits you 
to visualize the path of the satel¬ 
lite as it travels around the earth. 
With some modifications, those 
aids can be adapted for use with 
OSCAR 10 and other satellites 
with high elliptical orbits, but the 
chore can be difficult. Because 
the orbital altitude is no longer 
constant, and due to other orbital 
characteristics, the ground track 
is continually changing. Thus, a 
new overlay is required every six 
weeks or so. 

Manual tracking aids can be 
built or purchased. The ARRL 
sells its OSCARLOCATOR pack¬ 
age, and ZRO Technical Devices 
(PO Box 11. Endicott NY 13760) 
markets a device called the Satel- 
lipse. Instructions on how to put 
together and use a manual track¬ 
ing system can be found in The 
Satellite Experimenter's Hand^ 
book by Martin R. Davidoff 
K2UBC (available for $10 from 
AMSAT, PO Box 27, Washington 
DC 20044). 

The cost of a manual tracking 
aid is minimal and preparing it for 
a pass requires little time. Howev¬ 
er, some effort is required to keep 
up with the latest equator-cross¬ 
ing information. 

Computer T racking 

The home computer has be¬ 
come an increasingly popular tool 
for keeping track of amateur satel¬ 
lites. With a good tracking pro¬ 
gram and printer, one can make 
accurate orbital predictions and 
generate a detailed plot for weeks 
or even months into the future. 

Excellent programs are avail¬ 
able for the C-64, IBM PC and 
clones, and many others. Pro¬ 
gram complexity varies from one 
machine to another. Some pro¬ 


grams provide only a tabular list¬ 
ing of times and antenna pointing 
angles, while others can keep up 
with many satellites, constantly 
updating their positions on a map 
of the earth. There are several 
sources of tracking software. A 
good place to start is the AMSAT 
Software Exchange at the ad¬ 
dress noted above. 

The ultimate tracking system is 
one that will automatically find a 
chosen satellite and then aim the 
antennas for you. Such a system 
uses special interface circuitry to 
tie the computer to the antenna 
rotator. Of course, specialized 
software is also needed to deter¬ 
mine antenna orientation and to 
keep the antenna aimed at the 
predicted satellite position. If 
you’d like to go the home-brew 
route, there was an article in Orbit 
Magazine, issue 11, for the Apple 
computer. The September, 1986, 
issue of QST has an article about 
an RS-232 connected antenna 
positioner. 

Spectrum West of Seattle, 
Washington, markets an interface 
for the VIC-20, Timex 1000, and 
C-64 In conjunction with poten¬ 
tiometer rotators such as the Ken- 
pro KR400/500 series. Encomm 
of Dallas, Texas, recently re¬ 
leased an interface cartridge that 
plugs into the game port of the 
C-64 or C-128. It is designed for 
the Kenpro 5400A or 5600A rota¬ 
tors and works with the C-64 Map- 
trak program sold by AMSAT. This 
unit will not work with the older 
control boxes for the 5400 and 
5600. The older units do not have 
thermal cut-offs which are re¬ 
quired for use With the interface. 
Encomm promises an IBM ver¬ 
sion soon that will use the serial 
port. It will also work with the PCjr. 

If you already own a computer 
or have access to one, your best 
bet is to get a satellite tracking 
program. If computers are not for 
you, a manual tracking device 
will keep you pointed in the right 
direction. Remember that satellite 
tracking is not difficult to learn. It 
will help you make contacts via 
the highest repeaters around.! 
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Facsimile Recorders 




EATHERSAT 

Number^ on your nutf 


Dr. Ralph E. Taggart WB8DQT 
602 S. Jefferson 
Mason M l 48654 

SATELLITE 
DISPLAY SYSTEMS 

Feedback! Although this is al¬ 
ready the fifth column to appear in 
print, only a single one has actual¬ 
ly hit the stands as I sit down to 
write this one! Already, however, I 
am beginning to get some initial 
feedback, much of which I hope to 
incorporate as we go along. 

One persistent theme in the 
early letters concerns the busi¬ 
ness of actually displaying the 
satellite images—usually ex¬ 
pressed as a request for recom¬ 
mendations as to the ‘'best“ dis¬ 
play system for the satellite 
station. There are many ap¬ 
proaches to satellite image dis¬ 
play, and none of them is “best” 
from all points of view. 

Since this is bound to be a re¬ 
curring theme, I will devote this 
column to a basic description of 
the various approaches. Detailed 
descriptions of projects of each 
type can be found in the Weather 
Satellite Handbook and other 
sources. This time around, I will 
confine the discussion to the ba¬ 
sic approaches, along with the ad¬ 
vantages and disadvantages as 
they occur to me. 

As far as the approaches are 
concerned, there are three prima¬ 
ry ones, some with functional sub¬ 
divisions. They Include analog 
CRT displays, facsimile record¬ 
ers, and digital scan converters. 
These three quite different ap¬ 
proaches to image display need 
not be considered as completely 
separate, however. With careful 
choice In the selection of circuits 
used, many components from one 
project can be used in another. 

This “modular” approach to 
design forms the basis for the 
projects described in the latest 
edition of the WSH, facilitating the 
growth In sophistication of your 
station with time. In fact, it is en¬ 
tirely possible to have one central 
console that will drive all three 
forms of display with no duplica¬ 
tion of common circuit modules if 
you want to go that route. 

Analog CRT Monitors 

CRT monitor circuits are very 
appealing to new satellite experi¬ 
menters because they are both 


simple and versatile, providing 
many a newcomer to the hobby 
with his or her first views of the 
Earth from space. 

A basic analog CRT monitor 
has very few circuit elements. You 
need video circuits to convert 
subcarrier amplitude to bright¬ 
ness variations in the CRT trace, 
a timebase to provide either 4- 
Hz or 2 -H 2 trigger pulses for the 
horizontal line sweep, some hori¬ 
zontal deflection circuits to scan 
the raster from one side of the 
screen to another during the in¬ 
terval between trigger pulses, 
and a vertical deflection circuit 
to scan the raster from top to 
bottom in either 400 seconds 
(WEFAX. 240-line METEOR, and 
visible or IR NOAA APT) or 800 
seconds (simultaneous visible 
and IR NOAA APT or 120-line 
METEOR). 

Phasing circuits and control of 
vertical sweep are usually manu¬ 
al, resulting in an extremely sim¬ 
ple design. Since a single time- 
base can generate both 4- and 
2-Hz signals quite easily and 
since multiple sweep rates are a 
simple matter of switches and ad¬ 
justable pots, the CRT monitor is 
inherently a multimode device, 
easily constructed or modified for 
display of any direct-readout 
satellite format. 

Essentially a CRT monitor 
“paints” the incoming satellite 
image on the screen in real time. 
Given the range of available phos¬ 


phor types for the CRT, you can¬ 
not “see" the entire image at any 
time. This means that the CRT 
display must be recorded using a 
time-exposure photograph, usual¬ 
ly taken in a darkened room or 
with a light-tight hood. Physically, 
the monitor approach can range 
from an external “black box" driv¬ 
ing an oscilloscope or modified TV 
or computer monitor chassis for 
display, up through dedicated 
monitors with everything built into 
a single cabinet. 

With a small CRT (five inches or 
less), it may not be possible to fo¬ 
cus the scanning raster sharply 
enough to achieve the full 800-line 
resolution expected in, say, the 
WEFAX format, although the pic¬ 
tures from a small-screen display 
can be entirely satisfactory. Full 
resolution can usually be obtained 
with screen sizes of eight inches 
and larger. 

Advantages include simplicity, 
low cost, and inherent multimode 
capability. Most of the disadvan¬ 
tages involve the need to pho¬ 
tograph the image. Instant pic¬ 
tures will require the use of 
Polaroid^ film and cameras, and 
this can run into some expense if 
you take a lot of pictures, not to 
mention the fixed (and relatively 
small size) format of the resulting 
photograph. 

The use of 35mm cameras and 
film reduces costs considerably 
and permits any desired final im¬ 
age size (with enlargements from 
the original negatives). This ap¬ 
proach works well if you are al¬ 
ready into photography, but some 
work and delay are always to be 
expected before you see your 
pictures. 


A FAX recorder is a combina¬ 
tion of electronics and mechanics 
that, in one way or another, ends 
up printing an image directly onto 
a piece of recording paper. 
Recording media may be various 
types of photographic material, 
where the image is “painted" us¬ 
ing a modulated light source, or 
the medium may be an electro¬ 
static or electrolytic paper in 
which the image is created by ap¬ 
plying a modulated voltage to the 
stylus, creating mechanical or 
chemical changes in the paper 
that produce the image. Photo¬ 
graphic media always require 
some sort of processing to view 
the final image, while electrostatic 
or electrolytic media usually pro¬ 
duce the image directly. 

FAX recorders can also be clas¬ 
sified in terms of how they handle 
the paper. In drum-type record¬ 
ers, the medium is loaded a single 
sheet at a time, and each picture 
requires loading of a new piece of 
media material. Continuous-feed 
recorders feed the medium from a 
roll and can typically print a large 
number of pictures without reload¬ 
ing, Before looking in more detail 
at media and design, some gener¬ 
al observations are in order. 

All FAX recorders achieve the 
proper speed for the equivalent of 
horizontal and vertical scanning 
by using synchronous or stepper 
motors in conjunction with various 
kinds of mechanical drives. This 
means that any home-built FAX 
project involves both mechanics 
and electronics (for signal pro¬ 
cessing, timebases, and motor 
drives). 

To print a decent FAX picture, 
all of the mechanical elements 
have to function with a high de¬ 
gree of precision; this makes the 
construction of a FAX recorder a 
more demanding exercise for 
most people than a comparable 
CRT display. In all fairness, it can 
also be fun, if occasionally frus¬ 
trating, if you like to fiddle with 
“gadgets." 

Media 

The common photographic me¬ 
dia fall into three categories— 
printing on photographic film, 
direct printing on standard photo¬ 
graphic enlarging paper, and di¬ 
rect printing on heat-processed 
photographic paper. In the case of 
film, the system is designed to 
produce a photographic negative 
from which contact prints or en¬ 
largements can be made. 

The primary advantage of film is 



Photo A. A photographic FAX print of an old NW WEFAX IR quad, 
printed on a photographic version of the FAX recorder described in the 
Weather Satellite Handbook. 

88 73 Amateur Radio • February, 1987 



Date 01 February 1987 


Spacecraft 

NOAA-9 

NOAA.10 

Orbit Number 

11011 

1939 

Eq. Crossing Time (UTC) 

0001.33 

0041.33 

tongitude Asc. Node (Deg. W.) 

135.63 

77.46 

Nodal Period (Min.) 

102.0851 

101^979 

Frequency (MHz) 

13762 

137.60 


These orbital parameters are projected two months in advance 
due to deadline considerations. Accumulated errors due to un¬ 
compensated orbital decay and other anomalies result in expec¬ 
tation of errors up to two minutes and possibly as many degrees 
in terms of the crossing data and possible smalt changes in the 
indicated period. Users requiring precision tracking data should 
rely on more current sources. 


Table 1. TIROS/NOAA orbital predict data: 


that extremely sensitive film can 
be employed, permitting the use 
of a low-level light source, such 
as a modulated LED. The dis¬ 
advantages of film include the 
high cost of cut-sheet film and 
its limited availability, and the in¬ 
convenience and time involved in 
wet-processing both film and 
prints. 

Direct printing on standard en¬ 
larging paper is the most common 
approach to a photographic FAX 
system. The electronics must be 
designed to cause a positive im¬ 
age to be printed on the paper, 
and only the paper need be pro¬ 
cessed. Images can be of excep¬ 
tionally high quality and, like all 
properly designed FAX systems, 
this one will always give you a full- 
resolution image. The paper is 
quite a bit less expensive than 
an equivalent size of cut-sheet 
film, and processing is less de¬ 
manding. You do have to main¬ 
tain a minimal darkroom, prefer¬ 
ably with the recorder located in¬ 
side it, but such a system can pro¬ 
duce pictures of the highest 
possible quality to justify your 
added efforts. 

Heat-processed photographic 
media are produced by compa¬ 
nies such as 3M and are used in 
recorders like the Harris Laser- 
fax^. They handle like conven¬ 
tional photographic paper up 
through the exposure, but differ 
in that the processing involves 
running the paper through a set of 
heated rollers to bring out the 
image. 

The images can have all of the 
inherent quality of a standard pho¬ 
tographic FAX system and yet 
avoid the disadvantages of **wet” 
darkroom processing. Despite 
this advantage, I do not like these 
papers—even after extensive ex¬ 
perimentation. 

First, the images will darken 
with extended exposure to normal 
room lighting. They will retain 
their original dynamic range only 
if stored out of the light. Second, 
once exposed to room light for 
however short a period, any fur¬ 
ther exposure of the paper to high 
temperatures will completely 
blacken the image. I discovered 
this one day with an astonished 
look at some prime prints that I left 
in a briefcase in a car on an Au¬ 
gust day! 

All of the photographic paper 
systems share a common prob¬ 
lem related to the fact that the 
papers are far less sensitive to 
light than film. This requires a 
fairly intense modulated light 
source for exposure, usually 


a glow-discharge crater tube 
of some type, operated from a 
high voltage supply (300-400 V), 
used in conjunction with a lens 
system. 

The crater tubes are becoming 
harder to obtain, and costs are 
definitely on the rise. Fiber-optics 
and solid-state lasers represent 
one possibility for the next gener¬ 
ation of alternatives for modulated 
light sources. 

Electrostatic and electrolytic 
media have the advantage of 
producing an immediate image 
without additional processing. 
Electrostatic papers work by ap¬ 
plying a high voltage to the 
paper, burning away varying 
amounts of a white surface layer 
to expose an underlying black 
base layer. 

Of the various electrical papers, 
electrostatic media have the po¬ 
tential to produce a fine grayscale 
(in true black and white) that can 
approach, although never truly 
equal, photographic paper in 
quality. The papers are dry and 
require no special handling or 
storage, the image can be printed 
in normal light, and the images 
are absolutely permanent short of 
conditions that would discolor any 
normal paper products. The prin¬ 
cipal disadvantage of such papers 
is that they produce a small 
amount of smoke during the print¬ 
ing process. 

Electrolytic papers work by 
means of the applied stylus 
current, inducing a proportion¬ 
al chemical reaction in the pa¬ 
per that causes it to darken at 
the point of applied current. The 
quality of the resulting gray¬ 
scale depends upon the specif¬ 
ic type of paper, and most result 
in a sepia-and-white image in¬ 
stead of a strictly black-and-white 
rendition. 

These papers must be moist in 
order to function, a factor in both 


storage and the design of the 
recorder so that the roll of paper 
(most are used in continuous-feed 
machines) stays moist until all the 
material has been used. 

Image permanence varies 
greatly with paper type. The best 
papers will discolor only slight¬ 
ly with time, but many grades 
will darken or fade to the point 
where the images are eventually 
useless. 

Electrolytic systems excel in 
the continuous-feed mode, where 
large numbers of images must 
be produced and analyzed but 
where archival qualities are not 
at a premium. If the number of 
pictures required is smaller, elec¬ 
trostatic recorders can provide 
a noticeable increment in quality 
and permanence with a high lev¬ 
el of convenience. Photograph¬ 
ic systems can provide the apex 
of quality, but are usually best 
suited to a low image volume 
given the additional processing 
requirements, 

FAX recorders, whether home- 
constructed or modified from 
commercial surplus, offer full-res¬ 
olution capability with image qual¬ 
ity dependent on the specific 
medium. 

The major operational disad¬ 
vantages of FAX systems are 
twofold. First, the mechanical 
nature of the system confines 
you to a single size format and, 
since motors and gears control 
“scanning” rates, it is more dif¬ 
ficult to achieve multimode ca¬ 
pability with a FAX recorder than 
is the case with a CRT or scan 
converter system. Second, a 
FAX machine has to be fed paper, 
and the budget for paper and pro¬ 
cessing chemicals (if needed) can 
become burdensome if you want 
to handle large numbers of pic¬ 
tures, such as the daily image out¬ 
put of a spacecraft like GOES 
Central! 


Digital Scan Conversion 

Digital scan converters accom¬ 
plish the seeming miracle of tak¬ 
ing a slowly arriving satellite 
picture and converting it for dis¬ 
play on a standard TV monitor. In 
principle, all such systems op¬ 
erate by converting the incom¬ 
ing video variations to numerical 
values that are stored in solid- 
state memory as they arrive. 
While the information must arrive 
slowly in the normal satellite video 
format, the output of the memory 
can be cycled at extremely fast 
speeds to create a non-fading im¬ 
age on a TV monitor, which will 
persist as long as power is applied 
to the system. 

Scan converters have two pri¬ 
mary configurations: hard-wired, 
in which all of the image sampling 
and output functions are wired 
into the unit, or the more desir¬ 
able microprocessor-controlled 
mode, where image sampling and 
display are under software con¬ 
trol. The latter includes scan con¬ 
verters controlled by a variety 
of small microcomputers. The 
WSH delves extensively into both 
the theory and construction of 
scan converters, and I will not re¬ 
peat much of that basic informa¬ 
tion here. 

Suffice it to say that there are 
two primary constraints on the 
quality (resolution and grayscale 
capability) of a scan converter. 
The first is the size of the memory 
available to store the image data. 
This was a serious constraint in 
the days when microcomputers 
were limited to 64K of available 
RAM. But with various approach¬ 
es to extending memory capacity, 
together with a steady drop in the 
price of memory,jt is now practi¬ 
cal to store an entire image at es¬ 
sentially full-resolution with so 
many grayscale steps (255) that 
you cannot perceive the digital na¬ 
ture of the image. 

The real bottleneck is the TV 
display. Depending on the set or 
monitor, spatial resolving capa¬ 
bilities (in convenient digital 
terms) will range from a low of 
256 pixels/line with 256 lines in 
a non-interlaced display to a max¬ 
imum of about 512 pixels/line 
with 512 lines for a top-line dis¬ 
play with fully functional inter¬ 
lace. Sixteen grayscale steps/pix¬ 
el usually provides acceptable 
tonal resolution, and if you go to 
32 or 64 steps/pixel, the results 
are indistinguishable from analog 
on the best standard monitors. 
With appropriate sampling, either 
from the incoming picture or from 
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a larger image data set in memo¬ 
ry, very fine full-frame Images can 
be displayed even though they 
lack the full resolution of the im¬ 
age format. 

When one considers that a scan 
converter can display all of the 
products of a given satellite au¬ 
tomatically, without using a sin¬ 
gle sheet of paper, the appeal 
of these devices is understand¬ 
able! The WSH describes an ex¬ 
tremely simple display board with 
32K of resident RAM that will 
display a 256 by 256 image with 
16 grayscale shades, which can 
be used with virtually any comput¬ 
er, assuming software is avail¬ 
able, to provide satellite image 
display. 

How you get more resolution is 
a matter of the memory capacity 
of the host computer. In the case 
of my trusty Color Computer, 
which has little more available 
RAM than the display board itself, 
the solution is to sample smaller 
portions of the image at higher in¬ 
tensity. You may be limited in ba¬ 
sic display capability, but there is 
nothing to stop you from display¬ 
ing progressively smaller portions 
of the image at that same resolu¬ 
tion, the result being that the 
patch you choose to look at can be 


displayed at the theoretical limits 
of resolution of the video format in 
question. 

If you have more RAM avail¬ 
able in the computer, the task is 
even easier, even if it requires 
some tricky memory manage¬ 
ment. In the case of an IBM PC or 
clone with 640K, for example, the 
entire image can be sampled and 
stored at essentially full resolu¬ 
tion. Your basic display capability 
can then be used to view a sam¬ 
pled version of the whole frame or 
you can "zoom" in on the con¬ 
tents of memory for a more de¬ 
tailed look at any portion of the 
image. 

A microprocessor-controlled 
scan converter can do many oth¬ 
er things as well. It is possible 
to process the image for enhance¬ 
ment or any other purpose (the 
subject of a future column). You 
can generate false-color dis¬ 
plays, images, or portions of im¬ 
ages; you can save them to disk 
for later recall. The possibilities 
abound! 

The only real drawback to a 
scan converter is obtaining a per¬ 
manent copy of a picture of partic¬ 
ular interest. Roll-film photogra¬ 
phy from a monitor is convenient 
since you already can see the im¬ 


age and hence the wait for the 
hard-copy version is rarely an 
issue. 

Still another technique, large¬ 
ly unexploited, is to use a FAX 
machine to make your copy! As¬ 
suming the image is in memory, 
there is no reason why the com¬ 
puter, with the help of some exter¬ 
nal circuits, cannot output the im¬ 
age in a format the FAX machine 
can print without difficulty. Note 
that the computer controls the out¬ 
put function in this case, so there 
Is no reason why the output format 
has to match the original image 
format! In effect, any FAX ma¬ 
chine could print a satellite image 
as long as the computer could for¬ 
mat the image for the machine in 
question. 

A major advantage here, aside 
from being able to print out any 
satellite image on any FAX sys¬ 
tem, is that you need only 
print images of particular inter¬ 
est. With the FAX recorder alone, 
you must print the picture to see 
what it contains. If it is not particu¬ 
larly interesting, you have wasted 
the paper. With the scan con¬ 
verter, you get to watch aff pic¬ 
tures, but need print only those 
you want. 

If you want to build a FAX print¬ 


er for your system, it will generally 
be less complex than a stand¬ 
alone recorder simply because 
the computer can handle many of 
the control functions that have to 
be hard-wired into a dedicated 
FAX recorder. 

The future of scan converters is 
very bright, not only as the prima¬ 
ry display system in a station but 
as a useful adjunct to other dis¬ 
play systems. The flexibility of a 
computer-controlled display is al¬ 
so at the heart of any upgrade to a 
high-resolution VISSR display 
with GOES or HRPT display from 
the TIROS/NOAA spacecraft (see 
last month). 

Picture of the Month 

Since I have spent a fair amount 
of space talking about FAX. this 
month's picture is a photographic 
FAX print of an old NW WEFAXIR 
quad, printed on a photographic 
version of the FAX recorder de¬ 
scribed in the WSH. 

Note 

References to the Weather 
Satellite Handbook refer to the 
third edition, available directly 
from yours truly for $12.50 plus $1 
shipping in the U.S. or $2 else¬ 
where. ■ 



PACKET RADIO 
GOES PORTABLE 


THE FIRST CONTROLLER DESIGNED 
FOR PORTABLE AND SOLAR- 
POWERED STATIONS 



• LOW 25 mA Current drain. 

• Miniature size—Lightweight 

• AM metal, shielded enclosure. 

• Oft-board Lithium Battery RAM backup. 

• On-board watchdog for reliability. 

• Standard DB-25 Connectors 

• Output signal indicates "Connected" Status 

• Does not require squelched audio. 

• SK RAM-32K ROM 

• Remote Command Mode lor Unattended operation. 

• Hardware command lockout for security. 

• Commands compatible with our Model PKl. 

• Retains all other features of the Model PKl. 

• Extra IfO lines for special applications. 

• AX-25 & VADC Protocols. 

Power requirement: 9 to 15 Volts DC # 25 mA typical 
Dimensions: 4 6 X 5.9 X 10 inches Total Weight: 12 ozs 


Model PK1-L 

Wired / Tested 
List pfice~$209 9S 
Amateur net —$179.95 


PIttise spccily Call SiQn, SSID Number, and Node Number when ordering. 

Contact GLB tor additional Info and available options. 

We otter a complete line ol transmitters and receivers, strips, presetector preamps, 
CWiD’ers & sftilhesiters for amateur 4 commercial use. 

Bequest our FBB£ catalog. MC £ Visa welcome. 


GLBaKTRONKS.INC. 

151 Commerce Pkwy., Buffalo, NY 14224 716-675.6740 9 to 4 


SWL's: Are You Plagued By 

Phantom Signals? 

l\ 


ifr HI 


«?BOve- 


-MINITi 



Meet the Eliminator. 

Don't let its small dimensions (4”x3"x2”) fool you—the 
Grove Minltuner III is a big weapon against images, 
intermod and phantom signals on your shortwave receiver! 

This short wave/long wave pre-selector is designed to 
boost performance in the 100 kHz-30 MHz frequency 
range. If you own one of the popular general coverage 
communications receivers and are using an outside an¬ 
tenna, you NEED this extra measure of selectivity. 

No power required. Simply connect between your 
receiver and antenna. Equipped for standard PL-259 con¬ 
nections. Only $39 (free UPS shipping; *5 U.S. Mail/P.P.). 

Grove Enterprises 

140 Dog Branch Road Visa or COD call: 

Brasstown, N.C. 28902 1-8(K)-438-8155 


‘*When You Buy, Say 73” 
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ARTER >N> BUY 


Number 15 (K) your Feedback card 


MILITARY TECHNICAL MANUALS 
tor old and obsolete equipment. 60> 
page catalog, $3. Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA 90815. BNB045 

MARINE RADIO: Marconi Canada CH- 
125 synthesized AM/SSB transceiver, 
22 channels on 4, 8, and 12 MHz, 125 
Watts, 12 V dc. Never used, list $1,995, 
asking $1,495. Perry Donham KWIO, 
70 Rte. 202 North, Peterborough NH 
03458. BNB047 

QSLs to order. Variety of styles, colors, 
card stock. W4BPD QSLs, PO Drawer 
DX, Cordova SC 29039. BNB260 

THE DX^ERS MAGAZINE, Up-to-date, 
informative, interesting. Compiled and 
edited by Gus Browning W4BPD, 
DXCC Honor Roll Certificate 2-4. 
Send for ^ee sample and subscription 
Information today. PO Drawer DX, 
Cordova SC 29039. BNB261 

IMRA—International Mission Radio 
Association. Forty countries, 800 
members. Assists missionaries with 
equipment loaned, weekday net. 
14.280 MHz, 2-3 p.m. Eastern. Broth¬ 
er Bernard Frey. 1 Pryer Manor Road, 
Larchmont NY 10538. BNB326 

RADIO TRANSCRIPTION DISCS 
WANTED. Any size, speed. W7FtZ— 
WG. Box 724, Redmond WA 98073- 
0724. BNB347 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH. 
Box 250, Benton AR 72015; (501)-776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 
our 24th year. Buy, swap, sell ham-ra¬ 
dio gear. Published twice a month. Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 


QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs. Dept. A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

TOWER CLIMBING SAFETY BELTS 
and accessories. Free specs. Avatar 
Magnets W9JVF, 1147 N. Emerson #7, 
Indianapolis IN 46219-2929. BNB458 

FIND OUT what else you can hear on 
your general-coverage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club, Complete information on ma¬ 
jor North American clubs and sample 
newsletter $1. Association of North 
American Radio Clubs, PO Box 462, 
Northfield MN 55057. BNB464 

“HAMLOG" COMPUTER programs 
17 modules auto-logs, sorts 7-band 
WAS/DXCC. Full-feature editing. Ap¬ 
ple $14.95, IBM or CP/M $24.95. Much 
more. KAIAWH, PO Box 2015, Pea¬ 
body MA 01960. BNB467 

CABLE TV CONVERTERS and acces¬ 
sories of every description. (Dealers 
wanted.) Catalog $1. Crosley (L), Box 
777, Champlain NY 12919. BNB473 

WANTED: Old Western Electric, RCA, 
Radiotron, McIntosh. Marantz, Dyna- 
co. Telefunken, Tannoy. Altec—tubes, 
speakers, amplifiers. Maury Corb, 
11122 Atwell, Houston TX 77096; 
(713)-728-4343. BNB479 

LEARN CODE on your IBM PC (or 
compatible), Commodore C-64/128, or 
Macintosh. CODE-PRO takes you from 
no knowledge to proficient copy. 
Specify computer. $10 plus $2 s&h. 
Trio Technology, Dept. 861, PO Box 
402, Palm Bay FL 32906. BNB490 

DIGITAL AUTOMATIC DISPLAYS for 
FT-IOIs, TS-520S, Collins, Drake, 
Swan, Heath, and all others. Six 1/2" 


digits. 5" wide by 1-1/4" metal cabinet. 
Send $2 for information. Receive a $30 
discount Includes accuracy compari¬ 
sons of the simple BCD and offset (May 
73) readouts, found in new radios, 
against our “Calculating Frequency 
Counter" readouts. Please be specific. 
Grand Systems, PO Box 3377, Dept A, 
Blaine WA 98230. BNB496 

POST CARD QSL KIT—Converts post 
cards and photos to QSLs! Stamp 
brings circular. K-K Labels, PO Box 
412, Troy NY 12181-0412. BNB498 

ATTENTION! Kenwood TS^30S, TS- 
440S, TS-940S; ICOM 745 and 751; 
Yaesu FT-757GX owners! Modification 
for general-coverage transmit the right 
way. $5 each or 3 for $10, Many other 
mods available. Money order or cash to 
W. Thomas, PO Box 96, Uniontown PA 
15401. BNB503 

WANTED: EQUIPMENT AND RELAT¬ 
ED ITEMS. The Radio Club of Junior 
High School 22 NYC, Inc. is a non-prof¬ 
it organization, granted 501(c)(3) 
status by the IRS, incorporated under 
the laws of the State of New York with 
the goal of using the theme of ham 
radio to further and enhance the edu¬ 
cation of young people. Your property 
donation would be greatly appreciat¬ 
ed and acknowledged with a receipt 
for your tax-deductible donation. 
Please contact WB2JKJ through the 
Callbook or telephone (516)-674-4072, 
24 hours, seven days a week. Thank 
you! BNB506 

APPLE ll+/c/e MORSE CODE PRO¬ 
GRAM. Menus, 31 modes, lesson 
plans, graphics, word processor, 1- 
100 wpm, etc. Write LARESCO, PO 
Box 2018, 1200 Ring Road, Calumet 
City IL 60409; (312)-891-3279. 
BNB507 

TEN-TEC, now shipping new boxed 
USA-made, latest 1987 factory mod¬ 
els. Corsair 11. Century 22, Argosy II 
transceivers, Titan linear amplifier, 
229A 2-kW antenna tuner, acces¬ 
sories, and antennas. For best Ten- 
Tec deal, write or phone Bill Slep, Step 
Electronics Company, Highway 441, 
Olto NC 28763; (704)-524-7519. 
BNB508 

HOME-BREW PROJECTS LIST. 
SASE WB2EUF. PO Box 708. East 
Hampton NY 11937. BNB509 

LASERS: illustrated how-to manual on 
ham radio use of lasers. 112 bound 
pages of practical information, plans, 
schematics, photos, sources of inex¬ 
pensive parts. $13.96 ppd. Steve Noll, 
1288 Winford, Ventura CA 93004. 
BNB510 

DESIGN ANTENNA TRAPS quickly 
and accurately with your Apple IL Send 
$10 for program disk and manual, 
SASE for more Information. WIHUE, 
119-7 Buckland Street, Plantsville CT 
06479. BNB511 


r 


Barter 'N' Buy advertising must pertain to ham radio products or services. 

□Individual (noncommercial).....25c per word 

□Commercial....... 60c per word 

Prepayment required. Count oniy the words in the text Your address is 
free, 73 cannot verify advertising claims and cannot be held responsible 
for claims made by the advertiser. Liability will be limited to making any 
necessary corrections in the next available issue. Please print clearly or 
type (double-spaced). 


No discounts or commissions are available. Copy must be received in 
Peterborough by the fifth of the second month preceding the cover date. 
Make checks payable to 73 Magazine and send to: Hope Currier, 73 
Magazine, WGE Center, Peterborough NH 03458. 


L 
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MILITARY BATTERIES; For the PRC 
8-9 and 10 Radio. $4 each plus ship¬ 
ping. Large quantity discounts. Send 
inquiries to Gary Badrak, 11781 East 
Drive, Fife Lake Ml 49633, or call (616)- 
879-4218. BNB512 


SATELLITE SYSTEMS DISCOUNT 
CATALOG—$2 (refundable). Orion 
Descrambiing Manual—$19.95. 
LSASE—brochure. Microtronics. PO 
Box 2517-BB, Covina CA 91722. 
BNB513 


QSL CARDS. Choose from six beauti¬ 
ful new designs or custom printed from 
your art. Write for free samples. San- 
dollar Press, PO Box 30726, Santa 
Barbara CA 93130. BNB514 


MOSLEY Classic CL 10-15 beam. 
CDR HAM-M rotor, 100-ft RG-8/U and 
rotor cable—all for $99. DX100 trans¬ 
mitter $25. HW-101 kit $45. SX-101 
$35. GenRad 1601-A VHF bridge $39. 
Pick up only. AI Cookson W1FGX, 2 
Baywater Drive, Darien CT 06820; 
(203)-655-8002. BNB515 


SSB CRYSTAL FILTERS, 9.0-MHz. 
2.2-kHz bandwidth, 6 pole, with data; 
$20 postpaid. O.E.M. quantity avail¬ 
able. ICL7117 DVM chips, drives 3-1/2 
digit LED directly, same as 7107 plus 
hold, with data; $6, 2/$10. postpaid. 
Dentron Seoul C.A.P. transceiver, 4 
MHz, 100 Watts, new; $250; A.CP.S.; 
$75. postpaid. George J. Misic, 14481 
Watt Road, Novelty OH 44072. 
BNB516 


LEARN MORSE CODE IN 1 HOUR. 
Amazing new easy technique. Money- 
back guarantee. $5. Bahr, Dept. H, 
2549 Temple Street N.E., Palm Bay FL 
32905. BNB517 


SHOW IT IN STYLE—Full color QSLs 
by Smith Printing. From your prints/ 
slides. Sample packet. SASE. 20420 
Calhaven Drive, Saugus CA 91350; 
(805)-251-7211.BNB518 


WANTED: I am very limited on funds, 
looking for later model Digital HF 
Transceiver. Physical condition unim¬ 
portant as long as in good working 
order. D. Hohensee KA0ELD, 217 N. 
Hamilton. Pratt KS 67124. BNB519 


ROTATING TOWER SYSTEMS, 
INC—Offers complete hardware 
systems to rotate 45 and 55 tower. 
Write or call for further details and 
prices. Box 44, Prosper TX 75078; 
(214)-347-2560. BNB520 


BURGLAR ALARMS—BOOMING 
BUSINESS. Commercial'Residential. 
Terrific part-time business. Phone 
(616)-455-2339 anytime. Security Elec¬ 
tronics International, PO Box 1456, 
Grand Rapids Ml 49501. BNB521 
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NOTES FROM FN42 

Sri Lanka Joins us this month — 
just in time for us to wish it a happy 
Independence Day (February 4). 
February 6 is Watangi Day (New 
Zealand Day), and the 11th is 
Founding of the Nation Day in 
Japan, where (according to The 
Economist of London) the aver¬ 
age income of the 121 million 
Japanese is now $17,000 per 
year. The magazine says that the 
average income of 242 million 
Americans is $16,000, All other 
aspects of this aside (as being ir¬ 
relevant to this column), one rea¬ 
son for Japanese successes is 
that they learned a great deal from 
the United States-^and we wish 
them a happy Founding Day, It 
now is appropriate to note that the 
time has come in the cycle of 
world affairs for the U,S, to team 
from Japan. Which is a round¬ 
about way to wonder out loud 
when JARL is going to name a 
foreign correspondent to this col¬ 
umn—to help us start to learn how 
they do it.. . it is time, JARL, for 
you ' ‘to establish a horizontal rela¬ 
tionship” with us. (To the Jap¬ 
anese businessman, that means 
dealing with the “horizontal” En¬ 
glish language.) And the 11th of 
February also is the 139th birth¬ 
day of Thomas Alva Edison, from 
whom everybody learned. Happy 
birthday, Mr. Edison, and many, 
many thanks. 

ROUNDUP 

On November 3,1986, the Unit¬ 
ed States, at the stroke of a pen, 
became 17.000 people bigger. 
Huh, you ask? That was when, af¬ 
ter more than 11 years of bureau¬ 
cratic paper shuffling, the North¬ 
ern Marianas (meaning all those 
islands except Guam) became a 
U.S. Commonwealth and the in¬ 
habitants became U.S. citizens. 
The KG6s, KG6Ts, KHOs, and 
KH2s on Tinian, Saipan, and Rota 
(to name the largest three islands 
affected) became U.S. hams. So 
send your congratulations: make 
Governor Pedro P. Tenorio an 
honorary ham. Make contact and 
collect a card dated during the 
first year of the new status. 

A Directory of Awards and 
Diplomas. A booklet “listing full 
details of over 250 awards and 
diplomas” has been created by 
GlTZU, who sent us this informa¬ 
tion along with a couple of sample 


pages and the index. It is a fasci¬ 
nating list that appears to be orga¬ 
nized alphabetically by country 
(with a slip here and there—in the 
index, anyway, where Austria is 
followed by Australia, Japan by 
Hungary, then Japan again—but 
these were probably draft pages 
that we got). The list starts with 
DX Widows Award (Australian?), 
goes through Worked All Malay¬ 
sia, and ends with the San Cristo¬ 
bal Award (must be Venezuelan). 
The booklet is available for 3 
pounds, U.S. $8, or 15 IRCs from 
Mrs. Sue Squibb GlTZU, 36 
Frognal Gardens, Teynham, 
Sittingbourne, Kent ME9 9HU, 
England. 

Sixteenth SARTG RTTY Con- 
test Results. August's Scandina¬ 
vian Amateur Radio Teletype 
Group 1986 World RTTY Contest 
results listed two U.S. stations in 
the top ten: WA7EGA in second 
place and WB5HBR in sixth place. 
Ten U.S. calls were among the 78 
logs submitted. The top five in 
Class A (single-op), B (multi), and 
C (SWL) were: 

A. G4SKA 219,600: I7FKO 
218,435: HB9HK 21 1,560; 
SM5FUG 202,710; and EA5FKI. 

B. LZ2KIM 316,220; WA7EGA 
210,900; OH2AH 150,520; 
OH20T 54.280; and YU2CRS 
31,785. 

C. OH-100 272.330; DE2QRV 
214,360; ONL-383 98,100; Y2- 
2814/M51 77,140; and OH2-900 
54,280. 


Our Global Electronic Village. 
An electronic global community 
began to form when the first wire¬ 
less transmission was completed 
across a national boundary. Radio 
amateurs were its first citizens 
and still are sinews and muscles 
for this new mega-village. What 
part will amateur radio enthusi¬ 
asts play in the future as TV 
becomes one of the strong links 
between all peoples everywhere? 
Hams have a common language 
and a common (technological) 
culture; this will not be the case 
with TV viewers. It is time to think 
about this because before you 
are 15 years older TV’s biggest 
market in the world will be China, 
although at present, in China and 
India, where nearly half of the 
Earth's population lives, the “TV 
culture” is just now beginning. 

Carlo Sartori, writing in Panora¬ 
ma [of Milan, Italy—excerpted in 
World Press Review, December, 
1986], reports on TV’s rapid 
growth since its birth in England in 
1936. The U.S. was first to have a 
TV culture, then it came in the ear¬ 
ly fifties to industrialized Europe 
and Japan, the Communist bloc 
countries in the late fifties, and 
Latin America and Africa in the 
sixties. Some dates of nations get¬ 
ting TV: South Africa in 1976, Sri 
Lanka in 1979, Burma and Swazi¬ 
land in 1980, Mozambique in 
1982, Nepal in 1984, and now, 
Papua New Guinea. 

In the U.S. today there are 300 
private (non-network) stations; in 
Europe, national borders have no 
meaning to TV as a result of Mur¬ 
doch’s satellite Sky Channel 
(reaching six million homes in 10 
nations), and other such endeav¬ 



An ALARA “Get-together” in September, 1984. L to R, front to back: 
VK-3DML, 2DtX, 7HD, 3DMS, 5ANW;2DJO, 2PSC, 6YF, 3DVT 5BYL: 
3VAN, 4ACJ, 2PXS, 3VBK, 5YJ; 5AOV, 3NLO, 2KFO, 3BIR, 3KS: and 
Muriel May, 5QOand3AYL. (Photo courtesy of Betken Productions) 
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ors (the British Superchannel, 
Brazil’s Globa network out of 
Monte Carlo, and Ted Turner’s 
CNN plans for Europe). Even 
state-controlled TV is going to be 
a part of the TV picture, according 
to Sartori, who reports that, forex- 
ample, as early as 1979 the Com¬ 
munist Party Central Committee 
in Moscow condemned govern¬ 
ment-controlled TV for its “formal¬ 
ism, verbosity, propagandistic 
cliches, gray commentary style, 
and mechanical repetition of offi¬ 
cial truths to the detriment of cre¬ 
ative interpretation.” [WowU] 

Look at what you started, radio 
amateurs of the world! What are 
you doing now to help the world’s 
people understand each other as 
you understand each other al¬ 
ready? 

A global village? You bet! Look 
at the report from Ralf Beyer 
DJ3NW below. All about the 
Federal Republic of Germany? 
Nope. All about the Italian beacon 
robot, IY4M. And Rune Wande 
SM0CQP reports on the Eu¬ 
ropean License: more boundaries 
vanish. One world, coming to your 
neighborhood soon ... 



AUSTRALIA 


J. E. Joyce VK3YJ 
44 Wren Street 
Altona 3018 
Victoria 
Australia 

ALARA 

On the 30th of June. 1975, a 
group of women interested in 
amateur radio met in Melbourne 
and formed the Ladies’ Amateur 
Radio Association, now A(us- 
tralian) LARA. Norma VK3AYL 
(now VK2DJO) was foundation 
president. With more than 200 
members today, ALARA’s main 
aim has been to encourage the 
active participation of women in 
amateur radio. ALARA has an 
award, contests, trophies, nu¬ 
merous nets, and a quarterly 
newsletter. 

The official net is on ±3.580 
MHz at 1030 UTC Mondays (1000 
during daylight saving time), link¬ 
ing YL operators all over Aus¬ 
tralia. The net allows YL newcom¬ 
ers to try their hand—to overcome 
mike shyness and say hello. All 
are welcome. The monthly meet¬ 
ings are held on the net on fourth 
Mondays (except in December). 




Beacon robot IY4M. 


Other nets, conducted by 
ALARA or other YLs, include: 

•YL DX “220” net, Mondays, 
0600 UTC, 14.220 MHz. 

•“Open House” System, Tues¬ 
days and Thursdays, 0900-1200 
UTC in winter and 1000-1300 in 
summer, ±14.332 MHz. 

• 15-meter net, Fridays, 0400 
UTC. 21.188 MHz. 

•Queensland net, Wednesdays, 
1000 UTC, ±3.563 MHz. 

•WA ALARA/YL net, Mondays, 
1200 UTC. ±3.585 MHz. 

•CW: Wednesdays, 0430 UTC, 
7.030 MHz (VK3KS, VK2SU). and 
Mondays. Thursdays, Fridays, 
0300 UTC, 14.050 MHz (VK3KS. 
VK4BSQ. VK4ATK). 

ALARA has Its own song and 
much recruitment material. They 
have their own lapel badge, 
charms suitable for necklaces, 
bracelets, etc., and teaspoons 
(and sugar spoons) with their em¬ 
blem (a great collector’s item). 
When a member signs off, the 
farewell is “33.” This was origi¬ 
nated by Clara W2RUF (SK) and 
adopted by the American Young 
Ladies Radio League for exclu¬ 
sive YL use; it means friendship 
between YLs. 

Interested YLs may write to: 
The Treasurer, ALARA, PO Box 4, 
Middle Brighton, Australia 3186. 

I am indebted to the ALARA 
Publicity Officer, Joy VK2EBX, for 
most of this information. 


A Radio Communications Ci¬ 
tation, \/K2BVS writes that by 
now citations have been sent to all 
persons and organizations in the 
amateur radio field who were 
known to have helped handle Aus¬ 
tralian messages during (1) the 
national Australian telephone 
breakdown, 10-17 June 1981, 
and/or (2) the Mexico City earth¬ 


quake disaster, 21-25 September 

1985, and/or (3) the San Salvador 
City earthquake disaster, 11-19 
October 1986. Inevitably, howev¬ 
er, in operations of such magni¬ 
tude, participants may be over¬ 
looked, be unknown, or have 
moved or changed callsigns 
since. Therefore, the citation is 
now being offered as a general 
award. Eligible are all Mexican ra¬ 
dio amateurs involved in 1985, all 
El Salvador amateurs involved in 

1986, and any overseas amateurs 
who helped Australian messages 
to flow, plus any who helped ama¬ 
teurs originate, relay, or deliver 
such messages over the air, by 
telephone, or by any other means, 
or provided updates to national or 
governmental organizations or to 
the media. This includes assis¬ 
tance at net control or relay sta¬ 
tions, CB operators delivering or 
collecting local-area messages, 
and members of the general pub¬ 
lic whose special help has been 
acknowledged. 

To obtain the citation (see Fig. 
1), send details of your involve¬ 
ment together with $5 to Sam 
Voron \/K2B\/S. 2 Griffith Avenue, 
Roseville, N.S.W., Australia 2069. 



FEDERAL REPUBLIC 
OF GERMANY 


Ratf Beyer DJ3NW 
Opferkamp 14 
3300 Braunschweig 
West Germany 

Frequent short-skip conditions 
on 10 meters gave dozens of ama¬ 
teurs in Europe a chance to log on 
the Italian beacon robot, IY4M, re¬ 


cently. So it is time to get ready to 
contact the robot from other conti¬ 
nents, too. in case of short band 
openings now and then and gen¬ 
erally better conditions to be ex¬ 
pected in the long run. 

The beacon is sponsored and 
managed by the Associatione Ra- 
dioamatori, Sezione di Bologna, 
Italy. It is dedicated to the remem¬ 
brance of the great Italian scien¬ 
tist and pioneer, Guglietmo Mar¬ 
coni, who established the first 
radio contact over the Atlantic on 
December 12, 1901, between 
Newfoundland, Canada, and 
Poldhu, in Cornwall, England. 
The beacon is near the Villa 
Griffone at Pontecchio Marconi, in 
Bologna, Italy, where young 
Guglielmo made his early radio 
experiments, and from where the 
first radio signals originated. 

Purposes of the beacon in¬ 
clude: to serve as a reference 
for propagation studies and an¬ 
tenna tests, as a signal source 
for receiver checks, and to broad¬ 
cast information and bulletins of 
general interest. Another rather 
unique purpose is to communi¬ 
cate with users and collect data on 
stations that operate the beacon. 
Normally, a computer and modem 
are required to get in contact with 
such a machine. IY4M, however, 
communicates in Morse code, 
so everyone is ready for a QSO 
with him. 

IY4M operates on 28.195 MHz 
In CW with a normal output pow¬ 
er of 20 Watts and a 5/8-wave 
ground-plane antenna. It identi¬ 
fies itself by sending IY4M twice, 
followed by the Intermittent signal 

( - - ) 

followed by the message. IY4M 
ROBOT QRV QRV, at 15 wpm 
code speed. If a command is 
received within 30 seconds, it will 


be executed by the machine; oth¬ 
erwise, the cycle repeats. The 
robot adapts automatically to your 
code speed, which may be within 
the range of 10 to 50 wpm: it an¬ 
swers at the same speed with 
which it is approached by the 
user. The bandwidth of the receiv¬ 
er is about ±2590 Hz, centered on 
the nominal frequency of 28.195 
MHz. 

A short QSO with the robot Is 
initiated by sending on his fre¬ 
quency in CW a message like: 
IY4M IY4M DE DJ3NW DJ3NW K 
The robot checks the syntax of the 
callsign received. For instance, if 
you send HELLO instead of your 
call, the robot will answer: 

HELLO HELLO ? ? PSE AGN 
If a correct call is received once 
only, the robot answers: 

DJ3NW DJ3NW ? ? PSE AGN 
If the robot doesn’t understand 
the call at all, it answers; 

? ? PSE AGN 

If the initiating message is accept¬ 
ed, the robot answers: 

DJ3NW DJ3NW DE IY4M~-HR 
OP ROBOT—TKS FER CALL NW 
STORED IN MEMORY^NW PSE 
SEND SIG ES WL GIVE U RPRT 
BK. 

At this point, send a signal 
(dots, dashes, or carrier) for about 
four seconds. The robot then an¬ 
swers (for example), R UR RST IS 
55 55, and asks, NW PSE MY RST 
RST ? ? BK, and expects that you 
will give a report (RST) at least 
twice, ending with a well-spaced 
letter K. The robot then answers, 
R R TKS FER (RST) and termi¬ 
nates the QSO by saying good-by 
in one of these languages, select¬ 
ed according to your callsign: En¬ 
glish, Italian, Spanish, French, 
German, Swedish, Finnish, Japa- 
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Keyword 

Response 

Action 

ORPK 

IY4M QRP PWR 2WOUT 

Output power is switched to 2 Watts and is 
reset to ^ Watts again if the robot identifies 
itself. 

QROK 

lYAMOROaOWOUT 

Normal output power of 20 Watts is restored. 

OtGK 

An intermittent signal is sent 
lor about 15 seconds. 


QSAK 

RR 

The user should now send a signal for about 

4 seconds, and the robot responds, for 
example, UR S 5 5, orSRI NIL if the received 
signal is inadequate for some reason* 

QTd?K 

QTCSTORED 

Robot tells you which messages (1 -5) are 
currently stored* or It answers* 

NO QTC STORED. 

QTCTthruSK 


Robottransmitsthe requested QTC at the 

user 's code speed* 

but not slower than 18 wpm. 

INFOK 

lYAM AT (hour and date in UTC) 

FQ28195KH2 

QRO(QRP)20(2)WOUT 

ANT GP 5/8 

L0CJN540K 

CODE SPEED ...WPM,,. 

TEMP (MINUS) 


USTK 

V V V LIST OF QSO AT (hour and 

Each entry is listed by time, date* callsign, 


date in UTC) followed by a list of 

RST sent or ?, RST received or ?, and 


all QSOs storedvat 50 wpm. 

robot output powen 0-20 Watts* P»2 Watts. 

LISTLK 

Same but at 30 wpm 


MSG 1-4 


Transmission of a stored message at your 
code speed but not less than 18 wpm. 

MSG1: list of keys; MSG2: list continued; 
MSG3: How to operate the robot; MSG4: 
Guglieimo Marconi celebrating message. 


Table 1, Commands accepted by IY4M. 


nese. Serbo-Croat, Russian, and 
Portuguese. 

In addition, the robot accepts a 
number of keywords and re¬ 
sponds to them—see Table 1. 

You can operate the robot quite 
easily if you follow these recom¬ 
mendations: 

•To be sure you are heard by the 
robot, send some Vs followed by a 
well-spaced letter K. The robot an¬ 
swers, ? ?. 

•Sending a couple of Vs at the 
beginning of each transmission 
helps the robot to synchronize 
with your speed. 

•Each key can be repeated sever¬ 
al times to cope with QRM. How¬ 
ever, the time limit for a command 
is 30 seconds. 

•End each command with a well¬ 
spaced letter K. If the robot does 
not respond, he may not have re¬ 
ceived the K properly. Send an¬ 
other K. Otherwise, start all over 
again. 

•Keywords and callsigns must be 
transmitted without spaces. 
DJ3NW rather than DJ 3 NW, for 
example. 

A special QSL card is sent to all 
stations logged by the robot. 
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Beacon robot IY4M was de¬ 
signed and built by tK4BWC, 
t4DVT. IK4EWK, t4lJY, and 
t4TNM, with the cooperation of 
WACO, I4BER, I4BUA, IK4CZF, 
I4NE, t4QHD, and t4TA. 

The idea to build the machine 
came from Marco De Vietro 
IK4EWK and his father, I4DVT. 
Two years ago, Marco began with 
an Apple It computer and a simple 
program in Forth which was able 
to decode a CW signal from the 
computer I/O port, to recognize a 
command, and to execute it. Lat¬ 
er, the gang of IY4M built a dedi¬ 
cated computer, clock, A/D con¬ 
verter, receiver, and interfaces to 
get IY4M on the air. 

There are more features to 
come. "We would like to build a 
completely new computer for 
the robot, based on an MS-DOS 
operating system,** Marco says. 
"The primary goal (would be] to 
make the system smarter in 
recognizing commands and call- 
signs even with the wrong spacing 
between letters or words." New 
commands may include a Morse 
tutor, a mailbox, or a facility to 
vary the transmitter output power 


over a wide range. And PROLOG, 
one of the artificial intelligence 
languages, is already considered 
a candidate to implement the Im¬ 
provements. 

I really love to get in contact with 
IY4M and enjoy the way it pro¬ 
vides everyone with access to an 
intelligent machine by the sim¬ 
plest type of radio communica¬ 
tions of all—good old CW. Thanks 
to the crew of IY4M for a job well 
done! 

And thanks to Marco De Vietro 
IK4EWK for the Information on 
IY4M. 



SRI LANKA 


Calvin Fernando 4S7CF 
15/6, Albert Perera Avenue 
Nugegoda 
Sri Lanka 

(Welcome to Calvin 4S7CF of the 
nation of Taprobane (as it was 
known to the ancients), Serendip 
(as it was known later), Ceylon (as 
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known in modern times—until 
1972), and the Republic of Sri 
Lanka, as it is known now—a 
25.332 square-mile island in the 
Indian Ocean off the SE coast of 
India. Calvin is a vice-president of 
the Radio Society of Sri Lanka and 
is active on 20 when the band is 
open. (He has all 50 U.S. states 
confirmed.) 

The Radio Society of Sri Lanka 
had its annual meeting in August 
and elected R.E.H. Perera 4S7EP 
(Earnie) as president, 4S7CF and 
R. Gunawardene 4S7RR (Ranjit) 
as vice-presidents, and the follow¬ 
ing: Ekendra 4S7EF, Hon. Secre¬ 
tary; D.P. Pathmaperuma, Hon. 
Treasurer; Victor 4S7VK. Editor; 
and Rodney 4S7RM. Auditor. 
Committee members are Warne 
4S7PW, Ananda 4S7NB, Paul 
4S7PVR, Cecil 4S7CD, Vasantha 
4S7VG. A.C.S. Jayaranjan. and 
H. Buddadasa. 

Amateur radio is more than 50 
years old in Sri Lanka, and is 
growing slowly. About 150 hams 
are licensed, of whom about 30 
are active, a few of them DXers. 
The RSSL Issues a Worked Ten 
4S7 Stations award to any li¬ 
censed amateur. (Send 10 IRCs 
and certified log extracts to 
Awards Manager RSSL. PO Box 
907, Colombo, Sri Lanka.) The 
QSL bureau is also at this 
address. 

A license to operate may be Is¬ 
sued to visiting hams if application 
is made at least three months be¬ 
fore arrival (Calvin offers his help; 
contact him]. No third-party traffic 
is permitted. 

Most hams visiting Sri Lanka 
visit our society gel-togethers. 
Recent Interesting visitors includ¬ 
ed OM Karl DDJ2NH, who donat¬ 
ed the only 2m repeater, at pres¬ 
ent (receives on 145.000 MHz, 
transmits on 145.60), and OM Mi¬ 
noru JA3MNP, who has sent us 
about 25 2-meter rigs collected 
from JA hams as presents for 
our hams. 

We have never had visiting ex¬ 
pedition groups, but it will be a 
good idea. If you will let us know 
specific plans, I can put it up to the 
RSSL and see how we can give 
our cooperation. Our club station 
uses 4S^AA during the All Asia 
DX Contest. 

I like your magazine very much 
but it is very seldom that we see a 
copy. Best73. .. 

A one-year subscription has been 
entered for the RSSL as ‘*lnter- 
naf/ona/'s" foreign correspon¬ 
dent, through its representative, 
4S7CF 






SWEDEN 


Rune Wande SM0COP 
Frejavagen 10 
S-15500Nykvarn 
Sweden 

CEPT LICENSE 

By the time you read this, the 
European License according to 
the CEPT Agreement should have 
been accepted by the Swedish 
Telecommunication Authority. 
This will mean that amateurs in 
those European countries that 
have accepted the CEPT Agree* 
ment no longer have to apply for a 
reciprocal license when traveling 
on vacation and bringing the radio 
with them. I will confirm this in a 
future report and give specific in¬ 
formation on which countries this 
applies to. Others must continue 
to follow the reciprocal licensing 
procedure. 

THE SWEDEN AWARD 

We all know that amateur ra¬ 
dio is a greatly diversified avoca¬ 
tion. Regardless of our prime in¬ 


terest within the field, we sooner 
or later get into the game of hunt¬ 
ing for awards. At one time, it 
seemed like every radio club was 
running its own award. Some 
awards are regarded as very pres¬ 
tigious, while others may be 
just a nice decoration hanging on 
the wall. 

Some seven years ago, the 
Sweden Award was established 
by the radio club Nykopings 
Sandareamatorer. The prime pur¬ 
pose was to increase the low 
amateur activity on the 80-meter 
band. More or less to everybody's 
surprise, this activity has been 
ever increasing throughout the 
years and has attracted more and 
more amateurs. It also has de¬ 
veloped into more than just hunt¬ 
ing for an award. Those who take 
part become very good friends 
and even arrange annual meet¬ 
ings which have become very 
well liked. 

Collect 100 Parishes. The 
smallest administrative geo¬ 
graphical area in Sweden is a 
parish. In all there are 2,563 
parishes, but for the Sweden 
Award, you must work only 100 
different ones. If you are trying for 
additional stickers or even head¬ 
ing for “Worked All Swedish 



Parishes,” you must follow the 
mobile activity going on, The most 
amazing thing with this award has 
been the increasingly big mobile 
activity. The performance of the 
mobile setups is astounding. It 
has even been possible for sta¬ 
tions in the most southern part of 
Sweden to work mobile stations 
north of the Arctic Circle on the 
80-meter band, a distance of 
1,500 kilometers (940 miles). 
Summertime and Midnight Sun 
have not really favored the propa¬ 
gation on these low frequencies, 
but the avid award hunters have 
done it anyway. 

Another thing to be pointed out 
is the operating technique that 
has been developed. It reminds 
us a lot of a DX pileup, but here it 
is mandatory that each station 
giving a report also repeats the 
report received. Very often some¬ 
body else keeps the log when a 
mobile station is involved in the 
activity. You may, however, col¬ 
lect parishes during regular OSOs 
which, of course, are valid for the 
award. 

For many amateurs it is a learn¬ 
ing experience of many kinds to 
take part in this award-hunting ac¬ 
tivity. One is that you have a 
chance to get a good knowledge 
of Swedish geography. It is very 
interesting to look up on a map to 
find out where the station you 
worked is located. 

U,S. County Award Similari¬ 
ties. The Sweden Award has simi¬ 
larities with the very popular U.S. 
Counties Award [sponsored by 
CO]. The first one to work all 
parishes was Nils SM0TW. He is 
still active helping others to 
achieve the same goal. The last 
few years. Elvir SM7HZZ has 
been the leading enthusiast. He 
has worked over 15,000 OSOs 
from 1,300 parishes being mobile! 
From his home station, he is usu- 



The pennant awarded for working 
all parishes. 


ally the one directing the net. This 
last summer, Olle SM6CVL has 
covered most parts of South Swe¬ 
den, running mobile from over 
1,000 parishes. 

Record Book Required. To 
date, over 1,500 Record Books 
have been sent out. So far, 61 
amateurs have worked all parish¬ 
es. The first one outside Sweden 
was Harald LA9VK, who received 
the Worked All No. 40. A Record 
Book is required, and has to be 
sent to the club together with the 
application for this award. The 
charge is 35 Swedish Kroner plus 
postage (approx. U.S. $5 plus 
postage). Send for further infor¬ 
mation from NSA Diploma Man¬ 
ager, Box 25, S~6II 22 Nykoping, 
Sweden. 

A QSL card exchange is not re¬ 
quired for this award, but NSA re¬ 
serves the right to examine log 
entries. All Record Books are 
given an ID number. All amateur 
bands and modes may be used to 
work Swedish stations, although 
the most popular frequency for 
mobile activity Is 3,760 kHz. There 
also is a special mobile trophy and 
a CW trophy. After the minimum 
100 parishes required for the ba¬ 
sic award, there are stickers for 
500, 1,000, and ALL. A beautiful 
pennant is issued when all parish¬ 
es have been worked. 

Although this award is, of 
course, easiest to achieve for 
amateurs in Sweden and its 
neighboring countries, there are 
quite a few Record Books in oth¬ 
er European countries and in 
the U.S. Why don’t you start 
collecting parishes? In Swedish, 
a parish is called a forsamling. 
When you work CW. ask for 
the “FG.” Write for your Record 
Book and for all the information 
you will need for the Sweden 
Award. ■ 




CES 800 STANDARD FEATURES 

• Hail and lull cfeiplex capable 

• Back tit positive action keytoard 

• Adjustable levels for any radio 

• Audible sidetone • Automatic FIT 

• Auto microphone mute 

• Offhocit ^aker mute 

• On-hodk dialing 

CES 800 OPTIONAt FEATURES 

• Auto dial of 21 digit numbers 

• Programmat^e dial speed changes, and 
pauses with or without PTT 

• Last number re-dial 

• Decode options including — latched call 
light, audible alert, horn relay mrtput 


Make The 
Connection 



CmL Iff MOWt TCMX nm-- 1.MQ.i»>99l4 

Communications Ela:lrontcs ^jeclallies, Inc 
803C S Orlando Avenue 
Winter Park, Florida 32789 
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1986 15/20-METER SSB CHAMPIONSHIP RESULTS 


DL6FBL, N5TR, and K5LZO 
—20-M6t^ World Champions— 

Superbowl Syndromel That was the or¬ 
der of the day as dedicated contesters world¬ 


wide chose to take to the airwaves instead. 
Normally we would have scheduled the 60- 
or 160-meler evente on this football week¬ 
end, but the NFL announced their schedule 
much later in the season than they normally 


do, 73 had already scheduled the contesting 
events. 

Despite the odcte, DL6FBL literally walk^ 
away with World Championship hortors His 
single-operator OX entry included 80 


OveraU Winners—Sin^ Operator: 
USA NR5M 

Canada VE38VD 

DX DL6FBL 

Over^ Winners—Muht-Qpermw: 
USA K5LZO 

DX GW4EZW 

W/VE Stations—Sin^ Operator: 


AR 

CA 

CO 

CT 

DE 

FL 

QA 

lA 

IL 

IN 

KS 

KY 

MA 

MD 

ME 

Ml 

MN 

NC 

NE 

NH 

NJ 

NM 

NY 

OH 

OR 

PA 

TX 

VA 

VT 

WA 

ALT 

NS 


WB5KED 

WA6FGV 

WtiZV 

KA1YR 

AC3T 

K4XS 

WS4N 

KD6HY 

W9REC 

KB6C/9 

WBfWHB 

KI4UJ 

KA1GG 

N3AOE 

KR2K/1 

N6CXX 

W6NGB 

KF4HK 

KV0I 

AF1T 

WB2ULI 

AI9X 

KA2VAJ 

W06DVX 

NfTT 

W3ARK 

NR5M 

W4WJJ 

W3SOH 

N7BES 

VE6CPP 

VEIBOT 


85 

85 


85 

85 


85 

65 


65 

85 

85 


65 

65 


65 

66 
65 


1.062,950 

645.465 

1,601,150 


932,815 

109,620 

62,565 

286,600 

34,400 

233.100 
60,672 

296,825 

62.640 
41,520 

3,650 

1,360 

191.100 
36,960 

916.360 

29.250 
1,875 

145,140 

7,425 

55.000 

211,670 

50.640 
793,660 

22,500 

33.250 
36350 

296.400 
41,370 
1,062.950 
117.410 
7350 
425,655 
32,745 
164,900 


W/VE Stations—Mt^Operaton 


CT 

IN 

KS 

LA 

OR 

TX 

WA 

WY 


KAlYR 

KE9T 

WBOOlZ 

KD5RW 

NK7U 

K5LZO 

KE7C 

KB7M 


DX Statimts—Single Operator 


Alaska 

Australia 

Balearic 

Brazil 

Bulgaria 

Canary Is. 

Czech, 

Hawaii 

Honduras 

Indonesia 

l^ael 

naly 

Japan 

New Caledonia 
Potimal 
Puerto Rico 
Scollartd 

Sweden 
UN HO 
Wales 

W-Garmany 

Yugoslavia 


KL7U 

VK2BOS 

EA6VO 

PT2TF 

L21YEW 

EA8VV 

OK1RI 

KH6DW 

HRIFC 

YB0ZEA 

4X6IF 

I4UFH 

JK1MAZ 

FK8FA 

CT1DI2 

KP4FI 

GM4WEW 

EA3BOX 

SM7NNJ 

4U1UN 

GW4BLE 

DL6FBL 

YU7SF 


OX Statk>ns—Multi-Operator 
England G4CVK 

Finland OH7AI 

Japan JA7YCO 

Wales GW4EZW 


85 

86 
85 


85 

85 

85 


65 

85 


85 

65 


65 

85 


360,500 

453,600 

96,460 

266.900 

435.590 

932,615 

559.660 

20,125 


141,345 

16.500 

222,950 

114,700 

272.460 

32,760 

555.660 

623.310 

15,225 

270 

140.600 

164.125 

166,260 

120,750 

3,440 

749,840 

4,600 

128,076 

9.450 

4,860 

612.720 

1,801,150 

1.100 


35.550 

31.785 

36,340 

109.620 


OSOs, 55 stales and provinces. 108 DX coun¬ 
tries, and 1,801.150 contest paints! Fantastic 
score—the highest in the contest* Great job. 
Bent 

This year's runner-up is a newcomer to 



World 20-meter single-op DX champion 
OL6FBL 



Table t ^meter honor roU-afl-time record holders {Columns show OTH, callsign, year, and score, i 


20-meter DXstngle-op runner-up AH6GO, 






































the contest community She promises to be a 
threat any lime she's on the band Meet He- 
ten AH6GO. This was Helen’s hrst or second 
(can’t remember which) contest entry. Heard 
her a tew weeks later, and she was among the 
top WPX scorers, too? 

Station N5TB, operated by WB5VZL, is the 
World Champion tor W/VE single-operator 
stations. George's station accumulated t ,349 
OSOs His O-count andDX country totais (70) 


were more than runner-up station KA1GG 
could handle A total ot 21 muttipUers separat¬ 
ed the two. 

Chuck K5LZO is the Mulli-Op World Cham¬ 
pion lor the second consecutive year Chuck 
worked more stations (1 mart any a:«n- 
petitor Together with 55 states and provinces 
and 56 DX countries, a total ot 642,490 con¬ 
test points were tallied. 

So here is what the record book tooksUke at 


the end of our second annual 20-Meter World 
C hampion ship event ’ 



1965 

1986 

WfVE Singte Operator 

NR5M 

N5TR 

OX Single Operator 

OKITN 

DL6FB 

WATE Multi-Operator: 

K5LZO 

K5LZO 

Each year brings new champions Here is a 

glance at the top-ten OSO record holders for 
20 meters: 

Single Operator: 

NR5M 

1965 

1.690 

NSTfl 

1966 

1.349 

KAIGG 

1966 

1,193 

OL6FBL 

1986 

1,180 

AH6GQ 

1966 

1,139 

KP4FI 

1966 

984 

VE3BVD 

1986 

943 

KAIGG 

1965 

924 

W5FO 

1985 

913 

WtBR 

1965 

904 

Mu/P-Operafor 

K5LZO 

1985 

1.473 

K5LZO 

1986 

1 365 

KE7C 

1985 

1,171 

NK7U 

1966 

696 

KE9T 

1966 

601 

KD5RW 

1966 

576 

KA1YR 

1^ 

501 

K05BW 

1985 

411 


WBOOtZ 1985 343 

GW4EZW 1986 216 

K5LZO led the pack with 1,365 OSOs. 
Following him with 500 or more contacts 

were NSTR (1.349). KAiGG (1,193), 

DtfiFBL (1,180), AH6GO 11.139). KP4FI 
(984), VE3BVD (943). NK7U (898). KH6DW 
(808), WB2ULI (720), GW4BLE (707), KV0I 
(676). WA6FGV (671). OKiRt (588), and 
«D5RW (576) 

Certain states and provinces were at a pre¬ 
mium, Canadian participation was extremely 
rare on the East Coast Nobody managed to 
work alt 61 multj(riiers H5TR came the clos¬ 
est with 57, Others with 50 or more included; 
DL6FBL, K51ZO, and KE9T each with 55; 
KAiGG arid AH6GQ with 54: KH60W and 
WABfGM with 52 each; KP4FI (51), and 
WB2UU (50) 

There were a lot of DX stations on the air 
this year U nfortunafely. the stateside turnout 
was extremely low because of the Superbowl 
So if you missed a new one. blame it on Pete 
Rozello? Stations with 50 or more DX coun¬ 
tries included DL6FBL {108|. WB2UU (8t |, 
H5TR (70) 1 Rl (68), KP4R (61), JKIMAZ 

(59), ve3BVD (57). KSLZO (56). KAiGG (54), 
KE9T (53). and GW4BLE (52) 

Tnough parliopatron was lower than antici* 
paled, we did see wortd records bro¬ 
ken Miiny contestants became leaders in 


Singfe Op: 

DL6FBt 

West Germany 

TS-930S 

Alpha 77DX 

6efementsat 100 

AH6GO 

Hawaii 

TS-430S 

Harris/RFC 

5 elements at 70' 

NSTR 

Texas 

TS-930S 

Alpha 77D 

4 elements at 200‘ 

5 elements at 175’ 

5 elements at 100 

KAIGG 

Massachusetts 

TS-940 

H B 8877 

3 elements at 110' 

3 elements at 55' 

WB2UU 

New Jersey 

TS-530S 

Clipperton-L 

4 elements at 60' 

MatfhOp 

K5LZO 

Texas 

TS-430S 

Alpha 77D 

5 elements at ? 

4 elements at ? 

KE9T 

Indiana 

TS-430S 

MLA-2500 

6 elements at 7 

NK7U 

Washington 

TS-930S 

Alpha 76 

Unknown 

KDSRW 

Louisiana 

FT-901DM 

SB200 

4 elements attOO' 


Tabfe Z. Eumptmnt of the top-thre stngfe- and ZOmeier stations 






1986 20-METER WORLD SSB CHAMPIONSHIP 









Callsign, OTH, OSOs, states and provinces, DX countries, lota) score 









* ’ - World Champions; * — 

State, Province, Country Champions 





WA/E—Sif^te Operator: 





’ EA6TC 

Balearic Is 

198 

10 

23 

36.630 

•* NSTR 

TX 

1.349 

57 

70 

1,007.745 

EA7AVU 

Spam 

170 

12 

25 

34.040 

’KAIGG 

MA 

1,193 

54 

54 

916.360 

EA6VV 

Canary is 

64 

34 

5 

32 760 

• WB2UU 

NJ 

720 

50 

81 

793.860 

G0ASM 

Engta/K) 

77 

11 

23 

18,360 

• VE3BVD 

ONT 

943 

54 

57 

645.465 

i4CSP 

It^y 

59 

16 

IS 

17,650 

’ KAIYR 

CT 

429 

35 

35 

233.100 

JA2MNB 

Japan 

60 

6 

21 

14.985 

* WA6FGV 

CA 

671 

52 

12 

224.000 

JA1BNW 

Japan 

62 

4 

21 

13.875 

• KV0I 

NE 

676 

42 

19 

211.670 

JE1AER 

Japan 

32 

2 

16 

5.040 

* KC7QP 

WA 

446 

45 

25 

185.150 

0K3yK 

Czechosk^akia 

27 

6 

10 

4.300 

• N0CLV 

KS 

332 

39 

it 

84.000 

GTIDIZ 

Portugal 

35 

5 

11 

3.440 

• WB5KED 

AR 

330 

42 

7 

82.565 

LZ1BG 

Bulgaria 

27 

2 

IQ 

1,800 

• WS4N 

GA 

156 

34 

24 

62.640 

JH3DEJ 

Japan 

15 

1 

12 

1.625 

• W4WKQ 

FL 

212 

33 

17 

59.250 

YU7SF 

Yugoslavia 

15 

2 

9 

1.100 

* W5PWG 

TX 

266 

39 

4 

57.190 

OK1KZ 

Czechoslovakia 

10 

1 

8 

810 

* KF4HK 

NC 

145 

29 

26 

55.000 

JA2BNN 

Japan 

12 

3 

5 

800 

K5ZD/1 

MA 

160 

32 

16 

51.1^ 

EA5EFV 

Spain 

12 

5 

2 

695 

* AFiT 

NH 

213 

42 

0 

4Ajm 

LZtWY 

Buloana 

10 

1 

7 

480 

• W3ARK 

PA 

164 

29 

13 

41.370 

OKIKUZ 

Czechoslovakia 

7 

4 

2 

390 

• WD8DVX 

OH 

158 

24 

16 

38.850 

YB0ZEA 

Indonesia 

10 

0 

3 

270 

• KI4UJ 

KY 

101 

30 

26 

36.960 

JAIAAT 

Japan 

7 

1 

3 

200 

• KA2VAJ 

NY 

103 

31 

19 

33 2^ 

YU7MGU 

Yugr^lavia 

5 

2 

3 

175 

* VE6CPP 

ALT 

170 

33 

4 

32,745 

JE1GZB 

Japan 

8 

0 

3 

150 

’ AI9X 

NM 

123 

32 

4 

22.500 







KJ4LU 

NC 

63 

21 

14 

19 426 

W/VE—MullhOperator 





WK4F 

FL 

63 

27 

11 

13.870 

K5L20 

TX 

1.365 

55 

56 

842.490 

K4GKV 

GA 

55 

19 

16 

13.475 

‘ KE9T 

IN 

601 

55. 

53 

453.600 

WA5IYX 

TX 

55 

26 

3 

6.635 

* NK7U 

OR 

896 

49 

37 

435 590 

W0NGB 

MN 

49 

23 

4 

7,425 

’ KDSRW 

LA 

576 

49 

36 

266,900 

W3SOH 

VT 

44 

21 

6 

7250 

K7LXC 

WA 

21 

13 

2 

1.650 

WE6G 

CA 

45 

26 

3 

6.960 







W0IZV 

CO 

35 

31 

4 

5,265 

DX—Molli-Operaiof' 





W9REC 

IL 

30 

16 

5 

3,650 

’ GW4EZW 

Wales 

216 

32 

31 

11B.620 

N5AFV 

TX 

26 

15 

4 

2.945 

’ G4CVK 

Er^arim 

105 

22 

23 

35.550 

NF2C 

NJ 

20 

11 

2 

1,300 

’ JA9Y6A 

Japan 

102 

7 

27 

32.810 

K5GN 

TX 

7 

6 

0 

210 

’ OH7AI 

Finland 

139 

7 

32 

31.785 

(Checklog; KJ4NC. AE6T) 





JA2YEF 

Japan 

45 

5 

20 

11.310 







(Checkf«» JA3YKC.) 





0X—S/ng/e Operator 











* * DL6FBL 

West Germany 

1,160 

55 

106 

1.801,150 

Mutti-Operalor ParUcipanls: 





* AH6GQ 

Hawaii 

1,139 

54 

49 

1 083.045 

G4CVK 

G4tEB. G0AGH. G4XOM 




* KP4FI 

Puerto Rico 

964 

51 

61 

749.840 

GW4EZW 

GW4E2W. 7 





KH6DW 

Hawaii 

606 

52 

27 

623.310 

JA2YEF 

JI2LPD, J12QVF. T 

Yamamoto 




* GW4BLE 

Wales 

707 

40 

52 

612.720 

JA3YKC 

JR6NWN, JI3ERV 





• OK1R1 

Chechoslovakia 

566 

40 

66 

555.660 

JA9YBA 

JH7UJR. JA9LNJ. JA9VDA 




• JKIMAZ 

Japan 

299 

6 

59 

186^0 

K5LZO 

K5LZO. KESfV , NTSO. NM5M 




* KL7U 

Alaska 

263 

49 

32 

141,345 

KDSRW 

KA5DLM, KA5BOO 





• 4X6IF 

Israel 

266 

16 

39 

140.800 

K7LXC 

K7LXC. KB7TAD 





• EA3BOX 

Spain 

246 

33 

19 

128.076 

KE9T 

KE9T;WB9YBI. N9FGM 




• FK8FA 

New Caledonia 

273 

10 

40 

120.750 

NK7U 

NK7U. N17T 





* PT2TF 

Brazil 

164 

28 

45 

114.700 

OH7AI 

OH7BY. OH7EV. OH7HK, OH7UV 
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Smgle C^: 

KM5X 

TX 

TS'940S 

Alpha 770 

5 over 5 Telrex at 135'/190' 

OKIR! 

Czech, 

FT.102 

HB 500W 

4 elements at 72‘ 

NR5M 

TX 

TS-930S 

Alpha 77D 

6 over 6 KLMat 80/115’ 

6 -^ement KLM at 95' 

5-etement Hy-Gain at 45 

VE3BVD 

ONT 

TS-930S 

SB-220 

5 over 5 at 707140' 

JGlFVaSN® 

Nigeria 

TS-120S 

FL2100Z 

4-element triband yagi 

MutthOp 

K5LZO 

TX 

TS-430S 

Alpha 770 

6 -«^ 0 ment KLM at 145 

6 -elemeni KLM at 54' 

KH60W 

HI 

TS-930S 

TL922A 

e-elemenl KLM al 70' 

KD5RW 

LA 

FT-901OM 

SB-200 

4-etemem KLM KT34A at! 00' 

W05GSL 

TX 

S-Line 

Afpha76 

l3-ei«nent tog pertodic 


Table 3 Equipment of the lop-Uve single^ and multi-op stations. 


their respective state, province, or DX coun¬ 
try, Analyze the ^meter NJfWK roll |Taiile 1 ) 
Enter your station next year and perhaps your 
name will be among those mentioned! 

It seems on 20 meters that if you don't have 
the skies filled with aluminum, you'll never 
make the grade fn this contest, there is no 
room for compromises. Vou need a good op¬ 
erator, lots of aluminum, a rig that will filter the 
ORM, and at least 1,500 Watts to meet the 
competition head-on Table 2 shows what the 
top stations were running. 

t don't know what you do during the sum¬ 
mer. but around here It is antenna weather, i 
now have three 5-element arrays up for 20 
and a tnbander )ust for standby. I'll see how 
they play in '87 As for the rest of the con- 
testers, here is a sampling of the antennas 
they used on 20 meters during the ‘86 event 
and their percentages: 


3-efement yagi 

26.5 

4-eiement yagi 

16.5 

S-etement yagi 

16,5 

Inverted vee/dipole 

12.0 

Vertical 

10.5 

5-element yagi 

9.5 

7-element yagi 

4.5 

2 -element quad 

1.5 

2 -element yagi 

1.5 

Delta loop 

.5 

4-element quad 

,5 

From these statistics. 

it looks as if I'd bet- 


ter upgrade my system just |o stay up with 
the rest of the field. Where are all the triband* 
efs? ta« year they represented 45% of 
the configurations in use. Hmm. very interest¬ 
ing! You think maybe they upgraded fo 
monobanders? 

We ail owe our gratitude to Chudt WA 6 R, 
our 20-Meter Contest Chairman Chuck, like 
our other contest committee members, has 
the thankless job of tallying all the entries, 
issuing I he certificates, catching flack when 
your sc^e fails to show up in the maga¬ 
zine. and filUng out these ridiculous m- 
ports about his contest committee activities 
as the months go by M you had a good time, 
thank Chuck; he's the one responsible. In 
1967, 1^0 knows, he may open up a new 
category for hooking the big ones Thanks, 
Chuck. 


KMSX.KSLZO, OKIRt, 
andKH6DW 

—15-Meter World Champions^ 

ft was another Texas showdown While 
the majority of the world suffered wth poor 
band conditions, stations in Texas were 


nabbing coni£K:ts like they were going out ot 
styie As the sun s^ in the west (2400 UTC), 
ttie stations in Texas clearly took home the 
bacon! 

KM5X is World Champion in the single-op¬ 
erator category Following with his very close 
and exciting secmid was NRSM- At the finish, 
only eight OSOs separated the two stations. 
KM5X had the advantage of ten additional 
multipliers to take the overall lead by 80,000 
points VE3BVD became the highest scoring 
Canadian station, finishing 3rd in the ^ngie- 
operator class. 

OK 1 Rl became the World Champion for DX 
single-operator stations by earning a re- 
sp^table 441,600 pants, including 65 DX 
countries worked. Comparing all contest en¬ 
tries, OKi RI had the second highest score in 


the world A superb effort from our most 
sought-after European friend. Great job! 
JG1FVZ/5N0 took a commanding second- 
place finish by handing out Nigerian multipli¬ 
ers to the deserving 333 stations he ccmtacf- 
ed. Our thanks for this African entry. 

KSL20 retains hts title by becoming the 
World Multi-Op Champion lor the second 
consecutive year . Chuck, armther Lane Star 
statKHi, (S a Iwrce competitor Not ortly he 
dominated this event since its inception, 
Chuck is also the World 20-Meter Multi-Op 
Champion. Need I say more? 

Wefl'knoixm Hawaiism station KH60W, w4h 
an assist from K7SS, toc^ the Wortd 
Championship in the DX class. Frank and 
Danny went unchallenged throughout the 
event. For the most part, propagation seemed 
pocff to most parts the wortd. White muJtipti- 
ers were at a premium, they managed to 
make 616 contacts, the most Stations worked 
by any competitor. As usual, great job, guys! 
You're a class act! 

Analyzing this year's resutls. here are 
current top ten world 15-meter OSO record 
holders: 


Single Operator 

K4XS 

1985 

706 

KM5X 

1985 

583 

KM5X 

1986 

548 

NR5M 

1966 

540 

WA 6 FGV 

1985 

511 

K700 

1985 

463 

WA7CQBOV2 

1986 

461 

K4VXO 

1985 

434 

VE3BVO 

1986 

404 

JG1FVZ/5N0 

1986 

333 

Multi-Operator 

K5LZO 

1985 

759 

KH 6 DW 

1986 

618 

K5LZO 

1966 

521 

WD5GSL 

1985 

394 

KD5RW 

1986 

296 

KD5RW 

1985 

295 

WD5GSL 

1986 

228 

KE7G 

1985 

206 


As mentioned, multipliers were at an abso¬ 
lute premium Leading the pack with state 
and pfovinciat tallies were NR5M (50). KM5X 
(49), K5LZO (48). KC2EE (44), KD5RW (42), 


Overall Winners-Single Opetator: 



WY 

KB7M 

85 

2,665 

USA 

K4XS 

85 

514,000 

NWT 

VE 8 RCS 

86 

140 

Canada 

VE3BVD 

86 

225,640 

NS 

VEIBDT 

85 

22,660 

DX 

OKIRI 

66 


ONT 

VE3BVO 

66 

2^.950 





W/VE Stations—Multi-Operator 



Overall Winners 

-Multi-Operator: 



Ft 

WC4E 

65 

46.060 

USA 

K5LZO 

65 

457,960 

LA 

KD5RW 

66 

134,050 

DX 

KH 6 DW 

86 

^.575 

TX 

K5LZO 

85 

457,960 





WA 

KE7C 

85 

57.405 

W/VE Stations- 

Single Operator 







AL 

KB4JSS 

85 

2,700 

DX Stations- 

-Single Operator 



AR 

WSEIJ 

65 

1,755 

Balearic 

EA 6 VO 

85 

23.790 

CA 

WA 6 FGV 

85 

151,840 

Bermuda 

VP9KA 

85 

71.530 

CO 

watzv 

65 

3,135 

Bulgaria 

LZIKOZ 

85 

18,900 

DE 

AC3T 

85 

50.235 

Chile 

CE4ETZ 

86 

11,400 

FL 

K4XS 

85 

514,100 

Czech 

OKIRI 

66 

441.600 

GA 

K4GKV 

86 

3.145 

Engtand 

G4XOM 

86 

15,640 

tA 

KD0HY 

85 

29,040 

Honduras 

HR 1 FC 

85 

11.160 

IL 

K4VX/0 

85 

2^,245 

Indonesia 

YC0SY 

86 

5.360 

(N 

W9RE 

65 

39,270 

Israel 

4X6IF 

86 

16.170 

MD 

K3ZO 

66 

4,590 

Italy 

IK2QSN 

86 

38.130 

Ml 

N 8 CXX 

85 

102,510 

Japan 

JPiGLV 

86 

26.640 

MN 

WONGB 

85 

490 

Korea 

HLIABR 

66 

2L500 

MO 

WBOOIZ 

85 

9,750 

New Caledonia FK 8 FA 

66 

21,700 

NC 

N4UH 

85 

31,080 

Nigeria 

JG1FVZ/5N0 

86 

223,720 

NE 

KVei 

66 

10,800 

Philippines 

WA7COE/DV2 

86 

80.460 

NJ 

NF2C 

86 

275 

Portugal 

CT1TM 

85 

4.900 

NY 

KX2J 

66 

3,060 

So Africa 

N4NW/2S 

85 

38.675 

OH 

WD 8 DVX 

66 

3,870 

Spain 

EA3BOX 

86 

89.440 

PA 

W3ARK 

86 

3.120 

UN HO 

4U1UN 

85 

13.225 

TX 

KMSX 

86 

458.780 

Virgin Is, 

N4CIS/KP2 

86 

54.120 

UT 

NJ7A 

86 

540 





VT 

W3SOH 

88 

3.800 

OX Stations- 

—MulthOperatOf 



WA 

K7QO 

85 

175.070 

Hawaii 

KH 6 DW 

86 

333.575 

Wl 

W9XT 

85 

32,600 

Japan 

JA3YBF 

85 

23,205 


Tabled tS-met&r tionoi roll-all-time record holders (Columns show OTH. callsign, year, and score.} 
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WroSGSL (40), VESeVD (39). and KH6DW 
(34) Beiieve me, rt was lougli* 

DX multipliers were just as scarce. While 
many DX stations were on. old Sol Just would 
not alkw signals to take more than a couple 
hops Stations fortunate to work ^3 or more 
DX countries inctuded: KM5X (67). OKIRI 
(65), K5LZO (59). NRSM (56). JG1FV/5N0 
(46). VE3BVD (44). W05GSL (38). KS90 (36), 
andKC2EE{33) 

We have taken a survey of the various 
antennas used during the 15-meter contest 
and catcuiated the percentages. Here are the 
resuMs: 


3-elemenl triband yagI 

18.0 

4-etemenit tnband yagi 

10 3 

4~e-!eme«tt momjband yag» 

10 3 

Trapped vertical 

86 

Inverted vee. dipole 

6.8 

Vertical 

68 

6-«temeni tnband yagi 

5.1 

7-elemenf monoband yags 

5 1 

G4ZV/G5RV 

5.1 

Longwtre 

3.4 

3-elemenj monoband yagi 

3.4 

5-element monoband yagi 

34 


6-element monoband yagi 3 4 

4-elef7%sni ftkjfK^and guad 3.4 

3-element monofaand quad 17 

6-element monoband quad 1.7 

2-phase rotatable helical verticals 1 7 
13-etemeni tc^ per kkIjc ^ 7 


If the contest scores don't have you envi¬ 
ous of the winning stations, then perhaps the 
equfpment survey in Table 3 will your 
mouth to watering 

To many, the contest meant adding a new 
country to their DX country totals or their 
Worked All Zones To others it meant their 
50ih state lor WAS We saw a few contest 
records broken and some now records estab¬ 
lished Refer to Table 4, the honor roll list of 
^i-time record hokters 

On behalf of contest chairman Gary Vest 
NW5E, we thank each of you who took the 
time to get on the ait during adverse band 
conditions Without you. the contest would 
not have taken place We appreciate your 
dedication and promise you it will pay off 
when the sun spot cycle does a tSO degree 
turnsround You are certainly the desemng 
few who know what contesiing ss all about W 



t5*METEB SOAPBOX 

4X6(F 

Band conditions were superb here! Famrty commitments allowed me 
to operate only a few hoors/ihough. See you next year. 

JAtAAT 

Conditions no good, only Asia and Oceania stations heardi 

JLtMWl 

No gsKKt o^ftioris m dapanl 

JR5HCU 

It WiK a great pity that I coutd not contact with any U, S, stations. Band 
no good today. 

Keaee 

1 really elided the eontesi 

kJALU 

Thanks forFBoontt^ Played arournl on IS just to get ready for the 
20-meier contest; Almost did better on 15 than 1 did on 20. ttKiugh 
Heard no stateside on IS in a two-hour period Band was pretty bad, 

KD5RW 

Good eonditiom. Had rig trouble and overheating amp 

KM6X 

ThanksfOf^ Eumpe, dwaslunt 

NI^C 

CofKiitiicms pcKjr Very tew openings anywhere Thanks for the test 
and see you next lime. 

NJ7A 

With random wire and running baretooi it you can't hear them, you 

canT wnsrk them; if can't work them, they can't work youl 

OKtRi 

OifficMll to ^1 oonte^ resuiis here* 

W4WKQ 

I enjoyed the short IS^meier opening Wish conditions had been 
better, though 

W5tVX 

The low srrtar'flux is shit hurting'lhe cpntsst.. Jusi'a bare Ey.ropsah 
c^ntng;at times. In a few more years.this-.should a very good 
event, (Roger that!—KE7G] 

WA7COE/DV2 

First time forthis contest. 1 really enjoyed it Wish more would play but 
■ stiil api^itfSto be'.ptcHii^ .up since -.fasi yetwr's contest. Thanks, 73" 


1986 15-METER WORLD SSB CHAMPIONSHIP 

Callsign. OTH, QSOs. states and provinces, DX counines. total score 
* ‘ = World Champions: * - State. Province. Country Champions 


yy/VE'—S/ngfe Opmstm 





JLtMWl 

Japan iDi 

1 

16 

10.890 

• * KM5X 

TX 

548 

49 

67 

458,780 

OKlTW 

Ccechdslovakta 41 

11 

t6 

9.620 

' NRSM 

TX 

540 

50 

56 

378,950 

JR5HCU 

Japan T14 

0 

13 

9.230 

* VE3BVD 

ONT 

404 

39 

44 

225,640 

4X4FL 

Israel 40 

12 

22 

9.120 

* KS90 

it 

264 

31 

36 

136.680 

YC0SY 

Indonesia 37 

0 

16 

5.360 

KC2EE 

TX 

254 

44 

33 

122.815 

JA2BNN 

J2^>an 63 

0 

11 

4,235 

WSPWG 

TX 

181 

33 

23 

56.560 

EA3CH( 

Spam 29 

0 

14 

2.800 

• K700 

WA 

157 

33 

16 

48,755 

JE7HFO 

Japan 34 

0 

11 

2.585 

* W4WKQ 

Ft 

157 

25 

20 

40,500 

HLIABR 

Korea 43 

0 

9 

2 520 

‘ WA6FGV 

CA 

140 

18 

9 

20.250 

OK1KZ 

Czechoslovakia 22 

5 

8 

2.275 

K6XO 

CA 

75 

16 

15 

14,415 

EA5EFV 

Spain 17 

9 

5 

2.100 

KJ4LU 

NC 

74 

0 

19 

14,060 

CT1DIZ 

Portugal 17 

1 

12 

1 495 

KV0I 

NE 

65 

16 

14 

10.800 

OK2BHQ 

Czechoslovakia 9 

4 

4 

680 

WK4F 

Ft 

39 

11 

19 

8,700 

JH3DEJ 

Japan S 

0 

5 

400 

K3ZO 

MD 

31 

5 

13 

4.590 

JEITTO 

Japan 6 

0 

4 

180 

WD8DVX 

OH 

28 

9 

9 

3.870 

CTIAHC 

PoMuga! 3 

2 

1 

90 

W3SOH 

VT 

33 

7 

12 

3.800 

JAIAAT 

Japan 6 

0 

2 

90 

K4GKV 

GA 

22 

5 

12 

3,145 

JM3XHO 

Japan 3 

0 

2 

40 

W3ARK 

PA 

27 

1 

11 

3,120 

J01MCC 

Japan 2 

0 

2 

40 

NSAFV 

TX 

27 

8 

10 

3.060 






KX2J 

NV 

26 

11 

7 

3.060 

W/VE—MuKhOperator 




WASiYX 

TX 

31 

9 

7 

3,040 

*' K5LZO 

TX 521 

48 

59 

384.665 

W0IZV 

CO 

21 

9 

8 

2 635 

* KD5RW 

LA 298 

42 

28 

134,050 

W5EIJ 

AR 

13 

2 

7 

720 

* WD5GSL 

TX 228 

40 

38 

114.270 

W9REC 

It 

12 

4 

4 

680 






fiJ7A 

UT 

13 

4 

4 

640 

DX—Mattf-Opefator 




NF2C 

NJ 

11 

3 

2 

275 

' 'KH6DW 

Hawaii 618 

3-1 

21 

333.575 

WCNG8 

MN 

5 

0 

4 

200 




' JA2YEF 

Japan 131 

1 

18 

15.865 

vesRCS 

NWT 

7 

0 

4 

140 

JA9YBA 






Japan 102 

0 

10 

6.150 

OX—Single Operafor 





JA2YDC 

Japan 2 

0 

2 

3G 

•* OKIRI 

Chechoslovakia 

518 

31 

65 

441.600 

(Checklogs— 

By request; EA3CTL EA3PE, KJ4NC, 

OZt DPW, VO ! OP; checklogs—Late 

• JGtFVZ/5N0 

Nigeria 

333 

22 

46 

223.720 

entries 4Z4TR, AH6EK, DL6FBL. JA1YAG, JATYCO, K5GN, 

OH7EU ) 


* EA3BOX 

Spain 

187 

32 

20 

89,440 






• WA7CQE/DV2 

Philippines 

461 

0 

18 

80,460 

MaluOperator ParlictpantS' 




EA7AVU 

Spain 

167 

32 

16 

68.460 

JA2YDC 

Aichi Institute of Technology. J62EZO, Ji2RlG 


* N4CiS/KP2 

Virgin Is 

237 

34 

10 

54,520 

JA2YEF 

Chuba University Radio Club, JF2NFC. JF2QHC. Jt2LPD. Ji20VF. 

* IK2GS-N 

Italy 

103 

24 

17 

38 130 


JJ2VAL JJ2VFE. T Yamamoto 



• JPTGLV 

Japan 

163 

2 

22 

26.640 

JA9YBA 

Kanazawa University ARC JA9LNJ. JA9VDA. Kony Hirosh. 

* FK8FA 

New Caledonia 

226 

4 

6 

21,700 


Mia Takasi 




I4CSP 

Italy 

56 

20 

15 

17.675 

K5LZO 

K6LZO. KE5IV, NM5M. NT5D 




EA5FCP 

Spam 

78 

22 

1 

16.2(W 

KD5RW 

KDSRW. KASDLM, KA5BOO 




4X6fF 

Israel 

94 

t 

20 

16 170 

KH6DW 

KH6DW. K7SS 




G4XOM 

England 

57 

14 

20 

15,640 

WD5GSL 

E-Sysiems ARC. WBOTEV, WD5ABC. WF5C. KA5YDC. 

KA5YFI. 

CE4ETZ 

Chile 

57 

19 

1 

11.400 


KA5WHY 





LICHT WEIGHT ALUMINUM TOWEBS 


Tmngulaf shaiwad alumttmm uiwers.. light strong amt 

Easily ifamiMmoil. easily erected, easily taken back 
down, maintenance tree. To 35* free standing if bracketed at 
10' or buried 3 feet in the ground. To 150’ in'hetght if'guyed, 
Towers conic in two sizes. 7‘ ’ wide face by 8* long sections and 
11 ” Wide face by 10* long sectioas. Use as many sections a.v 
accessary. CikHajisible wxtioBs available for overseas air ship- 
meni- 

7" by 8‘ .sections—$52.00ea. 11" by 10' sections—566,50ca 
t-or more informutitin, write to; or Call: <2t4) 869-4474 
Texas Towers Intemaiional "Tetex# 732561 

8<w 1056. Mandcytlle. LA 70448 ^180 


Pay TV and Satellite Descrambling 
All New 6th Edition! 


100 pages of bwoty and wofidngsdiematks, iSc^ and 

7 satelfile ^(ems. indudes worses. Best reference 

available $14.95 Extwriments with Videocipher . Turn-ons 

$9.95. Cable TV . Function, bidirectional and security sys- 

Butid SatdBte Systems Under $600 . $12.95. Any 3 for 
$26.dOlewWint^ 87 product catalog $1._ 


Shojiki Electronics Corp., 1327K 

NuginS Niayarj Fills. NT U303 COD s 7IS 2SI, 31S3 


■MULTI-BAND SLOPERS' 

ALSOi OlPOtES a LIXWTEO.SPACE AHTENWAS 
, Ouitlandlng pitrlorittKica of W9tNN •ntomsu iswoilknownl Now an. 
:-toy imiltlbane Brd-SfGNAL rapotlil Autofl^lic tanMSxwitctMnn* Vmif 
iiow SWn -Co#! to«d • 3kw po»«* - Co«*«»»cl - FUlLt ASSEMBtCD 
*'TOUT siHMnliFOd cantor neauancrcaeKband - £»»» R instaU . Var? 
protHa • Cowpieta initructlons .Your parionat chacit accapiad 


TbanO sriS^R - tfiO. aO, 46,30.0120M £0 it. (ong* 

3.i60.S0.atJM 60 tl, .. 

2- - *♦ -S0,40M aoit - 

3 .. mo-trap OtPOLE -160. 80, 40M 1t3tt tong 

,2 - - - • 80 aoM asit « 

S^BAkOl SWkCE-SAVEROlPOtE-lSOthfMtOM* 


$ SB ppJ 
S 43 « 

$ 35 - 
$ ri - 

i s» - 

$ SSpOd 


SEHO SASE tor comptotpe^atU of ttwa and ohtar taikpieaklanrtas 

~ W9INN ANTENNAS 312 384 SAM 

w'Sfi BOX 393-S MT.PROSeCCT. 1160056 


"When You Buy, Say 73‘ 
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EVER SAY DIE 



1 

■ 

Iropagation 



r 

Humber 23 on your Feedback cai 


from page 14 

WA6ITF presenting the Westlink 
Young Ham of the Year award to 
Shawn Wakefield WK5P. We’ll 
have more in 73 about the winner, 
so I won’t go over that here. But 
anyone who still thinks we're los¬ 
ing youngsters because they have 
too many other interests attract¬ 
ing them—instead of admitting 
that our blind insistence on Morse 
code is killing amateur radio- 
needs to see what this chap has 
been doing. 

I think it was Roy who brought 
up the simile of old men in a life¬ 
boat stamping on the fingers of 
those trying to get in. Apt. 

There is one aspect of Las Veg¬ 
as that I do enjoy—the buffets. 
My, oh my, they’ve developed 
those into an art form. Back in the 
Saroc days I remember one hotel 
with a buffet; now they’re from one 
end of the strip to the other—and 
downtown, too. The lunch prices 
run from $2.50 to around $4 and 
some are great. Of course, I sup¬ 


pose I’d class any buffet which 
ends up with an ice cream ma¬ 
chine and buckets of sundae top¬ 
pings as great. Who needs the 
buffet? 

One of the locals cued me into 
an Italian buffet in the shopping 
mall on the strip. Unfortunately I 
didn’t quite get that far, being 
stopped by the Oasis Hotel buffet. 
No complaints. Maybe next time 
rii make it. 

The Imax theater in Caesar’s 
Palace was closed for another 
week. I hate to miss an Imax— 
spectacular shows. 

Get your priorities straight and 
plan to get to HamA/Vest next 
November. The weather will prob¬ 
ably be beautiful—around 80 de¬ 
grees again, while snow and bitter 
cold hit much of the rest of the 
country. The show is well man¬ 
aged—the ham dealers are there 
with good prices—the flea market 
will load you down with stuff you 
can't afford not to buy—and Veg¬ 
as is there to entertain you—make 
you fat—and suck you dry.M 


DEALER DIRECTORY 


Fontana CA 

Complete lines—ICOM, Mirage, KLM, 
Larsen. Astron, B & W, Over 4000 electron¬ 
ic products for the hobbyist. Also CB and 
business radios. Serving you from a bOOOsq. 
0. store. Fontana Electronics. 8628 Sierra 
Ave., Fontana CA 92135.822-7710. 


San Jose C A 

Bay Area’s newest amateur radio store. New 
& used amateur radio sales service. We 
feature Kenwood. ICOM, Azden. Yaesu, 
Tcn-Tcc, Santee & many more, Shaver Ra* 
dio, Inc., 1775A S. Winchester Blvd., 
Campbell CA 95008. 370-6665. 


New Castle DE 

Factory authorized dealer! Yacsu. ICOM, 
Ten-Tec. KOK. Kenwood, AEA, Kantron- 
ics. Santee. Full line of accessories. No sales 
tax in Delaware. One mile off 1-95, Dela¬ 
ware Ansateur Supply. 71 Meadow Road, 
New Castle DE 19720, 328-7728. 


Miami FL 

Casa Marconi, Inc. Prc-owncd communica¬ 
tions equipment. We do repairs, Send SASE 
for prices, Casa Marconi, Inc., 7189 SW 
8th Street, Miami FL 33144,264-8443 


Preston ID 

R<]«s WB7BYZ has the largest stock of ama¬ 
teur gear in the Interinotmtain West ami the 
bc&t prices, Call me for alt your ham nccd.s. 
Ross Distributing, 78 So. State, Ihvston ID 
83263.852-0830. 


Derry NH 

Serving the hant community with new and 
used cquipmera. We stock and servk.*e most 
major lines: ABA, Astron, B&W. Cushcraft, 
Encomm. Hy-Gain, Hustler, ICOM, Ken¬ 
wood, KLM, Larsen. Mirage, Mosley; 
books, rmors, cable and connectors, 
ncss bwirs Mon.-Sa. 10-5. Thursday 10-9, 
Closed Sun./Holidays. Rivendell Electron- 
icst, 8 Londonderry Road, Derry, NH 
03038,434-5371. 


DEALERS 

Your company name and message can contain up to 25 words for as little as $ 199 
yearly (prepaid), or S50 for three months (prepaid). No mention of mail-order 
business or area code permittol. Directory text and payment must reach us 60 days 
in advance of publication. For example, advertising for the May *87 bsue must be 
in our hands by March 1st. Mail to 73 Amateur Radio, WGE Center, Peterbor¬ 
ough, NH 03458. ATTN: Hope Currier. 


Jim Gray W1XU 
73 Staff 
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73 SOLD? 

Henny-Penny called from Cali¬ 
fornia in a great dither. It seems 
that Dick Bash had bought 73 for 
$26 million and was moving it to 
California. Wowi I got so excited I 
started looking for a carton to 
empty my desk—well, a very 
small carton since I use a table for 
a desk so I can't lose things in my 
desk drawers. 

Then a few niggling questions 
began to arise. Like where would 
Bash dig up $26 million? Or $26 
thousand, for that matter? And 
how come I hadn't heard any¬ 
thing about all this, since I'm the 
only person who could make such 
a deal? 

Let's see now, could Bash have 
conned twenty-six California mil¬ 
lionaire hams into ponying up a 
megabuck each with a promise to 
award them the first twenty-six of 
the new 73 DX Dynasty Awards? 
That made as much sense as any¬ 
thing else. Or was this just another 
rumor invented by Brand X maga¬ 


zine to confuse the weak-minded? 
I had to admit that $26 million 
would come in handy—there's al¬ 
ways a use for a little extra cash— 
even though $26 million doesn’t 
go as far as it used to. 

Brand X has been so busy that 
I've been thinking of starting a ru- 
mor-of-the-month award to send 
them, complete with a handsome 
certificate. Such creativeness 
should not go unrewarded. 

Perhaps, just to keep things 
lively and contribute to the confu¬ 
sion. I should send a note to the 
other ham magazines, offering to 
buy them for, say, $10,000 each. 
Then I could get Henny-Penny to 
let the world know that I'm "dick¬ 
ering” to buy them. 

On second thought, I don't 
need the aggravation, so to heck 
with it. 

Speaking of Bash—Dick seems 
to have disappeared since the 
VEC program shot his scam 
down. Dick sure milked the hobby 
for all it was worth for a few years, 
changing the whole fabric of ama¬ 


teur radio by making it no longer 
necessary to have even the slight¬ 
est technical understanding of 
radio to get a ticket. Heck, one 
little nine-year-old girl got her 
Extra-class ticket using his sys¬ 
tem! If Dick saved some cream off 
that milk he should be sitting back 
fat and happy. 

One of the reasons I've had dif¬ 
ficulty getting exercised over easy 
entry into amateur radio has been 
the pervasive cheating down 
through the years. Early on, thou¬ 
sands got their tickets by paying 
hams to take the FCC exams for 
them. Others found it cheaper to 
come in through the Class C 
gate—bribing a ham in the hinter¬ 
lands to pass them, then "mov¬ 
ing" from their fictional Class C 
address to their real address. 
Heck, the publisher of a ham 
magazine I could mention went 
this route. 

How many Techs were given 
their tickets by friends? I even 
had one managing editor of 73 
who came into the hobby this 
way. He was given his license 
without the faintest knowledge of 
code or theory. He got interested 
as a result and became a techni¬ 
cal expert. He never did get far 
with the code. 

Tens of thousands of phony 
Techs came into the hobby in the 
60s. Most of them settled on two 
meters and many are still there. I 
remember one who made a good 
deal of money setting up re¬ 
peaters and then selling them to 
the user groups which sprang up 
around them. Great technician, 
but as far as I know he still doesn't 
recognize his call on CW. 

Now we're hearing stories of 
volunteer examiners selling li¬ 
censes wholesale. Will this, as so 
many hams firmly believe, result 
in amateur radio becoming just 
another citizens band? That's a 
knee-jerk reaction—one I doubt 

Continued on page 10 



"/'m the guy you were talking to on two meters! Please follow me to our 
yacht landing for dinner!** 
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&tHortal Offices 
WGE Center 

Peterboroygti NH 03458-1194 
pfK)ne: 60S-5»S-«01 

i^tvertising Offices 
WGE Center 

Petertwrougn NH C045S-1194 
phom: 800-225-5083 

Circulstion Offices 
WGE Center 

Peterborough NH 03458-1194 
phone: 603-525-4201 

Manuscripts 

Contributions in the form of manu¬ 
scripts with drawings and/or photo¬ 
graphs are welcome and will be con¬ 
sidered for possible publication. We 
can assume no responsibility tor loss 
or damage to any material. Please en¬ 
close a stamped, self-addressed en¬ 
velope with each submission. Pay¬ 
ment for the use of any unsolicited 
material will be made upon accep¬ 
tance. All contributions should be di¬ 
rected to the 73editorial offices. “How 
to Write for 73” guidelines are avail¬ 
able upon request. US citizens must 
include their social security number 
with submitted manuscripts 

Subscription Informstion 

Rates: m the United States and Pos¬ 
sessions: One Year (12 issues) 
$24.97: Two Years (24 i^ues) $45.47 
Elsewhere: Canada and Mexico— 
$39.00/1 y«ar<mly. US funds, Foreign 
surface mail—$45.00/1 year only, US 
funds drawn on US bank. Fc^eign air 
malt—please inquire. To subscribe, re¬ 
new Of change an address: Write to 
Subscription Department. PO Box 
931, Farmingdale NY 11737, Return 
postage guaranteed. For renewals 
and changes of address, include the 
address label from your most recent 
issue of 73. For gift subscriptions, in¬ 
clude your name and address as well 
as those of gift recipients. For ques¬ 
tions concerning your subscription 
and to place subscription orders, 
please call us toll free at 1-800-227- 
1053 (in NY 1-800-732-9119) between 
9 am and 4:30 pm Eastern time or write 
to 73, Subscription Department, PO 
Box 931. Farmingdale NY 11737. 73 
Amateur Radio (ISSN 0745-080X) is 
published monthly by WGE Publish¬ 
ing, WGE Center, Peterborough NH 
03458-1194. Second class postage 
paid at Peterborough NH 03458 and at 
additional mailing offices. Canadian 
second cfass mail registration number 
9566. Entire contents copyright ® 
1986, WGE Publi^ng Afl ri^ts re¬ 
served. No part of this pubikration may 
be r^jrinted mberwlse reproduced 
without written permission from the 
publi^ter. Miaofilm EditiQ8v--Uriivef- 
sity Microfilm, Ann Aitxjr Ml 48106. 
Postmaster; Send address changes 
to 73 Amateur Radio, Subscription 
Services, PO Box 931, Farmln^ale 
NY 11737. Nationally distributed by In¬ 
ternational Circulation Distributors. 
Contract: Too bad—merely reading 
this is a binding contract between you 
and the publisher. To get more pages 
for 73, more advertising is necessary 
To get more advertising, more readers 
are needed. You hereby agree to be an 
official 73 subscription agent. You will 
tell every ham you contact that you 
read about him in 73this month so he’ll 
rush out to buy a copy. It’s Just a little 
Green lie, so stop sweating. It'll work. 
He'll frantically read every word In the 
magazine, discovering its magnifi¬ 
cence in the process. Look, tf reason 
doesn't work we'll have to use sub¬ 
terfuge. 
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$300 Ticket 


IF YOU’RE HAVING TROUBLE getting that 
upgrade, think about a trip down to New York 
City. Word on the streets there is that licenses 
are currently going for $300. There’s even a 
discount plan—if you bring in three other 
applicants, you get a free Advanced-class 
ticket. Bring in four people and you can walk 
away with that Extra-class ticket you’ve 
always wanted. We’ve been receiving lists of 
hams who allegedly purchased a ticket 
through this system (about 40 so far), and 
most of the new licenses seem to be General- 
class. I guess they’re having trouble rounding 
up enough cheaters to get the discount. 

Feet Feat 


HARTLEY ALLEY NA0A has found a unique 
way to show off at his high school reunion. 
Hartley will be riding his bicycle from Boulder, 
Colorado, to Lynn, Massachusetts, taking two 
months to get to his 50th high school reunion. 
Alley’s journey will take him through Colora¬ 
do, Nebraska, Iowa, Illinois, Indiana, Ohio, 
Pennsylvania, New York, and Massachusetts. 
Along the way he’ll be on the air mobile from 
his bicycle on two meters, using a speaker 
microphone and a half-wave rack-mount an¬ 
tenna. Hartley recently sold his bike shop in 
Boulder and claims that he’s become quite 
bored in retirement. Hartley credits cycling for 
saving his life; he suffered what is called a 
“silent” heart attack during his years at the 
bike shop, not even realizing that it had 
occurred. His physician says that Hartley’s 
constant cycling (about 100 miles per week) 
helped minimize the attack’s damage. Hartley 
will be leaving for Lynn in May and expects to 
arrive there in late June; look for him signing 
bicycle mobile. 

Hubble Help 


YOU CAN BREATHE a sigh of relief if you just 
realized that you missed the deadline for the 
Hubble Space Telescope project. The launch 
date for the telescope has been shifted to the 
latter part of 1988; the new deadline for appli¬ 
cations is June 30, 1987. The Hubble Space 
Telescope Amateur Astronomers Working 
Group is making time available on the orbiting 
platform for amateur astronomers. To apply, 
send $1 to HST Amateur Astronomers Work¬ 
ing Group, c/o AAVSO, 25 Birch Street, 
Cambridge MA 02138. 

Florida Info 


THE HERNANDO COUNTY Amateur Radio 
Association of Brooksville, Florida, has come 
up with a nice idea. They’ve printed up infor¬ 
mation pamphlets covering ham radio in the 
state of Florida and have placed them in the 


state’s welcome centers. The pamphlets list 
all of Florida’s two-meter repeaters and traffic 
nets. You can get a copy by sending an SASE 
to the Hernando County ARA, PO Box 1721, 
Brooksville FL 33512. 

Cable Cops 


A REALLY SERIOUS PROBLEM is develop¬ 
ing around the cable television industry in 
Israel. Even though the Israeli government 
has enacted legislation to license and regu¬ 
late CTV stations, there are about 500 illegal 
systems in operation around the country, 
most of them using a home video setup 
hooked up to an amplifier and cheap coax 
running from building to building. Occasional¬ 
ly the Ministry of Communications sends 
commandos out to raid these pirate stations. A 
few months ago, such a raid in Kiryat Kotzkin 
resulted in the destruction of Tzvi Pomer 
4X4KT’s wire antennas. Tzvi complained 
to the Ministry and discovered that the raid 
had been carried out by operatives from the 
Federation of Film Distributors. Even though 
the Federation wouldn't admit to the action, 
they paid Tzvi what he claims is a fair compen¬ 
sation for his wrecked antennas. In Haifa, 
hams are afraid to be on the air since their 
signals interfere with the poorly engineered 
pirate systems; the hams fear retribution from 
what they term “shady underworld types.” 



Hartley Alley NA0A will ride from Boulder, 
Colorado, to Lynn, Massachusetts, for his 
50th high school reunion. 


Cat Caper 


HAM RADIO figured prominently in the 
rescue of a man and his cat from their sinking 
boat in the waters near Miami recently. Timo¬ 
thy Stein noticed a foot of water in the cabin 
but couldn’t find a leak; after the rising flood 
knocked out the boat’s two-way radio, Tim 
turned to his ham set. Fred Barfus of Coral 
Gables picked up the distress call and relayed 
the message to the Coast Guard. Thirty 
minutes later, Stein and his cat Gray were 
pulled from the water by the USSAquIla. The 
rescuers reported that Stein was in great 
shape but Gray was a bit frazzled. 

WAO Award 


JUST IN CASE you’ve worked all of the coun¬ 
ties in the United States, Alan Harnois 
VE3LFH has come up with the Worked All 
Ontario award. The certificate can be yours 
for working the 50 counties of Ontario (includ¬ 
ing our favorite, Peterborough County): You 
must have QSLs in your possession, but you 
don’t have to send them in with your applica¬ 
tion. There is no certificate for SWLs. A map 
of the province is available from the provincial 
government; write to the Map Unit, East Build¬ 
ing, 1201 Wilson Avenue, Downesview, 
Ontario M3M 1J8, or call (416)-248-3476 and 
ask for the Index Map of Southern Ontario. 
The WAO certificate is $2—send your list of 
counties worked to Alan at 400 Lafferty Street, 
LaSalle, Ontario N9J 1K6. 

VEs Canned 


FOUR ARRL Volunteer Examiners have been 
stripped of their duties after irregularities in 
testing sessions came to the League's atten¬ 
tion. Fifty applicants have had their exams 
voided and their certificates of completion re¬ 
called due to the screw-up. Copies of the pa¬ 
perwork involved in the case have been sent 
to the FCC for review. 

OSCAR'S Up! 


HERE WE GO AGAIN: OSCAR 10 is once 
more usable for communication. Even though 
the spacecraft can no longer be controlled 
from the ground, the mode B transponder has 
been stuck on and is providing excellent 
coverage. AMSAT engineers are optimistic 
that OSCAR 10 may survive for a while due 
to improved sun angles and the diminished 
possibility of long eclipses that would drain 
the craft’s batteries. Writing in the Amateur 
Satellite Report, Editor Rip Riportella advises 
folks to get on and enjoy OSCAR operation 
while they can, and points out that new DX 
opportunities are arising every day. Be very 
careful\o use low power (100 Watts erp maxi¬ 
mum) to help extend the satellite’s life. 
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Brando 


REMEMBER ABOUT A YEAR AGO when we 
reported that Marlon Brando was living in 
Polynesia and using the alias Martin 
Brandeaux? Well, the press has gotten wind 
of the story and has completely botched the 
information. I shouldn't poke fun at another 
journalist, but this is so typical of the sort of 
reporting about ham radio that appears in 
nearly every paper in the country. WA6RBU 
sent this clipping in from Beverly Hills, and it 
contains gems like: “The actor uses a secret 
alias... and talks to ham operators around 
the globe—and they don't even have a clue 
who it is because the radio alters his voice!" 
and "Any shortwave operator who wants to 
call Brando should point his antenna 241 de¬ 
grees clockwise due north from the east coast 
of the United States and about 209 degrees 
from the west coast." With press like that, we 
might as well all be on CBI 


Thanks 


OUR THANKS TO WA4BPI. WA6RBU. 
Amateur SateWte Report, The ARRL Letter, 
and W5VC for help with this month's column. 
Send your news and pictures to 73 Magazine. 
WGE Center, Peterborough NH 03458, Alin: 
QRX. 


Paper Call 


THE SIXTH ARRL Amateur Radio Computer 
Networking Conference is scheduled for 
August 29, 1987, in Redondo Beach. Califor¬ 
nia. Hosted this year by the TRW Amateur 
Radio Club, the conference will feature 
papers presented by the leaders in packet 
technology. If you are interested m presenting 
a paper, you should contact Maty Weinberg 


at ARRL Headquarters, 225 Main Street. 
Newington CT 06111; (203)-666-1541 for an 
author's kit. Camera-ready originals are due 
at the League no later than July 27. 1987 
Subjects being sought include transmission 
technology, networking and network expan¬ 
sion. applications, operations, message han¬ 
dling, international concerns, spectrum man¬ 
agement. and the integration of voice, data, 
and images. 



The "'ham bands" now have a whole new meaning. "Shady HUT' from Jonesboro, Arkansas, is 
comprised of d-r) Bill Shoe KB5ABI. Rick Lane KB5ADI. Carrol Lane, Tom Meridith K5MEA. and 
Norma Meridith WB5NZN. 


Dan’s Got It All 



FT-757GX 


^ FT-980 CAT 
FT-209RH |) 



A AkH FT-767GX 

m 



TS-930S 


Britt’s 2-Way Radio SalM & Ssrvics 


KANTRONICt S 

K PC-2400 

PACKET AT 2400 BAUD 
TH-21BT 

KENWOOD^ wazcoRP. 

■ VSWR/POWER METERS 


WELZ 



TS-940S 



2508 Atlanta Street 
Smyrna, Georgia 30080 
Belmont Hills Shopping Center 
(404)432-8006 


TH-215A 

All Of These "Goodies” And Many More At Super Savings. 




Come See Us Or Call 1-800-241-2027. 


CIRCLE 120 ON READER SERVICE CARD 


^ SANTEC 



ST-20T 
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EVER SAY DIE 


from page 4 

anyone has actually given any se¬ 
rious thought to. 

If amateur radio had only forty 
channels instead of thousands, 
what might it be like? All we have 
to do is listen to the unholy mess in 
New York and Los Angeles on two 
meters to get a hint. Tve moni¬ 
tored CB all over the country and 
I’ve never heard anything worse 
than two meters in UA. Pardon 
me for getting the impression that 
putting down CB is a redneck 
reaction. 

Ask me what entry system for 
amateur radio would work better 
than what we’re doing now—or 
have done in the past. I’ve thought 
a good deal about this—have 
you? I’d like to see some ideas 
published in our ham magazines 
which would aim us at improving 
the entry—perhaps in a way which 
might help us get the hobby grow¬ 
ing again. I’d like to see a system 
which would bang in a growing 
number of hams. Then it should 
present them with opportunities 
and incentives to grow. 

The basic reasons for our hob¬ 
by being licensed by the govern¬ 
ment are four—as stated in our 
rules. (1) To provide a resource of 
technically trained people in case 
of war. (2) To provide emergency 
communications. (3) To foster in¬ 
ternational goodwill. (4) To pro¬ 
vide a medium for inventing and 
developing new communications 
technology. 

There is an international re¬ 


quirement for understanding the 
code, but it is so weak that many 
countries have completely ig¬ 
nored it. Indeed, most of the two 
million ham licenses issued in 
Japan are no-code tickets. 

Okay, the code... let’s start at 
the beginning here. If we continue 
to have a first license which offers 
only CW allocations, we can stop 
bothering to give code tests. No 
one can operate on a Novice band 
on phone, so every Novice HAS to 
know the code to operate. 

On that basis I would suggest 
ending any code tests. Instead I 
would make it so only established 
radio clubs could have VEC teams 
—that clubs be responsible for 
training newcomers in rules, theo¬ 
ry, and operating—then have 
three licensed ham members ex¬ 
amine the applicants. Once they 
get their Novice ticket they would 
have to show QSL card proof of 
actual operating—plus an addi¬ 
tional exam on rules, theory, and 
operating—to get their General li¬ 
cense. I’d do away with the Tech 
license as redundant. 

Some will drop CW as soon as 
possible. Others will find they en¬ 
joy it and build their code skill. 
Once code is no longer a govern¬ 
ment mandated skill, I’ll offer code 
proficiency certificates which can 
be won at hamfests and conven¬ 
tions and which will be prized 
proof of a unique ham skill. 

In this day of sealed rigs (where 
the warranty is voided if you even 
try to fix a problem), it’s difficult 
to get many amateurs to bother 


keeping up with technology. By 
encouraging amateurs to start 
building simple construction 
projects and graduating them to 
state-of-the-art computer and 
communications technology, I be¬ 
lieve we can make technology ex¬ 
citing—fun. 

It’s interesting that what few 
youngsters we’re attracting to the 
hobby these days do not seem to 
find today’s technology any more 
intimidating than we old-timers 
did tubes fifty years ago. They’re 
as familiar with ICs and UARTs as 
we were with modulated oscilla¬ 
tors. A few old dogs have learned 
new tricks, but most are holed up, 
quickly thumbing past solid-state 
articles in the ham magazines, be¬ 
wildered—too lazy to even try to 
cope with progress. 

So, yes, I agree, if we open am¬ 
ateur radio completely—take all 
comers without any restrictions 
and dump ’em on the air—the re¬ 
sult will probably be bigger pile- 
ups on two-meter repeater chan¬ 
nels. We'd probably see the Los 
Angeles mess spreading to more 
major cities. 

But, as it has in Japan, once 
congestion gets serious rt would 
tend to push us to use more 
bands. Japan is going strong on 
450 MHz and now moving to fill 
1250 MHz—with many moving to 
even higher bands. Their 10-Watt 
limit on the lower bands has 
worked very well—allowing their 
equipment manufacturers to dom¬ 
inate the entire world—bringing 
hundreds of millions of dollars to 
Japan. 

If we're still too proud to take a 
lesson from the Japanese, we de¬ 
serve everything that’s happening 
to us—in ham radio—lasers— 
cars—cameras—scientific Instru¬ 
ments—telephone switching—hi- 
fi—cassette recorders—watches 
—computers—VCRs—video 
cameras—TV and so on. 

Does the future of American 
technology lie in our ability to get 
amateur radio interesting to 
youngsters again? We know for 
sure that if we want to develop 
engineers we have to start ’em 
around 12 years old. How else but 
amateur radio? We also know the 
system we’re using now isn't 
working—and the one Japan uses 
works fantastically. 

So let’s start discussing ideas— 
on the air and in letters to your 
ham magazines. We need ideas, 
not knee-jerk, redneck resistance 
to change. We want to not only 
keep our bands, we want to move 
ahead with new technologies— 
perhaps setting up world commu- 



QSLOFTHE MONTH 


To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 
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Plications systems via our own or 
even commercial satellites. 

If we can start attracting young¬ 
sters again and if we provide the 
excitement and interest they 
need, we’ll see them developing 
and pioneering new communica¬ 
tions technologies, just as hams 
did until the Licensing Incentive 
Disaster of 1963 stopped every¬ 
thing. 

We old-timers are still living on 
the glory of the long past—our 
development and pioneering of 
single sideband—our early RTTY 
developments—slow-scan televi¬ 
sion-narrowband FM—the para¬ 
metric amplifier—the flying noise 
lock—double sideband reduced 
carrier—and soon. 

Old-timers will remember ama¬ 
teur moonbounce work and mete¬ 
or-scatter communications. Do 
you know that in the 60s Ray 
VK3ATN in Australia was making 
regular two-meter moonbounce 
contacts with U.S. amateurs with 
a huge rhombic antenna? I visited 
his station in 1966 and took pic¬ 
tures of his antenna farm from the 
air—amazing. 

Now, with a marriage of com¬ 
puter and communications tech¬ 
nology, we have more potential 
new modes of communication 
possible than ever before—we 
just lack the youngsters to experi¬ 
ment and pioneer them. Alas, 
without amateur radio as a source 
of such developments, they are 
unlikely to happen. 

You see, even if we had plenty 
of engineers, we’d find commer¬ 
cial firms resistant to investing de¬ 
velopment funds in projects with 
much less than a 100% potential 
for bringing in a viable product. 
Big firms just don't like to take any 
chances, so they make sure the 
products their scientists and engi¬ 
neers are working on are sure-fire. 

Unfortunately, really new tech¬ 
nologies often are far from sure 
things. An amateur can afford to 
spend months to years design¬ 
ing something new. if he suc¬ 
ceeds, fine, he has a chance at 
making money. If he fails, well 
that’s the way it goes. The com¬ 
mercial scientist who fails soon 
becomes not just out of work, but 
unemployable. 

If you think about it, most of 
the major breakthrough inven¬ 
tions have been made by ama¬ 
teurs—so we need amateurs if 
we are going to make any large 
strides in technology. The lack of 
youngsters in amateur radio over 
the last 23 years has stopped 
this valuable contribution to our 
country. 


ril tell you what. If you help 
me get amateur radio growing 
again, with lots of youngsters 
coming in—and if I manage to 
find an enthusiastic replacement 
for me to write editorials for 73— 
then I might consider offers to 
buy the magazine. I'm 65 this 
year, which not long ago was the 
mandatory retirement age, so I 
worry about such things. In the 
meanwhile Bash can keep his 
$26 million. 

A VISIT 
TOTHERSGB 

My wife Sherry dropped a 
brochure from the Show of the 
Month on my desk a couple 
months ago. Amidst the listings of 
shows in Boston was a notice of 
a Thanksgiving trip to London. 
Hmmm. It left Thanksgiving eve 
and returned on Sunday, allowing 
three days in London, so not even 
a day of work would be missed. 
The price was $499—including 
round trip airfare, a first-class 
hotel (Hilton), breakfasts, and two 


London shows. How could I pass 
it up? 

How could I visit London and 
not pay the RSGB a visit, right? 
Stu Norwood, 73’s Associate 
Publisher, went on the trip, too, so 
he called them and arranged for 
my visit. The minimal instructions 
which filtered down to me were 
enough so I was able to muddle 
through and arrive on time. 

I was fortunate that they had 
scheduled my visit for 11 a.m. in¬ 
stead of 10, as I’d asked. They’re 
located quite a way out of London, 
so it took much longer than I ex¬ 
pected to get there... about two 
hours. The taxi driver at the rail¬ 
road station wasn’t familiar with 
the RSGB, but he did know the 
road, so we found the building 
with no difficulty. I was surprised, 
knowing how well trained London 
cab drivers have to be to get li¬ 
censed. Perhaps it’s easier in 
small towns such as Potter’s Bar. 

I was supposed to visit a Mr. 
Rider, but apparently he was tied 
up. After a half-hour wait in the 
lobby, I was greeted by Dave 
Gough G6EFQ, who quickly 
showed me the headquarters sta¬ 
tion, the antennas on the roof, 
gave me a QSL card and shortcut 
directions to walk back to the rail¬ 


road station. I guess everyone 
else was busy. It was a fine, brisk 
winter day, so the twenty-min¬ 
ute walk back to the station was 
invigorating. 

Dave explained that unlike the 
ARRL, which has always been 
operated by paid operators, the 
RSGB depends on staffers with 
the spare time to keep the shack 
in shape and on the air. They’ve 
got a nice tribander, but a VHF 
antenna mast going up through it 
keeps it from turning. Most of the 
action these days is on VHF any¬ 
way. Perhaps when the sunspots 
bring more action to the lower 
bands they’ll free up the beam. 

On the way back to London, I 
suddenly realized I’d gotten so 
excited over seeing the RSGB 
HQ station I’d completely forgot¬ 
ten to buy the latest issue of their 
magazine. 

The two shows were fun and 
visiting compact disc stores for 
my Digital Audio was a blast. It 
was a great, if short, London trip. 
Maybe, if they have another show 


tour to London next Thanksgiving, 
you can join me and go out to see 
the RSGB headquarters station 
and get your own QSL card. 

USSR SCREWED UP TOO 

The amateur radio situation in 
the USSR seems just as bad as 
ours—worse, considering their 
population as compared to ours. 
It’s nice to see another major 
country being as dumb as the U.S. 
about something so important to 
its future. 

There’s no reason to expect the 
laws of nature to be all that differ¬ 
ent in the USSR—you get your 
best engineers and technicians 
via teenagers who get involved in 
electronic hobbies such as ama¬ 
teur radio and computer hacking. 
Thus the dying of amateur radio in 
Russia will have the same end ef¬ 
fect it’s having here—a loss of 
technology. Qnly Russia is in the 
even more serious position of fur¬ 
ther losing in its efforts to catch up 
with the West, since it’s always 
been behind in technology. It 
couldn’t happen to a nicer admin¬ 
istration, right? 

The more we encourage com¬ 
munist countries to fear amateur 
radio, the better our chances for 
seeing them just die away as the 


rest of the world sails past them in 
technology. So let’s make sure 
they understand that amateur ra¬ 
dio means people-to-people com¬ 
munications. The more we can 
get the Russian hams—what few 
there are of them—to talk with us 
and get off their boring signal re- 
port/QSL card shtick, the better. 

Let’s get after these turkeys 
and get them to behave like live 
people instead of tyranized 
slaves. Ask them to tell you about 
their work—about their town— 
flatly refuse to give them a signal 
report until they talk with you. Ask 
them how their weather has been. 
Heh, heh. . .ask about their 
crops—probably a state secret. 

There are still around 5,000 
collective ham stations—club 
groups. These are about all we’ll 
hear—the other 5,000 or so Rus¬ 
sian hams are mostly on VHF 
where they can’t get into trouble 
talking with foreigners. This keeps 
down the number of monitoring 
stations it takes to check on ’em. 

Like the U.S., Russia has let 
most of their school radio clubs 
die. Today there are only about 
ten active school ham stations in 
Moscow out of 1,200 schools, ac¬ 
cording to the W5YI Report. 

You might want to keep an eye 
on Newsweek for any Russian 
news of interest which you can 
bring up while you’re in QSQ with 
Russian hams. I’m sure they will 
be delighted in your interest in 
their country—in discussing the 
latest news of persecuted dissi¬ 
dents—in the problems Jews who 
want to leave are having—build¬ 
ing that gas pipeline to Europe 
with slave labor—the deadening 
effect on their lives of the ubiqui¬ 
tous lines for food and clothes— 
the housing shortage—everyday 
things like that, 

Qf course you should be pre¬ 
pared to frankly answer questions 
about the legions of homeless, 
jobless, starving Americans des¬ 
perately wandering the streets of 
our cities and the hopeless plight 
of our persecuted blacks and 
Hispanics. 

Yep. Qne of the basic reasons 
amateur radio has some of the 
most valuable shortwave frequen¬ 
cies allocated to it is for establish¬ 
ing people-to-people communica¬ 
tions between countries—interna¬ 
tional friendships. Now let’s be 
honest about this—have you been 
living up to your responsibility ac¬ 
cording to our rules and regula¬ 
tions? And, no, swapping a signal 
report and QSL does not even 

Continued on page 62 


“$26 million doesn't go 
as far as it used to. ” 
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ETTERS 


IC-751A REVIEW REPLY 


Numter 18 on your FoodlNKA oird 


1. The IC-751A is built on IC-751 
technology and is not similar in 
circuitry to I0735. IC-751A main 
board is redesigned. 

2. The 10751A uses blue/red 
fluorescent display. (IC-701 had 
LED display.) 

3. A) 10751A uses the same 
CPU as the 10751. 

B) Program storage is identic 
cal in IC-751/751 A. 

C) See ICOM Talk **One Step 
Beyond." ICOM radios do not go 
dead in five years, requiring return 
to factory for reprogramming. 

D) Only IC-745/751/751A/ 
R71/271/471/1271 have ex¬ 
changeable RAM card. 

4.10735 does have a heat sink. 
It has a large, built-in heat sink 
with a squirrel cage style fan. IC- 
735 and 10751/751A have similar 
temperature/fan speed character¬ 
istics. 

5. IC-751 does not have thermal 
drift problem. Extra sensor is pro¬ 
vided to improve component life 
where internal power supply is in¬ 
stalled and radio is operated for 
extended periods of time in re¬ 
ceive. 

6. High noise blanker settings 
do not cause distortion of CW 
signals. Noise blanker operation 
requires proper settings where 
distortion may be caused by par¬ 
ticular band conditions with noise 
blanker use. 

David Smith 
ICOM America 


DX DYNASTY—NOI 


Was excited about award until 
saw "QSL cards are not required 
for the DXD Award." Totally ruins 
award's value—No thanks, I'll 
stick with DXCC. 

Ken Kopp K0PP 
Anaconda MT 

The idea behind DXDA is to give 
people a chance to have some fun 
working DX again. We want to get 
your heart thumping when you 
hear an almost-rare pnef&t—even 
if you've worked that country 
dozens of times in years past 
How much fun can you have if 
you're working only one or two 
new ones a year? 

We 're not naive, Ken. There are 


slimeballs out there who will 
abuse the "no QSLs" rule, but 
that hardly affects the award’s 
"value." We’re not trying to be 
like DXCC, we’re trying to offer an 
alternative to it 

The DXDA’s "value" is $6, plus 
whatever pride the person who 
earned it takes in the accomplish¬ 
ment. If you earn it fair and 
square, it’s worth something to 
see that piece of paper reminding 
you of the work and the fun you 
had getting it. If you somehow 
manage to fake your way to DX¬ 
DA, please remember that we just 
sold you a piece of paper for $6.-^ 
KA1MPL 


NEW HAM IN CHINA 


I’m a new ham and my name is 
Chang-Han Dong. There are only 
15 amateur stations in China, two 
of them in Shanghai, they are 
BY4AA and BY4A0M. 

You know that the equipment of 
communication is very expensive, 
so I want to make a receiver (ama¬ 
teur band, SSB, CW, etc.) to use. 
Some time I knew of two articles in 
your magazine but I have not any 
way to look for your magazine In 
Shanghai, so I haven’t the whole 
articles. 

I think, you may help me... 
Thank you very much. I hope to 
see you on the air. 73! 

Chang-Han Dong 
Shanghai 
People's Republic of China 

Welcome to the hobby, Chang- 
Han Dong! The articles are on 
their way to you and we hope they 
will help. Perhaps your letter will 
inspire some of our readers to 
write you with encouragement. 
(The address: Institute of Estuar¬ 
ine St Coastal Research, East Chi¬ 
na Normal University, Shanghai, 
The People’s Republic of China.) 
For more on China, see under 
Roundup in 73 International in this 
and last month’s issue.‘^Eds. 

Your new DX Dynasty is a good 
idea. May I suggest you not only 
continue this but that you consider 
starting an annual version. Being 
a free enterprise magazine mther 


than a League-affiliated one, you 
are In a position to defer your ex¬ 
penses by charging a filing fee for 
a yearly contest. Why not a sepa¬ 
rate DX contest for Novices ON¬ 
LY? You have unlocked a pletho¬ 
ra of interesting ideas. 

H. Wayne White KB5N0 
Hereford TX 


I DX DYNASTY—YES,YESI | 

I am glad to see someone finally 
do something constructive re¬ 
garding DX-1 00. 1 just qualified for 
ARRL DXCC and it cost me a for¬ 
tune to get the QSL cards. The 
Bureau is only 80% useful under 
ideal conditions. Now I can start 
anew In 1987 and have the fun of 
earning DXDA without all the has¬ 
sle of trying to get cards. 

Carole Perregaux KA1FVY 
Trumbull CT 


I RUSSIANS AND BEARCATS | 

Thank you for publishing Bill 
Pasternak’s and Robert Horvitz’s 
commentary on the Electronic 
Communications Privacy Act [73, 
Looking West, January, 1987]. As 
a ham and SWL, it is ludicrous for 
anyone to assume that it is possi¬ 
ble to place restrictions on what 
may and may not be listened to on 
a multiband scanning-type radio. 
Talk about eavesdropping—ever 
go down Embassy Row in Wash¬ 
ington, DC? Check out those 
strange antennas on top of the So¬ 
viet and Soviet-block embassies. 
They certainly don’t care about 
the ECPA, and I am sure they are 
not using them to chase DX on 20, 
either! I feel that our tax dollars 
would have been better spent on 
going after the KGB operating out 
of the United Nations rather than 
the American public using their 
Bearcat scanners in the privacy of 
their own homes. 

George Primavera WA2RCB 
Cherry Hill NJ 


PERPETUAL MOTION 


I just want to tell you how impor¬ 
tant the article by Irving Gottlieb 
happens to be ("No Free Lunch¬ 
es," 73, November, 1986]. Most 
articles of this sort are cynical. 
The occasional exception tends to 
be by enthusiasts who blindly en¬ 
dorse work that clearly requires a 
highly skeptical review. 

Gottlieb has shown the rare ca¬ 
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pability of pointing out delusions 
with regard to "free-energy” ma¬ 
chines while retaining an open 
mind toward the possibility that 
there may always be something 
new under the sun. 

This Institute has been follow¬ 
ing machines of this type for a 
decade. During the last year, nu¬ 
merous anomalies strongly sug¬ 
gested that it may prove possible 
to extract energy from the uni¬ 
verse in ways that have previously 
eluded us. 

Mark Goldes, CEO (Ex W2VRC) 
Aesop Institute 
Sebastopol CA 

SMELL THE FLOWERS I 

I am not one who normally 
writes letters to the editor or pub¬ 
lisher of anything, but in this case I 
thought I must because I have 
never enjoyed reading a maga¬ 
zine as much as I did your copy of 
December, 1986. You say. why is 
the December issue any different 
from any other issue? As far as I 
can tell, it's not any different; it’s 
just that I have finally taken the 
time to read your magazine. Up to 
this time, I thought all ham radio 
magazines were the same. I 
would buy one with the idea of 
looking at all the ads and for any 
building projects I might want to 
try and put together and that was 
it. I would never take the time to 
read it through. You can bet I will 
read it through from now on. I won¬ 
der how many other people have 
done the same thing in the past 
and missed your good magazine. 
As they say, you should take the 
time to smell the flowers along the 
way. 

Don LalllerWAlULQ/6 
Blair NE 


NOVICE CLASS IDEA 


I teach Novice classes here in 
town and advise all to subscribe to 
73.1 think with the next class I will 
build a subscription into the fee for 
the class. Every issue is worth 
saving. 

I’d like to see the code stay 
with the ham test, but maybe as a 
one-time deal, like 10 wpm for all 
levels. 

Bill Jones N5D0X 
Abilene TX 

That first thought of yours. Bill, is 
great! So great that we don’t need 
to mention again the need for a 
no-code license.—Eds. 





EW PRODUCTS 

Niranber 21 on your RMMfiMdk card 



Telvac basic service kit from Jen¬ 
sen Tools. 


JENSEN TELVAC TOOLS 

Jensen Tools has introduced 
a new service kit for the bud- 
get-minded electronic techni¬ 
cian. The kit contains 40 high- 
quality hand tools housed in a 
wood and vinyl case with re¬ 
movable pallets, a document 
pouch, and lockable latches. The 
tool selection includes screwdriv¬ 
ers, pliers, nut and hex drivers, 
punches, wrenches, soldering 
equipment, a hemostat, reverse- 
action tweezers, and other spe¬ 
cialty items. 

For complete details on Telvac 
economy tool kits or a free catalog 
of Jensen tools, please check 
Reader Service number 203. 


power supply is built in, and two 
large front-panel meters monitor 
plate current, grid current, power 
output, and plate voltage. 

For more information about 
THL amps, check Reader Service 
number 208. 

VALOR 2 PLUS 2 

Valor Enterprises has intro¬ 
duced the 2 plus 2 antenna for 
amateur radio operators. This du¬ 
al-band antenna is 1/4 wave long 
on 2 meters and 1/2 wave long on 
70 centimeters with under 2:1 
vswr on both bands. The antenna 
comes with a magnetic mount and 
is rated at 100 Watts. 

For more information, check 
Reader Service number 211. 


SUN>FLEX SCREENS 
Sun-Flex now offers anti-glare 
filters for CRTs that also improve 
contrast by blocking diffuse re¬ 
flections from bright walls that 
could wash out displays. These 
matte black microfiber filters 
provide a shadow-box effect and 
fight glare using the same princi¬ 
ple used in Venetian blinds. The 
snap-on screens are available for 
both monochrome and color 
monitors. 

For more details, please check 
Reader Service number 212. 


THL HL-2K/A 

Tokyo Hy-Power Labs has intro¬ 
duced a companion to their HL- 
1K/A linear amplifier. The HL-2K/ 
A is built around a set of 3-500Z 
transmitting tubes and is compact 
enough to fit into any shack. The 


CSI CTCSS 

Communications Specialists is 
expanding their line of CTCSS 
tone boards to include two adapt¬ 
er kits for Standard and TAD USA 
hand-helds. The Standard 734L/ 
834L may now be fitted with a TS- 



Communications Specialists CTCSS boards and adapters. 


32HBL low-profile encoder/de¬ 
coder using an 01-1030 adapter 
plug. The TS-32HBH high-profile 
encoder/decoder now fits the TAD 
M1520-454 by using an 01-1031 
adapter plug. 

For a complete catalog of 
CTCSS products, check Reader 
Service number 210. 

FREE HEATH CATALOG 

Heathkit's new Winter ’87 cata¬ 
log is out, featuring many new 
projects for the electronics hobby¬ 
ist. One addition is the IM-2320 
Digital Multimeter kit; the unit’s 
single rotary switch selects volt¬ 
age, current, resistance, or ca¬ 
pacitance measurements. The 
new catalog lists over 400 kits and 
accessories—to receive a free 
copy, check Reader Service num¬ 
ber 207. 

CENTURION BATTERIES 

Two new battery packs are 
available from Centurion Interna¬ 
tional for radios from King. The 
KR0105 is a 9.6-volt. 800-mAh 
rechargeable nickel-cadmium 
set, while the AL0514 is a 13.5- 



Heath's latest catalog is out 


volt, 2,100-mAh throw-away alka¬ 
line pack. 

You can get information on both 
of these new batteries by check¬ 
ing Reader Sen/ice number 206. 

SIMPSON PROBES 
Two new logic probes and a 
new pulser probe are now being 
marketed by Mercer Electronics, 
a division of Simpson Electric. 
The model 9604 (20 MHz) and 
model 9605 (50 MHz) logic probes 
come in a slim case and are useful 
for troubleshooting both TTL and 
CMOS circuits. Levels and pulses 



Tokyo Hy-Power Labs ' HL-2K/A linear. 
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Two new battery packs from Centurion. 












New logic probes from Mercer. 


can be observed on two front- 
mounted LEDs; both models fea¬ 
ture a pulse memory. 

The Mercer model 9606 pulser 
can inject 50-us pulses into a logic 
circuit without the need to isolate 
ICs. It also has a sync input to 
allow the use of an external syn¬ 
chronizing signal. 

To learn more about the Mercer 
line of DMMs, digital capacitance 
meters, and hand-held test instru¬ 
ments, check Reader Service 
number 209. 


ELECTRONIC SPECIALISTS 
STATIC CONTROL 

Electronic Specialists announc¬ 
es the MPS(22)-2 portable com¬ 
puter protection system for the 
personal computer on the go. The 
unit subdues ac power line spikes, 
electrical noise, modem line 
spikes, RFI, and static problems. 
It provides standard and CEE-22 
electrical sockets, standard 
phone RJ-11 modular socket/ 
plug, and a static discharge plate. 
For more information, check 
Reader Service number 215. 









The ACE model AH^2002 scanner. 


SSfilii 


Multi-threat protection from Elec¬ 
tronic Specialists. 


LARESCO CODE SOFTWARE 

LARESCO has introduced 
Morse: The Code Machine for the 
Apple II-(-/c/e. The program has 
31 modes, including frequency 
selection, special signals send 
mode, extended sound spacing, 
and more. The 32-page manual 
supplied with the program con¬ 
tains lesson plans and methods 
for learning and enhancing code 
skills. Also included are graphics, 


ity scan, band search, multi- 
mode reception, selectable fre¬ 
quency steps, and a bar-graph 
signal-strength indicator. The 
AR-2002 uses a 750-MHz i-f, 
high-level double-balanced 
mixing, and a low-noise, wide¬ 
band rf amplifier for peak perform¬ 
ance. 

The ACE AR-2002 retails for 
$499; for more information, check 
Reader Service number 204. 


DA VLE CATALOG 

Davie Tech’s new 36-page cat¬ 
alog of tools and equipment for 
electronic and telecommunica¬ 
tions manufacturing, field service, 
laboratories, schools, and hobby¬ 
ists is available direct from Davie 
Tech. Check Reader Service 
number 205. 


NCG DUPLEXERS 


flEClRON'K: TCK>5 
& >V:CESSC)Rlf'S 


OAVU TfCH iKC. 



New catalog from Davie Tech. 

on HF, 400 Watts on 145 MHz, 
and 250 Watts on 450 MHz. The 
isolation on both bands is more 
than 50 dB. 

The CF-412 has a very broad 
frequency range—1.3-450 MHz 
on the low input and 900-1400 


JENSEN ULTRATORCH 
The Ultratorch, available from 
Jensen Tools, is a compact, cord¬ 
less combination soldering iron, 
flameless heat tool, and torch. Its 
temperature can be adjusted from 


a word processor, and speed 
ranges from 1-100 wpm. Six ver¬ 
sions of this program are avail¬ 
able, ranging in price from $29.95 
to $89.95. For detailed informa¬ 
tion, pleasecheck ReaderService 
number214. 


Two new duplexers are avail¬ 
able from NCG Company. The 
CF-415 provides the dual-band 
operator an extra degree of safe¬ 
ty with its high-power capabil¬ 
ities. It safely handles 500 Watts 


MHz on the high-frequency side. 
Maximum power is 70 Watts, with 
isolation more than 39 dB. 

You can get information on both 
of these duplexers by checking 
ReaderService number217. 



394'’ to 2372'’, making it useful for 
everything from soldering to weld¬ 
ing. Soldering/heat ejector, torch 
ejector, tapered needle soldering 
tip. heat tip, solder sponge, tip 
cleaner, and spanner wrench are 
all included. For more information 
or for a free catalog, check Read¬ 
er Service number 216. 


ACE AR-2002 

ACE Communications’ AR- 
2002 scanning monitor receiver 
offers continuous coverage from 
25-550 MHz and from 800-1,300 
MHz, Other features include 
20-channel memory scan, prior¬ 


The Ultratorch from Jensen Tools. NCG ’s CF-415 duplexer. 
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■COM IC-275A 
2m Multimode 

by Peter H. Putman KT2B 

ICOM America, Inc. 
2380-116th Avenue NE 
Bellevue WA 98004 
Price class: $1,200 

Numter 7 on your Feedback card 


W hen 73called and left the message that 
"an ICOM IC-275A 2-meter radio just 
went out by UPS for review," my first thought 
was: Oh, nuts. Another 2-meter multimode 
with lots of bells, lots of whistles, a pretty dis¬ 
play, and the usual sub-par receiver perfor¬ 
mance specs. Was I ever wrong! 

After extensive testing and on-air use, all I 
can say to the 2-meter minions is "Keep the 
faith, baby!" ICOM has been listening to your 
suggestions and complaints, and their answer 
is the 275A, a truly high-performance 2-meter 
multimode for the amateur market. For the 
first time, you can wrap your fingers around 
the VHF equivalent of the IC-735 HF ra¬ 
dio... both in size and in operating features. 

This transceiver is a radical departure from 
ICOM’s previous 2-meter designs. The front 
end is a 3SK121 QaAsFET driving a dual bal¬ 
anced mixer consisting of a pair of 2SK125s, 
which incidentally is pretty much the "hot" 
front-end scheme for HF radios nowadays. 
The dual-conversion scheme allows for the 
use of an optional narrow CW filter, in addition 
to passband tuning and a superior adjustable 
notch filter. Receiver coverage is from 138- 
174 MHz, allowing reception of MARS, CAP, 
police, fire, and other municipal services, as 
well as the 2-meter band. 

The transmitter lineup is fairly conventional, 
running 25 Watts output (adjustable down to 2 
Watts) in FM, USB, LSB, or CW. The big im¬ 
provement here is the massive internal heat 
sink encasing the PA compartment and power 
supply. (Yes, the power supply is built-in and 
runs off 117 V ac.) The usual complement of 
memory controls is available along with some 
special twists, and all the necessary adjust¬ 
ments, such as RF GAIN, MIC GAIN, AF TONE, 
DEiAY, and RF POWER are accessible from the 
front panel via unique push-to-enable and 
push-to-disable controls. 

The 275A is configured with dual vfo’s and 
has a separate memory storage area for 99 
different frequencies. You can also store 
any—and I mean any—desired offset in each 
memory channel as well as a PL tone on trans¬ 
mit and the desired mode. Offsets can be 
dialed up from the main vfo knob as well as 
from standard PL tones. Once you’ve config¬ 
ured the desired channel information, you just 
send it to a memory for safekeeping. 

Being able to store the mode on each mem¬ 
ory channel allows the use of a mode-scan 
switch, which will scan only those channels 
whose operating mode corresponds to the 
front-panel mode selection in use (e.g., if you 
are currently in USB, only similar memory 
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channels will be scanned). Or, you can scan 
all of the channels with the more conventional 
SCAN control. Two pre-defined limits can 
establish a programmed scan routine—say, all 
channels between 146.000 and 147.000 
MHz—and channels can even be designated 
in such a fashion that they will be bypassed 
during skip scan operation. These features 
alone should keep scanner freaks busy for a 
few months. 

The dual vfo’s run independently and can 
be equalized or their contents sent to a mem¬ 
ory channel quite easily. As if that wasn’t 
enough, you can also designate a call chan¬ 
nel (other manufacturers call this a priority 
channel), which the transceiver will check bn 
every few seconds during normal scanning 
operations. The vfo’s can also be split if de¬ 
sired, but I can think of only one use for this 
function, and the repeater offsets take care of 
that quite nicely. It goes without saying that 
the display frequency can be locked, and the 
tuning dial accommodates multiple tuning 
rates depending on the mode selected. 

For FM mode, these rates are 5 kHz and 1 
kHz per step, while in weak-signal modes 
(USB, LSB, CW) the rates are 1 kHz and 10 Hz 
per step. To anticipate your next question, 
yes, ICOM has incorporated an RIT circuit 
allowing excursions of up to 9.9 kHz above or 
below the displayed frequency. This might be 
useful if you happen to be working someone 
with an older tube-type vfo rig who is blissfully 
galloping up and down the band. (You never 
know when one of those old HW-20 
"Pawnee" rigs might show up!) 

Operating modes are selected from the 
front panel. Depressing the desired button 
results in an audible "beep," which I find 
somewhat annoying but tolerable. You can 
disable this function via an internal control, 
however. Depressing the CW switch twice will 
activate the optional CW filter, which is either 
250 Hz or 500 Hz depending on whether you 
read the owner’s manual or the latest ICOM 
advertisements. Such a filter would come in 
handy during moonbounce operations or 
when severe QRM is present, such asduring a 
contest. 

Also enabled from this area is the built-in 
noise blanker, which gives adequate results 
for the more common forms of line noise usu¬ 
ally encountered during the winter months. A 
compressor option is built-in, although I didn’t 
have a chance to try it out. Provision is also 
made for a mast-mounted preamplifier option 
(model AG-25) to be controlled from the front 
panel, and the age time constant is also se¬ 


lectable here, af gain and squelch sensitivity 
controls are located to the left of the mode 
switches, while the passband tuning and 
notch controls are located to the right of the 
front panel by the rit and a=b controls. 

Just below the main panel you’ll find a row 
of controls with their shafts fully recessed. 
Depressing any of these shafts results in an 
"on-off" toggle operation, and the control 
shaft emerges for adjustment. You can set up 
the microphone gain, rf gain, power output, 
and delay on the CW transceive line. A tone 
control is also provided, continuing a tradition 
started on the IC-740. (I usually leave it in the 
full treble position.) The meter can select 
either relative signal strength in S-units (weak- 
signal modes) or function as a discriminator 
meter in FM mode. During transmit, it will 
either display ALC settings or rf output power. 

Provision has also been made for the usual 
SPEECH module for aural reinforcement of con¬ 
trol and frequency settings. (These things 
must be all the rage in Japan!) This can truly 
be classified as a bell-and-whistle function, as 
it serves no other useful purpose. 

Two other controls, however, serve very 
useful purposes: first, the data switch, which 
allows extremely fast TX/RX switchover for 
AMTOR and packet-radio operation. ICOM 
claims that a newer synthesizer design allows 
for lockup in just five milliseconds, and the 
offshoot of this is the second notable control. 
cwbk in, the break-in setting. This is the first 

2- meter multimode I’ve used with full break-in 
on CW, and is it a joy to use! You can also 
select semi-break-in or conventional switched 
TX/RX operation if desired. 

A standard SO-239 connector is used for 
the antenna. The ac power cord fits into the 

3- pin socket at the left of the rear panel, and if 
you want to use a separate dc supply, the 
access is through the connector behind the 
large plastic plug at the rear center. The CW 
key connection is at the lower left, and the cw 
bk-in slide switch is to the immediate right of it. 
CW sidetone can be adjusted from the rear 
panel, as can the compressor level and (of all 
things) the microphone tone. The front-panel 
meter also displays swr and is set up by the 
rear-panel switch marked tx meter. An exter¬ 
nal speaker jack is also provided. 

Rounding out the rear-panel connections 
are two multi-pin connects marked accessory 
and AOS. The former allows access in the 
same manner as the old 24-pin MOLEX con¬ 
nectors used on the 740/745/751/251/271 
series of radios to various monitoring and key¬ 
ing functions and permits ALC control of an 
outboard linear amplifier. Used in conjunction 
with the optional CT-15 AQS adapter, the 
AOS (Amateur Quinmatic System) connection 
allows empty channel access, callsign-pro¬ 
grammable squelch, digital code squelch 
(similar to Kenwood’s DCS system), up to 
14-character message transfer for display, 
and digital code storage. 

For packet and computer enthusiasts, 
remote control via an RS-232 Interface is 
made through a rear-panel mini phone jack. 
Although I didn't attempt to use the interface, 
it is possible to control the dual vfo’s, memory 
selection and frequency/mode selection from 



Specification 

Measured 

ICOM Claifned 

Minimum Discernible Signal 


(USB/GW) 

Less than ^138 dB 

N/A 

(FM) 

Less than - lOSdB 

N/A 

Receiver Sensitivity 



USB/LSB/CW 

forlOdBS/N 

.25 uV 

Less than . 1 uV 

FMfor lOdBS/N 
Squelch Law 

,20 uV 

Less than .18 uV 

USB/LSB/CW 

.35eV 

Less than .56 uV 

FM 

.15 uV 

Less than .1 uV 

Selectivity 



USB/LSB/CW 

2.0kHz/6dB 

2.2kHz/6dB 


5.0 kHz/60 dB 

4.2 kHz/60 dB 

FM 

10;0kHz/6dB 

15;0kHz/6dB 


20.0 kHz/60 dB 

30.0 kHz/60 dB 

Conversion Gain 
at firstW stage 
1-dB Compression 

25 dBm 

N/A 

at output of mixer 
Calculated Dynamic 

^7 dBm 

N/A 

Range 

121 dB 

N/A 

Transmitted Power Qut 


@ 146.000 MHz 
into 50 Ohms 

24 Watts 

25 Watts 

Low Power 
@ 146.000 MHz 
Measured T ransmit 

2 Watts 

2.5 Watts 

Frequency 
@ 146,000 MHz 

146.0003 MHz 

N/A 

‘Additional measurements were made of receiver sensitivity 
for 10 dB S/N @ i38.00 and 174.00 MHz. They are: .6 uV 

USB/LSB/CW and 

75 uV FM @ 138.00 MHz. and l5 uV 

USB/LSB/CW and .55 uVFM @ 174.00 MHz. 


Table 1. IC'275A performance (measured at 146.000 MHz). 


your PC if desired, just as on the 
newer HF transceivers. No doubt 
software will be available from ICOM 
to do this. For packet users, ICOM 
details a suggested interface to an 
RS-232 port using a voltage level 
converter, and the system used is 
CSMA (Carrier Sense Multiple Ac¬ 
cess) standard. RTTY fans can em¬ 
ploy AFSK through the accessory 
terminal, and in both modes the data 
switch allows transceive switchover 
in three milliseconds. (Any outboard 
preamp is disabled during this op¬ 
eration.) 

Still not satisfied? Well, if you are 
into slow-scan television (SSTV), op¬ 
eration is possible via either the 
front-panel microphone connector 
or the rear-panel accessory connec¬ 
tor. And that OUGHT to take care 
of any desired operating mode, ex¬ 
cept AM. No, wait—I forgot OSCAR 
users! But ICOM didn’t, and an inter¬ 
face is provided to work with the 
soon-to-be-released IC-475A/H for 
split-band transceive operation, with 
uplink at 435 MHz and downlink in 
the 145-MHz range. Of course, you 
can use this radio with your present 
435 OSCAR uplink station, dialing 
both manually. 

Performance 

As you can see, this is a radi¬ 
cal departure from previous ICOM 
2-meter transceivers. And I haven’t 
even touched on how well it works 
yet, so let’s now take a look at 
some qualitative measurements, using the 
Hewlett-Packard 608F rf signal generator, 
the Boonton 92 rf millivoltmeter, and 
Bird wattmeters with precision attenuators. 
The first thing I checked out was the per¬ 
formance of that GaAsFET front end and 
MOSFET mixer. Table 1 shows the results 
versus the manufacturer’s claims (where 
applicable). 

How well does the thing work? Pretty 
darn good, and as well as a comparable lin¬ 
ear transverter and HF radio. The only ex¬ 
ception is the increased sensitivity of the 
transverter, but other than that they com¬ 
pared favorably during the January VHF 
Sweepstakes. The human engineering is 
good, as those controls rarely needed are 
tucked out of the way. I’d prefer bigger knobs 
on the passband tuning and notch filter 
controls, as they were employed several times 
to flush out a weak grid square through lo¬ 
cal QRM. 

Users familiar with these controls from 
ICOM HF transceivers will feel right at home 
here. The PBT functions much like an i-f shift 
control, varying the passband of the receive 
crystal filter to either side of the desired fre¬ 
quency, hopefully shifting QRM out of the 
passband. Steady carriers or QRM from CW 
notes can be shut out with judicious use of the 
notch filter. It can even help attenuate a 
“birdie” or spurious signals from nearby 
CATV systems. 


In my system, I use a Microwave Mod¬ 
ules MML 200S 200-Watt amplifier with a 
12-dB-gain GaAsFET preamp after an MMT 
144-28R transverter. The addition of an 
SPOT coax switch allowed quick and easy 
comparison of the transverter and 275A. The 
dynamic range of the MMT 144-28R is about 
132 dB and its 1-dB compression point is 
+6 dBm, so I felt this was a fair test, espe¬ 
cially with the GaAsFET available on weak 
signals. Qn they went, with both units run¬ 
ning neck-and-neck on most contacts. The 
MMT enjoyed a definite edge on the weak¬ 
est of signals, especially during “crunch 
time” when a strong local station was but 5 to 
10 kHz away. 

The ICQM did give a good accounting of 
itself here but just couldn’t pull the signals out 
of the noise enough to make clear copy pos¬ 
sible. (Now, remember we’re talking about 
signals 1/4 to 1/2 dB out of the noise. That’s 
not much to work with for any radio!) However, 
overall the receiver performance of the 275A 
represents a quantum leap over previous 
2-meter multimodes I’ve used. Kicking in the 
outboard MML preamp made all the differ¬ 
ence for the 275A, so I suspect that adding the 
accessory mast-mounted ICQM unit wouldn’t 
be a bad idea. 

Received audio reports were excellent. Qne 
comment about the microphone audio being a 
bit “hot” was quickly alleviated by adjustment 
of the front-panel control. Audio frequency re¬ 


sponse was judged to be adequate 
while operating in FM mode on sim¬ 
plex. The 25 Watts and my 200-Watt 
linear made a nice “one-two punch” 
that had me breaking through pile- 
ups (yes, we have them on VHF, too, 
you HF types) to work stations in Vir¬ 
ginia and Massachusetts on the first 
try. Also, I am plagued with a con¬ 
stant high-level “buzz” every Janu¬ 
ary Sweepstakes in this neighbor¬ 
hood, which the switchable noise 
blanker took care of in a reasonably 
acceptable manner. I say reason¬ 
ably because my IC-740 with its ad¬ 
justable noise blanker was able to 
get rid of it completely. Are you lis¬ 
tening, ICQM? 

Note that ICQM has done away 
with VQX operation on the 275A, 
and I say good riddance to it. Most 
VQX circuits make keying a re¬ 
mote mast-mounted preamp diffi¬ 
cult, to say the least. The delay con¬ 
trol on the front panel serves only 
to determine the drop-out interval 
from TX to RX while in semi-break- 
in CW mode. I preferred the much 
faster full-break-in mode selected 
from the rear panel and bypassed 
the outboard amplifier for some 
truly quick CW contacts. (The key¬ 
ing of an outboard amplifier will re¬ 
main a problem with this mode, and 
I’m curious to see ifthe275H, with its 
100-Watt final, will also incorporate 
full QSK.) 

With all good things there’s a 
catch, and it’s a big one. This ra¬ 
dio will set you back about $1,200, and 
that’s without the preamp, the filter option, 
or any of the other goodies ICQM offers. 
The companion IC-275H rolls in with 100 
Watts but no doubt will carry at least $150- 
$200 more on the price tag. That makes 
it the most expensive 2-meter multimode 
ever made and sold in this country (prob¬ 
ably in the world, as well). However, there’s 
no doubt you get a lot for your money, 
what with the filter options, PBT/notch, ac 
supply, memories, full-break-in CW, and 
more possible operating modes than you 
can imagine. 

Conclusion 

The IC-275A is an exceptionally well- 
designed. high-performance 144-MHz mul¬ 
timode transceiver, and if you are willing 
to spend the money for one, you won’t be 
disappointed. This might be all the 2-meter 
radio you’ll ever need, especially if you are 
into the more exotic modes such as EME, 
packet, AFSK RTTY, and meteor scatter. Its 
design lends itself well to interfacing with out¬ 
board linear amplifiers, mast-mounted pream¬ 
plifiers, computers for packet work, terminal 
units, and even with remote-base systems. 
The fact that it doubles as a public-service 
band and MARS receiver with four scan op¬ 
tions is just icing on the cake. Now, if ICQM 
would just make a 6-meter version of this 
transceiver. ■ 
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are considerably larger than the standard 28- 
30'MHz i-f used. This has been a problem until 
recently for those 2-meter users who wished 
to employ their HF rigs for SSB, CW, and FM 
work. With the advent of continuous-coverage 
HF rigs, it’s quite simple to enable the radio to 
transmit from 26-30 MHz, usually by clipping 
a diode, removing a jumper, etc. When in the 
transverter mode, this will yield sufficient drive 
over the 4-MHz segment to allow full coverage 
of 2 meters. 

A similar problem exists at 220 MHz be¬ 
cause the band segment is 5 MHz wide. Mi¬ 
crowave Modules' answer is to supply two 
separate LO crystals. With the standard con¬ 
version scheme, 220-222 MHz will downcon- 
vert to 28-30 MHz for the weak-signal sta¬ 
tions. By selecting the second LO, 223-225 
MHz is downconverted to 28-30 MHz, allow¬ 
ing simplex work and some repeater access 
using split vfo’s. 

If you have enabled your HF rig to supply 
you with a low-level signal (typically 10 mW or 
less) across this range, you’re in business. 
Otherwise, you’ll be limited to accessing re¬ 
peaters with inputs above 223.00 MHz or op¬ 
erating simplex while on FM. The best part of it 
all is that you can get your feet wet on 220 
using all modes without spending a lot of cash 
to do it, especially since no manufacturers 
currently make a 220-MHz multimode trans¬ 
ceiver for the North American market. 

The next step was to put the MMT 220/28 
into the lab for some performance tests. First, I 
checked transmit linearity in both the LO and 
HI crystal positions, using a coaxial switch, 
Hewlett-Packard 608F signal generator, and 
Boonton 92 rf millivoltmeter. The test frequen¬ 
cy was 220.100 MHz, and the i-f transmit and 
i-f receive coils were peaked at 27.000 MHz for 
maximum gain. All measurements were made 
with the input attenuator at maximum sensitiv¬ 
ity and the fixed 1K attenuator strapped out of 
the circuit. 

Transmit Linearity 
LO Position: i-f - 28.100 MHz 

Input Signal (dBm) Output Signal (Watts) 


-14 

1 

-12 

2 

-10 

3 

-9 

4 

-7 

5 

-6.5 

6 

-5.5 

7 

-4.5 

8 

-4 

9 

-3 

10 

0 

13 

-h 2 (saturated) 

15 


Transmit Linearity 
HI Position: M = 25,100 MHz 
Input Signal (dBm) Output Signal (Watts) 

-18 1 

-16 2 

-14 3 

-13 4 

-12 5 

-11.5 6 

-10.5 7 

-10 8 


I t’s been a long time coming, but 220 fanat¬ 
ics can finally breathe a sigh of relief: Mi¬ 
crowave Modules Ltd. of Liverpool, England, 
has released the first commercially built 220- 
MHz linear transverter to the North American 
market. 

Those familiar with the high-quality MMT 
line of transverters should be pleased with the 
latest effort: 15 Watts output from 220 to 225 
MHz, and transverter drive levels in the mi¬ 
crowatt region. The design is based on the 
current MMT 144/28 and is housed in the fa¬ 
miliar black box. Connections are simple: dc 
power and keying through a five-pin connec¬ 
tor, 28-MHz transmit in, 28-MHz receive out, 
and 220-MHz transceive antenna jack. An ad¬ 
ditional connector is available if you want to 
split the 220 transmit and receive lines, as 
would be the case if you were using a high- 
power amplifier with its own antenna relay. 

As with all of the “black boxes,” you can 
tuck the MMT 220/28 out of sight once it’s 
connected. For those of you who like to have 
everything in sight, the front panel includes 
two LEDs. One glows red when power is ap¬ 
plied and the other glows green when in the 
transmit mode. An additional switch selects 
high or low band segment ranges. 

The circuit design is simple. See Photo A for 
an interior view. Up to 300 mW of drive can be 


applied to the dual-balanced MOSFET trans¬ 
mit mixer, which employs a pair of 3SK51 or 
3N204 devices. LO injection at two different 
selectable frequencies—96 MHz and 97.5 
MHz—is doubled to either 192 or 195 MHz. 
The reason for this is to enable coverage of 
different band segments, as I’ll show in a 
moment. 

BFY90 and 2N5109 devices then buffer and 
amplify this 220-MHz signal. The driver is a 
2N6080, and the final device is a CSF-Thomp- 
son SD1274 rated at better than 40 Watts 
dissipation, giving a good safety factor by run¬ 
ning well under its rating. 

The receiver lineup is conventional, with 
3N204 devices used in the front end and re¬ 
ceive mixer, These MOSFETsdon’t necessar¬ 
ily have the lowest noise-figure in the world, 
but they are rugged and their use yields a high 
1-dB compression figure for the front end. 
Should you desire some extra gain, a low- 
noise GaAsFET with a pad could be employed 
ahead of the 3N204. It probably wouldn’t be 
advisable to run more than 12-13 dB of gain 
from such a preamp into the 3N204 without 
significant degrading of the compression 
point. 

Getting back to the dual LO function: One of 
the problems covering VHF band segments 
with HF transceivers is that those segments 


Photo A. Interior view of the MMT 220/28. The i-f board is on the right and the power amplifier 
compartment is on the left. 
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Microwave Modules 
MMT 220/28 220-MHz 
Linear Transverter 


by Peter H. Putman KT2B 
Imported by: The PX Shack 
52 Stonewyck Drive 
Price class: $250 Belle Mead NJ 08502 







-9 

9 

-8 

10 

-6.5 

13 

-2 (saturated) 

15 


Obviously, the dual MOSFET mixers are 
sensitive. As a reference, 0 dBm is 1 milliwatt, 
so only 1.5 milliwatts are needed for full output 
at 28.100 MHz, and only .75 milliwatts of drive 
at 25.100 MHz. This should take care of those 
ICOM HF rigs with three or less milliwatts of 
drive, such as the IC-730and IC-745. Transmit 
output was fairly consistent from 220-225 
MHz (measured on a Bird 43 with 50C slug 
into a 25'Watt Termaline load). It varied by 
only 2 Watts across the full band segment in 
the HI position. Variation was not noticeable 
across 220-222 MHz while in the LO position. 

Now for some receiver performance specifi¬ 
cations. These were measured in the HI posi¬ 
tion, with the i-f receiver coil peaked at 27.000 
MHz. 


Receiver Performance 


Specification 
Minimum Discernible 
Signal (MDS) 
Sensitivity for 
10-dB S/N ratio 
Conversion Gain 
at 27 MHz 

1-dB Compression 
Point 


Measured 

Less than -l27dB 

.25 uVat 
220.100 MHz 

28 dBm 

-^3dBm 


One note about conversion gain: Many 
users of transverters feel that unless they hear 
a loud “rushing” sound when their unit is con¬ 
nected to an HF rig (usually the result of too 
much conversion gain) the receiver section of 
the transverter isn't working correctly. Noth¬ 
ing could be further from the truth! I've even 
seen some operators kick in the 20-dB 
preamp on these HF rigs to bring up signal 
strength. Sorry, Charlie—the two are distinct 
functions, ideally, conversion gain should be 
in the area of 25-30 dB. Much more than that 
and you’ll have higher than “S0” noise level 
readings which are, of course, nonsense. 

As on all MMT units, rf VOX-type keying is 
standard, but I prefer and highly recommend 
straight dc keying through pin 1 on the five-pin 
power connector, if you use the former, the 
delay is preset to about 1/2 second on 
dropout. The connector lineup is SO-239 at 28 
MHz and type N at 220 MHz, which is a little 
unusual since most 220 amplifiers use SO- 
239s. The connector kit does come with a very 
nice type N connector made in France that 
goes together quite easily. Power require¬ 
ments are about 3 Amps on transmit and less 
than 500 mA on receive. 

One last note: Microwave Modules has dis¬ 
continued using the crystal-can type T-R relay 
found on older MMT units, using separate 
connections at 28 MHz. Most of the newer HF 
radios with transverter functions provide 
those two connections. If your HF radio pro¬ 
vides only one transceive connection at 28 
MHz, you’ll have to employ an SPST relay 
such as a DK-77 (commonly found at flea 
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markets for about $10-$15) to make the 
switchover. 

To sum up, Microwave Modules has finally 
filled a big gap for the VHF enthusiast by 
“plugging the hole” in their product line at 220 
MHz with a well-designed and versatile 
transverter. And that’s not all, folks! I’ve been 
told by the importer that plans call for a 220- 


MHz low-noise preamp and 220-MHz power 
amplifiers to be added before too long. Just 
throw in a 220-MHz yagi, and you'll have a hot 
setup for weak-signal work, packet, FM, and 
even moonbounce. 

For more information on the MMT 220/28, 
circle number 202 on your Reader Service 
card.B 


Alinco ALR-206T 144-IVIHz FM Mobile Transceiver 


by Peter H, Putman KT2B 

Alinco Electronics, Inc. 

20705 S. Western Avenue, Suite 104 
Torrance CA 90501 
Price class: $358 



A linco Electronics of Japan burst onto the 
scene at Dayton last April with a dizzying 
array of products, including some very im¬ 
pressive power supplies, a 2-meter hand¬ 
held radio, and the subject of this review. Curi¬ 
ous hams bought hundreds of these products, 
and initial comments were extremely favor¬ 
able! Not only that, but the prices were quite 
reasonable. 

With that in mind, it should come as no 
surprise that I obtained an ALR-206T mobile 
FM transceiver for review, and can say that I 
am very impressed with it. This is without a 
doubt one of the best 2-meter FM transceivers 
I’ve ever used for a variety of reasons, primari¬ 
ly the super performance of the receiver sec¬ 
tion and the simplicity of operation. 

Out of the Box 

The ALR-206T comes in a small package. 
It measures only 5-1/2" wide by 2" high by 
7-1/2" deep, weighing in at 2.8 pounds. Trans¬ 
mitter power is rated at 25 Watts high and 5 
Watts low. A keyboard-type encoding micro¬ 
phone is used for both touchtone^ signals and 
frequency selection. 

The control layout is strictly “no-frills,” with 
front-panel controls selecting tuning, vol¬ 


ume, squelch, high/iow power, scan, offset, 
dial lamp, and standard repeater offsets. 
That’s it! 

Operation 

The microphone provides control of mem¬ 
ory selection, band scan, and tuning rate. 
A lock switch disables the keypad when not 
in use to prevent accidental tone signaling 
or frequency excursions while driving! One 
complaint right away: The cord supplied 
with this microphone is entirely too stiff. 
Several users have complained that the end 
of the cord pulls right out of the 8-pin plug 
after a few months of use. Alinco should defi¬ 
nitely switch to a more flexible (and longer) 
coiled cord. 

The tuning control on the front panel is sort 
of unique in that it behaves much like the 
older PTO (permeability-tuned oscillator) type 
controls on Astro and Cubic HF radios. It’s 
actually a five-position switch, and you de¬ 
termine the automatic tuning rate by where 
the switch is rotated. To go up in frequency, 
rotate it to the right; to go down, rotate it to the 
left. Two positions on each side set tuning 
rates of 5-kHz steps at 1/2- or 1/20-second 
intervals. 


Receiver Performance 

Sensitivity, for 10 dB quieting 

.2 uV 

Sensitivity, for 20 dB quieting 

Less than -6dB 

Squelch Law 

.35 uV 

Sensitivity for S9 indication 

1.5 uV 

Sensitivity for full scale 

2.5 uV 

Selectivity (with -6 dB signal) 

Better than -10 dB at ±5 kHz 

Better than —40 dB at ± 10 kHz 
-60dBat ±15 kHz 

Transmitter Performance 

Power Output, High 

25 Watts at 13.8 V dc from 144.0-148.0 MHz 

Power Output, Low 

5 Watts at 13.8 V dc from 144.0-148.0 MHz 

Displayed Frequency 

146.CK)00 MHz 

Measured Frequency 

146.0004 MHz 


Table 1. Bench test results for the ALR‘206T. Test equipment used included: a HewletrPackard 
608F signal generator, a Boonton 92 rf millivoltmeter, and a Bird 43 wattmeter with SOCand 10C 
slugs. All measurements were made at 146.000 MHz unless otherwise noted. 




Of course, to go anywhere In a hurry, just 
enter the last four digits of the desired fre¬ 
quency via the keypad (e.g., 146.985 MHz 
enters as 6985). Selection is complete once 
the final digit is entered. You can also clear 
the display and the frequency in use by de¬ 
pressing the clear button, which is colored 
yellow. Up to ten of your favorite 2-meter fre¬ 
quencies can be stored in memory. In addi¬ 
tion. you can program memory #10 as a non¬ 
standard offset. Standard offsets are -600 
and -^600 kHz, selectable from the front 
panel. 

The display is a green LCD type, and a 
lamp switch provides additional illumination. 
The display shows the frequency in 
use, the offset selected, the memory channel 
selected, and has a signal strength/power 
meter. I found the lamp necessary most of 
the time to make the display readable, 
and suspect that lamp burnout will be a 
headache for the U.S. distributors as a re¬ 
sult. The signal strength meter Is of the as¬ 
cending-mark type, with solid marks up to S9 
and two outlines above that level. The three 
LEDs to the left of the display show TxmusY, 
LOW (when low power is selected), and dup 
(when either offset Is selected). 

Alinco gets high marks for the well-de¬ 
signed simple panel layout. Each control 
is easy to find and each controLs function 
is very obvious. Most importantly, the three 
most Important controls—tuning, volume, and 
squelch—are in the clear and the knobs are 
just the right size. Human engineering is so 
often overlooked in the smaller FM 2-meter 
transceivers, but not here. 

The keypad microphone is equally easy 
to use. Tone reinforcement lets you know 
If you’ve hit the keys correctly. When enter¬ 
ing memories into the radio, the last step 
correctly executed results in a low-frequen¬ 
cy tone. Entering those memories is very 
easyl Just dial up the frequency desired, 
depress the “F” and "MR” keys, then the 
number of the memory channel you want it 
stored in. 

One feature I never use but some other 
owners have complained to me about is the 
program scan mode, where you define the 
upper and lower limits of a scan area (say. 
145.500 to 146.500 MHz). It takes a bit of 
programming to set it up, and if you transmit or 
turn the power off, the program is lost. Person¬ 
ally, I don’t consider this a drawback, but if 
you like to scan band segments it could be a 
hassle. 

Audio output from the internal speaker 
is about 2 Watts, more than enough for mo¬ 
bile operation. I strongly suggest an exter¬ 
nal speaker, as I do with most mobile ra¬ 
dios, since most of your audio is directed in¬ 
to either the floor or upholstery from the in¬ 
ternal speaker. Some users have complained 
of distorted audio on cold days, but I have yet 
to notice this effect after several chilly morn¬ 
ings (below 20 degrees). Transmitted audio 
had a slight tinny quality, bringing reports that 
"It doesn’t sound like you!” from stations 
used to my old Kenwood TR-7400A. This 
could easily be corrected by reshaping the 
response of the electret condenser mlcro- 
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phone, which has plenty of high-frequency 
response. 

Mobile operation in general is a breeze, 
with the exception of that stiff and short mi¬ 
crophone cord- I mounted the unit below 
my ICOM IC-37A, creating a very compact 
two-band station. The Alinco-supplied mount¬ 
ing bracket comes with four plastic spac¬ 
ers that attach to the radio. They slide along 
a cutout into the bracket, with the rear¬ 
ward spacers locking Into a rear section of 
the slot. Three adjustable positions are 
available. It makes Iot an unusual bracket, 
but it is strong. Rear-panel connections are 
for dc power, antenna, and external speak¬ 
er. The heat sink seems a little light for 25 
Watts, but it never got appreciably warm in 
daily use. 

Performance 

As I mentioned earlier, the ALR-206T has 
about the best receiver I’ve seen yet in a 2-me¬ 
ter transceiver. One big reason is the filter 
lineup, with four poles at 10.7 MHz and two 
poles at 455 kHz. Alinco claims selectivity fig¬ 
ures of less than ±15 kHz at -60 dB, which 
would be a radical departure from most of 
the Japanese 2-meter transceivers I’ve used 
or seen. But lo and behold, it really is that 
selective! 

Where I live in northern New Jersey, there 
are considerable problems with 15-kHz 
channel spacing. One case in particular in¬ 
volves a local repeater that I use on occasion. 
Its users experience splash-over and adja¬ 
cent-channel interference from a strong re¬ 
peater in New York City just 15 kHz higher. 
Despite all of the arguments about whose fault 
this problem is. or whose transmitter is or isn't 
clean, the fact is that the situation hasn’t been 
resolved. With the ALR-206T available, it 
might not need to bel This Is the first FM 
transceiver I’ve used that thumbs its nose at 
the problem. 

Previously, while driving within line-of-sight 
of the Manhattan skyline, this adjacent- 
channel problem was so severe it made 
communications on the local repeater im¬ 
possible, especially with a ridge of hills be¬ 
tween my car and that repeater. With the 
Alinco the problem is virtually nonexistent, 
even when I drive within five miles of the New 
York City repeater. It’s difficult to even hear 
them 10 kHz off frequency. It goes without 
saying that I was eager to run the ALR-206T 
on the test bench to find out how good that 
receiver is! 

Take a look at the results of the bench 
testing shown in Table 1. Impressed? You 
should be. This is a lot of radio for a little 
money that is exceptionally engineered. No 
useless bells and whistles—just those fea¬ 
tures needed for everyday operation. It’s 
rugged, small, and attractive. Other than 
the complaints regarding the microphone 
cord, program scan, and panel light, I 
have nothing but nice things to say about the 
Alinco ALR-206T, especially that sharp receiv¬ 
er! For more Information about the Alinco 
ALR-206T, please check Reader Service 
number 201.■ 
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Comelio Nouel KG5B 
4966Paseo del Key Drive 
Brownsville TX 78521 


40 Meters In A Nutshell 

This clever 7-MHz transceiver slips right into your pocket 
(you may have to enlarge your pockets a bit). 


Number 1 on your Feedback card 


O ne of itiy greatest satisfactions is when I 
make a QSO using a homemade project. 
The particular one shown here (Photo A) 
started as a simple vfo to be used with my 


present SSB transceiver. It worked so well 
that I decided to build a small portable re¬ 
ceiver that I could take on trips or use as 
an emergency set. The performance of the 


receiver was amazing, especially consider¬ 
ing its simplicity, so I went whole hog 
and built the transceiver, which I will de¬ 
scribe here. 

The transceiver is built using three mod¬ 
ules: the vfo (or bfo when on receive), the 
receiver, and the transmitter (see Fig. 1). All 


kCy 

1 

— 

TRANSMITTER 

MODULE 



J2 VOtt ^ 

I 


12 volt 

t 

VFO/BfO _ 

MODULE 


antenna 

n 

SPEAXEnj^ 

D- 

RECEIVER 

MODULE 




T 



Photo A. The QRP transceiver and matching power supply. 


Fig. J. Transceiver block diagram. 









Photo B. Inside view of the QRP transceiver. Photo C. The receiver module. 
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Photo D. The transceiver module. 


components used are widely available, and 
all circuits are proven designs found in 
various handbooks and other literature. It 
should not be too difficult to depart from 
my setup if you consult the appropriate ref¬ 
erences. 

TheVfo 

The vfo consists of a FET Hartley oscilla¬ 
tor (Ql) and a two-transistor buffer with 
shunt feedback (Q2, Q3) to provide adequate 
isolation. An rms output of about . I volts is 
obtained to drive the transmitter module or to 
be used as a local oscillator (bfo) for the direct 
conversion receiver front end. With the val¬ 
ues shown, the coverage will be just about 
100 kHz and almost perfectly linear; thus a 
direct readout is obtained with a dial setting 
of 0-100. 

A 100-kHz bandspread was chosen be¬ 
cause most CW operation is confined to small 
segments of the 40-meter band. With the dial 
mechanism shown, each knob rotation will 
correspond to 25 kHz, which is adequate for 
this type of operation. Incidentally, the re¬ 
ceiver will copy SSB amazingly well. The 
transceiver requires a well-filtered and regu¬ 
lated power supply, and a secondary regula¬ 
tion is provided for the oscillator by the zener 
diode, D2 (see Fig. 2). 

As I said before, the project evolved from a 
simple vfo. So when the transceiver was fi¬ 
nally assembled, an oscillator offset was 
needed to provide the correct transmit/re¬ 
ceive relationship. Otherwise, it would be 
necessary to retune between transmit and re¬ 


ceive when in QSO with other transceivers, 
especially those without an RIT. The circuit 
is very simple and is shown below the vfo/bfo 
schematic (Fig. 4). It is mounted on a small 
solder terminal strip next to the l(X)-pF vari¬ 
able capacitor. 

The Receiver 

The receiver is a direct conversion design 
and it is simplicity itself. It uses a CA-3028 
chip as a balanced product detector in the 
front end, a 2N39()4 transistor as an audio 
preamplifier, and an LM-386 0.4-Watt-out¬ 
put amplifier to drive a speaker or head¬ 
phones. 1 used a small slug-tuned coil in the 


front end, but there is no reason why a small 
powdered-iron toroid cannot be used instead 
with an adequate trimmer capacitor (see the 
receiver module parts list and Fig. 5). 

The product detector, ICI, is coupled to the 
2N3904 by means of Tl, which is used in 
auto-transformer fashion. I did this in order 
to lower the output impedance of the product 
detector, thus improving cross-modulation 
and blocking characteristics. However, I 
found later that a simple attenuator was still 
necessary in some cases, so I added RI3 
and SWl. With SWl closed, cross-modula¬ 
tion is greatly reduced, while sensitivity is 
still adequate. 



Fig. 3. Vfo module, foil side. 


Fig. 4. Vfo module, component side. 
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In order to shape the audio response to 
favor the reception of CW signals, I includ¬ 
ed various capacitors in the circuit. C4 and 
C6 help to (xnter the audio bandpass around 
1 kHz. C6 is connected to the 8-Ohm 
winding, but there are no further connections 
to the winding. I did not want to include too 
many bells and whistles in this project in the 
interest of cost and simplicity. Neverthe¬ 
less, the receiver will detect a O.l-uV sig¬ 


nal, but its main limitation is due to its be¬ 
ing able to receive both sidebands simul¬ 
taneously. 

The Transmitter 

You could argue about the futility of us¬ 
ing a l-Watt transmitter with a receiver ca¬ 
pable of receiving very weak signals, but 
when 1 considered that a 1-Watt signal is 
only about three S-units below a lOO-Watt 


one, things didn’t seem so bad. Of course, 
there are advantages in running low pow¬ 
er: low cost, portability, and compactness. 
After all, it’s the antenna that does most of 
thejob! 

The transmitter consists of two stages—a 
2N2222 driver stage and a 2N3866 (or simi¬ 
lar) class C power amplifier. Using a small 
toroid, the driver is coupled through a tuned 
circuit to the base of the amplifier. The output 
circuit is a one-section half-wave network. 
The impedances involved are 50 Ohms to 50 
Ohms, so no transformation takes place. The 
transmitter module also incorporates the an¬ 
tenna changeover relay, the keying circuit, 
and the sidetone generator. The power output 
is more than 1 Watt, and the second harmonic 
rejection is better than 20 dB down. 

The sidetone level is controlled by a small 
PC-type trimmer pot. I drilled a small hole at 
the back of the cabinet to permit adjusting it 
from the outside. The relay shown operates 
with 6 to 8 volts at about 12 mA, so a series 
resistor is used to drop the voltage. The vari¬ 
ous leads from RYl are soldered directly to 
the appropriate points on the foil side. 

The transmit or receive mode is controlled 
by SI as shown in Fig. 8. This DPDT switch 
selects the 12 volts to the corresponding mod¬ 
ule, while grounding the unused one. The 
vfo/bfo is, naturally, always on. The trans¬ 
ceiver is turned on or off at the power supply. 

The current requirements are less than 100 
mA during receive and around 300 mA on 
transmit, key down. When the rig is connect¬ 
ed to a 50-Ohm resistive load, full output is 
obtained, but antenna systems with more than 
1.5:1 swr may reduce the output and cause 
instability or even damage the output transis¬ 
tor. I use a transmatch with my trapped verti¬ 
cal with excellent results. 

The keying is clean and I have not detected 
any spurious responses or emissions. I would 
like to emphasize the need for a good ground 
connection to avoid hum problems. 



Fig, 5. Receiver module schematic. 



Fig. 6. Receiver module, foil side. 










Construction 

I built the vfo first, using glass-epoxy PC 
board. The coil is very important; after you 
wind it, give it a coat of clear plastic (1 used 
Krylon^ spray). Once the components are 
assembled on the board, you can cement the 
coil form to the board with epoxy. Some 
ceramic forms may have a mounting screw or 
studs that can be soldered directly to the 
board for support. Photo B shows the position 
of the vfo board, the capacitor, and the dial. 

I mounted the tuning capacitor on a bracket 
cut from 1/8'inch aluminum angle, but 1/16- 
inch stock will also do the job. First I drilled 
the hole for the shaft of the dial, then I posi¬ 
tioned the bracket behind the hole and 
marked it. This ensured good alignment. All 
the mounting holes for the bracket and the 
dial were made slightly larger to allow some 
play. After the vfo components are mounted, 
you should try it for stability and for a pre¬ 
liminary calibration by listening to it on a 
suitable receiver. Also, you can check the 
output with an rf probe; it should be around 
0.1 volts rms. 

1 mounted the receiver and transmitter 
modules vertically on each side of the vfo 
using two pieces of L-shaped aluminum made 
from the rear cover of a 5-1/4'' by 3" by 
2-1/8** chassis box. The modules are held to 
these plates by 1/4-inch spacers, and the 
plates themselves are held to the bottom of the 
cabinet by the screws that hold the rubber 
feet. The plates act as shields or baffles and 
help to make the cabinet sturdier. Of course, 
there are alternatives to this system, such as 
using separate cabinets. This is one of the 
advantages of building in modular form. I 
prefer to have everything in one cabinet, ex¬ 
cept the power supply, which I usually build 
in an identical unit. 

The power supply should be very well-fil¬ 
tered and regulated to avoid stability and hum 
problems (sec Fig. 11), A 12-volt battery will 
also make a suitable supply. 

As you can see from Photo B, the gain 


control is to the right of the tuning knob 
and the mode switch is to the left. Later on, 
I added the attenuator switch, SWl of the 
receiver module, above the gain control. 
At the rear, just below the hole for the 
sidetone, 1 installed the antenna connec¬ 


tor, and I installed the speaker jack at the 
other side. 

Tests and Operation 

Once you get everything assembled and 
connected, calibrate the vfo so it covers the 



Fig. 8. Transmitter module schematic. 



Fig. 9. Transmitter module, foil side. 



TO RECEIVER ANTENNA 


•t^l2V ON TRANSMIT 
GNO ON RECEIVE 


JUMPER WIRE FROM 2 TO 6 
OF 1C. ON FOIL SIDE 


TO 

SPEAKER 

SOLDER 
LEADS FROM 
RELAY DIRECTLY 
TO PC FOIL 


TO ANTENNA 


Fig. 10. Transmitter module, component side. 
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desired lOO-kHz segment. With the vfo ca¬ 
pacitor fully meshed, adjust the coil slug to 
obtain the low frequency limit, then set the 
capacitor at minimum capacity (dial at 100) 
and adjust the trimmer (Cl). This procedure 
may have to be repeated a couple of times. 

Your dial reading should track quite close 
to the frequency. 1 set mine to track from 7.0 


to 7.1 MHz, and it holds true within a couple 
of kHz. If you want to set it for the Novice 
band, set the low end at 7.1 MHz and the high 
end at 7.2 MHz. 

Next you should adjust the front end of 
the receiver. Set the dial to its midpoint 
and adjust the slug of the receiver for max¬ 
imum signal from a generator or station. 


for the receiver, unless you change segments 
later on. 

To adjust the transmitter, first connect the 
set to a dummy load. A 47-Ohm, 2-Watt 
resistor will make a suitable one. A sensitive 
voltmeter with an rf probe is very useful 
during this adjustment. Turn the mode switch 
to transmit and close the key. Adjust C2 to 



Vfo Module Parts List 

Cl 

10-pF miniature ceramic or air trimmer 

C2 

150-pF polystyrene or dipped mica 

C3 

20-pF polystyrene or dipped mica 

C4 

100-pF variable capacitor, semi-circular plates 

C5 

.1-uF, 50-volt ceramic 

C6 

.01-uF, 50-volt ceramic 

C7 

.1-uF, 50-volt ceramic 

D1 

1N914 diode 

D2 

6.2-volt, 1-W zener 

R1 

100k Ohms, 1/2 W 

R2 

220 Ohms. 1/2 W 

R3 

100 Ohms, 1/2 W 

R4, R7 

10k Ohms, 1/2 W 

R5 

Ik Ohms, 1/2 W 

R6 

2.2k Ohms, 1/2 W 

R8 

330 Ohms. 1/2W 

Q1 

2N3819 FET (MPF102 can be used, modifying PC 
board for proper pin connections.) 

Q2, Q3 

2N3904or2N2222 

LI 

19 turns ^26 enamel wire, close wound on a 1/4-inch 
slug-tuned plastic or ceramic form. Tap at 5-1/2 turns 
from ground. See vfo schematic for offset circuit 
values. 


Transmitter Module Parts List 

C1.C8,C10,C11 

.01 -uF, 50-volt disc ceramic 

C2 

150-pF ceramic trimmer, RS 272-1339 

C3. C4,C12 

.1-uF, 50-volt disc ceramic 

C5 

.05-uF, 50-volt disc ceramic 

C6, C7 

470-pF, 50-volt disc ceramic 

C9 

4.7-uF, 16-volt electrolytic 

R1 

47 Ohms, 1/2 W 

R2 

220 Ohms, 1/2W 

R3. R7 

2.2k Ohms, 1/2 W 

R4 

100 Ohms, 1/2 W 

R5 

39 Ohms, 1/2 W 

R6 

470 Ohms, 1/2W 

R8 

10k Ohms, 1/2 W 

R9 

100k Ohms, 1/2 W 

RIO 

500-Ohm PC trimmer pot, RS 271-226 

R11 

100 Ohms, 1/2 Watt, not on circuit 
boards (Connect between sidetone and 
speaker to avoid shorting receiver 
audio.) 

IC1 

NE 555 timer chip 

RY1 

SPOT 6-8-volt miniature relay, 

RS 275-004 or similar 

LI 

30 turns ^30 wire on a T-37-2 toroid 

L2 

4 turns ^26 wire over ground end of LI 

01 

2N2222 or similar NPN transistor 

02 

2N3866 or equivalent 5-Watt HF 
transistor 

03 

2N3906 or similar PNP switching 
transistor 

L3 

16 turns ^22 wire on a T-37-2 toroid 

All inductors use enamel wire. 


Of course, if you use resonance while measuring the rf voltage at 
a toroid front end, the base of the output transistor; it should 

adjust the corre- peak at around 1 or 1.5 volts. This adjustment 

spending trimmer. will hold for the whole segment if it’s done at 

No further adjust- the midpoint as the receiver was. Now you 

ments are required can check the voltage (rf rms) across the 



Fig. 11. Ac power supply schematic. 


Cl 

Receiver Module Parts List 

160-pF mica or polystyrene (or 150-pF trim- 

C2 

mer, RS 272-1339 if using toroid inductor) 

.05 ceramic, 50 volts 

C3, C5, C11 

.01 ceramic, 50 volts 

C4 

4.7-uF, 16-volt tantalum, connect on foil side 

C6,C15 

.05 ceramic, 50 volts 

C7 

10-uF, 16-volt electrolytic or tantalum 

C8, Cl 4 

22-uF, 16-volt electrolytic 

C9 

10-uF, 16-volt electrolytic 

CIO 

4.7-uF, 16-volt tantalum 

C12 

100-uF, 35-volt electrolytic 

Cl 3 

10-uF, 16-volt electrolytic 

C14 

22-uF, 16-volt electrolytic 

C16 

220-uF, 16-volt electrolytic 

Cl 7 

.1 ceramic, 50 volts 

C18 

22-uF, 16-volt electrolytic 

R1.R2 

4.7k Ohms. 1/2 W 

R3, R9 

100 Ohms, 1/2W 

R4 

100k Ohms, 1/2 W 

R5 

220 Ohms, 1/2W 

R6 

IkOhms. 1/2 W 

R7 

470 Ohms, 1/2 W 

R8 

10k Ohms. 1/2 W 

RIO 

1.5k Ohms, 1/2W 

R11 

10 Ohms, 1/2 W 

R12 

10k Ohms. 1/2 W 

R13 

22 Ohms, 1/2 W (If blocking and cross-modu¬ 

T1 

lation problems persist, try 10 Ohms.) 

Miniature audio transformer, Ik-Ohm primary 

IC1 

CT, 8-Ohm sec., RS 273-1380 

RCA CA-3028 differential amplifier 1C 

IC2 

LM-386 400-mW amplifier 1C 

Q1 

2N3904 or 2N2222 transistor 

LI 

18 turns close-wound ^26 wire on 1/4-inch 

L2 

slug-tuned plastic or ceramic form, tap at 9 
turns from low end 

2 turns ^26 over low end of LI 

LI 

Alternate, 28 turns of ^30 on T-37-2 toroid with 

L2 

tap at 13 turns from low end 

3 turns ^26 over low end of LI 


73 Amateur Radio • March, 1987 31 







dummy load; it should be around 7 to 7.5 
volts, indicating that you are getting a hefty 
I-Watt output or slightly more. 

There is one final adjustment that you 
should do—the vfo offset. I found that the 
easiest way to do this is to listen to the vfo 
signal on a separate receiver, then adjust the 
5-pF trimmer so that on receive the frequency 
will be about I kHz lower than on transmit. 

Operating Notes 

When operating this little rig, you should 
consider a few things. Since the receiver will 
receive on either side of zero beat, it is neces¬ 
sary to listen on the high side (upper side¬ 
band). The transmit frequency will adjust au¬ 


tomatically to that side because of the offset 
adjustment mentioned before. 

Also, remember that you are operating 
with only I Watt, so try' to work stations with 
loud signals. Weak ones may not hear you 
through the noise and QRM. 

It is important to have a good resonant 
antenna system to obtain good results. I have 
worked many stations with my ground- 
mounted vertical and a transmatch adjusted to 
I: I swr. With ungrounded systems, hum may 
develop in the receiver, so a good separate 
ground is indispensible. With my antenna 
system, I have found that an additional 
ground connection is not necessary. 

There is no reason why this transceiver 


could not be used on other frequencies by 
using the appropriate tuned circuits, but 1 
have not tried this yet. I am working on a 
higher power transmitter idea. If you do the 
same thing before I do, won't you let me 
know about it?B 
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THEShort VN^ive Lfetener for 

RECEPTION OF MORSE CODE & 


RADIO TELETlfPE SIGNALS. 


Plug the SWL cartridge into your Commodore **64'* Expansion Port* connect a 
shortwave radio and you’ll be watching text readout from weather stations* 
news services, ships and MAM radio operators all over the world. A whole 
new use for your home computer. The SWL contains both program 
ROM and radio interface circuit to (X)py Morse code and all 
speeds/shifts of radio teletype. Plus the on screen tuning 
Indlcatprs mean you never have to take your eyes off the video 
for perfect tuning. Housed in a small 3*x2-1/2**x7f8 
enclosure* with speaker in/out and practice hand key 
jacks* It needs no Other computer connection or ^ ^ 














$64 


LEARN 

MORSECODE 

Tmmmimm 

yVTTHTHE 

Morse Coach. 

A complete Morse code tutor in a conveni¬ 
ent plug-in cartridge fdf your Commodore 
64;’* The Morse Ooach means business. It’C 
not a toy program of e simple^ random code gen< 
erator. Originally developed jointly by Microlog and 
several government agencies experienced in Morse in¬ 
struction. Four years of extensive service prove it’s the 
quickest way to Morse proficiency.The method works! You start from absolutely no 
knowledge of Morse* progress through the alphanumeric symbols, and on to any speed 
desired. The "alphabet** part of the program introduces new characters and plots the progress 
on a bar-chart. The speedfiest section correlates the input, analyzes mistakes and provides a 
printout of the analysisftest results on your Commodore screen or printer. As a bonus, it also boosts 
typing skill You’ve never seen any tape or program do that! In fact, there’s never been a system so 
thorough, so efficient and so effective as the Microlog Morse Coach, 


power supply, ynshift on space, word wrap 
around, real time clock, and keyword or 
manual printer control for permanent 
paper copy, so that you won’t miss a 
single bit of the action. For about 
the price of another **Pac-Zapper” 
game, you can tie into the 
exciting world of digital 
communication vvith 
the Microlog SWL 
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For most Ham Rigs from: 
KENWOOD - YAESU • HEATHKIT 

Also DRAKE R-4Cn Une, COLLINS 75SSB/C, 
and ICOM FL-44A, 52A 4 53A Clones 

Finest 8‘pole Construction 
ALL POPULAR TYPES IN STOCK 

CW - SSB - AM 

ASK ABOUT OUR MONTHLY SPECIALS 

Phone for Information or to Order. 
VISA/MC or COD accepted. 

FOX-TANGaCorp. 

Box 15944, W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 | 


HAM SOFTWARE FOR 
THE C-64 AND 128 

• LOGGING 

• CAT 

• C W 

Stop by our Booth at Dayton 
or 

Send for FREE Fact Sheet 


Crumtronics, Inc. 

P.O. Box 6187 

Ft. Wayne. IN 46896 



LASER PRINTED 

QSLs 

T(X>Oualfry - Lowprk^s 
Write for Informa^on 


( the LASER press ) 


P.O. aox 876 
MOUNOSVILLE WV 26041 


Pay TV and Satellite Descramtiline 

All New 6th Edition! .-n >2 


100 pages of Iheory and working schemalics, 13 cable and 
7 saleliiie sysiems. Includes bypasses. Best reference 
available $14.95 Experimen i s wi th Videocipher. Turn-ons 
$9.95. Cable TV . Furiclion, bidireclional and security sys¬ 
tems $il9i MDS/MMDS Handbook . For hackers. $9,95. 
Build Satellite S ystems Under S^O . $12.95. Any 3 for 
$26.00. New Winter *87 product catalog $1. 
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MarkmnkelWmiYH 
1624 'Burgandy Lane 
Stevens Point W154481 


C-64 Slow Scan 

A picture is worth a thousand words. 

Number 2 on your Feedback card 


H ave you had to turn the page on articles 
about receiving SSTV and FAX because 
they were written for a TRS-80 and you 
have a Commodore 64? If so» this project is 
for you. 

After reading such a set of articles by 
K6AEP (7^, November and December, 
1984), I corresponded with the author, only 
to discover that no information was available 
on how to use his interface with the C-64. The 
solution? I decided to create my own. First I 
obtained a board from L. W. Interface (9570 
Kingsman Road, Novelty OH 44072). Then I 
wrote several assembly-language routines 
and prepared a hardware interface for the 


C-64. When possible, I used proven, avail¬ 
able hardware designs, such as the KA4IWG 
SSTV interface. 

Hardware 

Fig. 1 details the interface circuitry. The 
C-64 expansion port is not buffered. How¬ 
ever, the need for a three-state data bus and 
the use of a card cage remote from the C-64 
indicate the need for external buffering. Con¬ 
sequently, I prepared a buffer card that plugs 
into the expansion port and connects to the 
card cage with 18" of multi-conductor rib¬ 
bon. Components are surface-mounted in 
each side of the double-sided board and lines 


D0-D7 are run through a 74LS245, a bi-di¬ 
rectional three-state buffer. 

Another data buffer is already on the video 
display board, and a third is used to buffer the 
output of the ADC. Address lines A0-A2 are 
buffered by a 74LS54I set up to write only. 
External devices do not address the C-64. 
The fourth address line, buffered by a section 
of 74LS08, comes from pins 7 and 10 of the 
C-64. These lines go low when the respective 
expansion port section, I/Ol or 1/02, is ac¬ 
cessed. I/Ol begins at address 56832, and 
1/02 begins at 57088. 

The enable signal called for by the 
K6AEP board is the phase 2 clock signal 
from the C-64, The R/W signal is self- 
explanatory. Both signals are buffered by 
74LS08 sections. Construct a 4-5-volt 3- 
Amp supply to power the video display 
and other boards. Do not attempt to power 
the K6AEP board from the C-64 power 







Ground 


02 dock (enable 


A2 

X 

A1 

Y 

AO 

Z 

Ground 

1 

Ground 


+5 from C-64 


mi 


tfOl 

to 

VQZ 

14 

D7 

15 

D6 

16 

05 

17 

04 

18 

03 

19 

02 

zo 

01 

21 

00 

22 

Ground 


Table 3. Commodore 64 expansion port pin 
locations. 



Function ‘ ■ 'y- • - - 


6845 pointer register 

irbCit- .L..: 

6845 control registers (R0--R13) 


Read data from AOC 

r . 57004 

Reset Video display card by addressing port 

57005 

toad data to video display csu-d 

56577 

User port (sync detection) 

56579 

User port datadlrection register (load **0** for receive) 


Table 1. C-64 port addresses used to send and receive. 


Key 

Function 

s 

8,5-second format ~ " 

M 

12-second format ^ „ 


16-second format ^ 


36-second format - ^ “ .1 

i 0 

Double top half of picture to fill entire screen 


Expand upper left quadrant 


Expand upper Hght quadrant 


Expand lower left quadrant 

PfHi j' 

Expand lower right quadrant 

BSlitliifc®'-/V: 

Expand control area 


Receive (press after selecting time of transmission) 


Place 064 memory contents on screen 

fllliiiPjilfct'fe- 

Clear064and screen 


Abort (press during transmission) 


Table 2. Special function keys. 
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Pin 

Connection 

1 

Ground 

2 

+5' ," ' ' 

10 


11 

9 Vac 

12 

Ground 

A 

Ground ' 

e ‘ 


N, 

Ground 


Table 4. Pin connections from the C-64 user 
port. 

supply, which has a limited capacity. 

Two additional hardware changes were 
made. The C'64 analog/digital converter op¬ 
erates so slowly that an external chip was 
added to speed up the process. The ADC08G4 
is part of the KA4IWG SSTV interface and 
works fine in free-running mode. It is al¬ 
lowed to access the three-state data bus by 
bringing pin 12 low on U14, a 74LS138 on 
the K6AEP board. That pin is wired to the 
data buffer on the ADC board. 

A connector was obtained for the C-64 user 



CONNECTIONS TO C64 EXPANSION PORT 


Fig. 1. Interface circuitry. 


7 

* 

COCO 

87 

STA 

PORTB 

3 

; •’initialize:” 

88 

LDA 

«7 

4 

. NH 


89 

STA 

PORTA 

A 



90 

LDA 

«*01 

? 

. 0 


91 

STA 

PORTB 

O 

. D 9LDSCAM 

92 

LDA 

«8 

10 

porta - 57000 

93 

STA 

PORTA 

11 

PORTS ^ 57001 

94 

LDA 

ttl 

1 2 

PORTC = 57003 

95 

STA 

PORTB 

16 

PORTS = 57004 

96 

LDA 

«9 

19 

“^ORTE = 57005 

97 

STA 

PORTA 

20 

PORTF == 56577 

98 

LDA 

ni 

22 

PORTS = 56579 

99 

STA 

PORTB 

23 

MFNC = 323 

100 

LDA 

ttlO 

2<* 

NEND = 924 

101 

STA 

PORTA 

25 

LDA 

^0 

102 

LDA 

ttO 

26 

STA 

53265 

103 

STA 

PORTB 

60 

LDA 

«00 

104 

LDA 

mi 

6 1 

STA 

PORTA 

105 

STA 

PORTA 

£2 

LDA 

«191 

106 

’LDA 

ttO 

63 

STA 

PORTB 

107 

STA 

PORTB 

64 

LDA 

««01 

108 

LDA 

ttl2 

65 

STA 

PORTA 

109 

STA 

PORTA 

66 

LDA 

«12S 

110 

LDA 

ttO 

67 

STA 

PORTB 

111 

STA 

PORTB 

68 

LDA 

«2 

112 

LDA 

ttl3 

69 

STA 

PORTA 

113 

STA 

PORTA 

70 

LDA 

«*92 

114 

LDA 

«0 

71 

STA 

PORTB 

115 

STA 

PORTB 

72 

LDA 

«3 

116 

LDA 

«14 

73 

STA 

PORTA 

117 

STA 

PORTA 

74 

LDA 

niE 

1 18 

LDA 

«0 

75 

STA 

PORTB 

119 

STA 

PORTB 

76 

LDA 

«4 

120 

LDA 

«15 

77 

STA 

PORTA 

121 

STA 

PORTA 

78 

LDA 

^78 

122 

LDA 

«0 

79 

STA 

PORTB 

123 

STA 

PORTB 

80 

LDA 

«5 

12^ 

LDA 

«16 

81 

STA 

PORTA 

125 

STA 

PORTA 

82 

LDA 

«35 

126 

LDA 

«0 

83 

STA 

PORTB 

127 

STA 

PORTB 

84 

LDA 


129 

STA 

POPTG 

85 

STA 

PORTA 

137 

JMP 

WAIT 

86 

LDA 

«1 19 

138 

. FI5 

_E RECEIVE 


8 

! '‘CON790L” 

66 . 

JMP MEP 

*0 

WAIT LDA «$2C 

j 67 

WJC 

JMP WATE 

1 * 


252 

173 

SHORT LDA #43 

12 

LDA 

#0 

174 

STA 

MEMC 

13 

STA 

251 

175 

LDA 

#37 

*4 

S^A 

PCRTD 

176 

STA 

MEMD 

15 

LDA 

#129 

177 

JMP 

WATE 

16 

STA 

253 

178 

MEDIUM LDA #50 

1*’ 

LDA 

#240 

179 

STA 

MEMC 

18 

STA 

254 

180 

LDA 

#44 

20 

WATE LDA 197 

181 

STA 

MEMD 

21 

CMP 

#13 

182 

JMP 

WATE 

22 

BNE 

NX A 

200 

LONG LDA #56 

23 

.7 MP 

SHORT 

201 

STA 

MEMC 

24 

NKA 

CMP #36 

202 

LDA 

#50 

25 

BNE 

NXB 

203 

STA 

MEMD 

26 

JMP 

MEDIUM 

204 

JMP 

WATE 

Z"* 

MXB 

CMP #42 

205 

EXTL LDA #70 

28 

BME 

NXC 

206 

STA 

MEMC 

20 

7M'=‘ 

LONG 

207 

LDA 

#64 

32 

NXC 

CNF #14 

208 

STA 

MEMD 

33 

BNE 

NXD 

20? 

JMP 

WATE 

34 

JMP 

EXTL 

213 

MAP 

LDA #0 

■^5 

f'LXD 

CN«^ #4 

214 

STA 

251 

36 

BNE 

NXE 

215 

LDA 

#*20 

3‘7 

JMP 

yS'^NC 

216 

STA 

252 

39 

NXE 


217 

JMP 

VRT 

39 

BNE 

NXF 

220 

MBP 

LDA #*20 

40 

JMP 

MOVE 

221 

STA 

252 

41 

NXF 

CMP #6 

222 

LDA 

#*40 

44 

BNE 

NXG 

223 

STA 

251 

45 

JMP 

CLEAR 

224 

JMP 

VRT 

46 

NXO 

CMP #19 

230 

MCP 

LDA #0 

47 

BNE 

NXJ 

231 

STA 

251 

49 

JMP 

HRT 

232 

LDA 

#*60 

52 

MXJ 

CMP #56 

233 

STA 

252 

53 

BNE 

NXZ 

234 

JMP 

VRT 

54 

JMP 

MAP 

240 

MDP 

LDA #*60 

55 

NXZ 

CMP #59 

241 

STA 

252 

56 

BNE 

NXY 

242 

LDA 

#*40 

57 

JMP 

MBP 

243 

STA 

251 

58 

NXY 

CMP #8 

244 

JMP 

VRT 

59 

BNE 

NXW 

250 

MEP 

LDA #*40 

60 

JMP 

MCP 

251 

STA 

252 

61 

NXW 

CMP #11 

252 

LDA 

#*20 

62 

BNE 

NXV 

253 

STA 

251 

63 

JMP 

MDP 

254 

JMP 

VRT 

64 

NKV 

CMP #16 

255 

.FILE HORIZS 

65 

BNE 

WJC 





Program listing 1. The initialize routine initializes the 6845 chip, then 
jumps to the control routine and waits in a loop. 


Program listing 2. The control routine is a wait loop. It initializes the 
counters, then waits until an option is selected andjumps to that option. 
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1 } “RECEIVE* 

34 

BNE 

ONE 

2 RCVC LDX MEMO 

35 

LDA 

PORTC 

3 NOP 

36 

AND 

♦»240 

4 PCVA LDX MEMD 

■X-7 

OPA 

2 

5 OMT DEX 

39 

ST A 

< 251 } ,Y 

e BWE OWT 

TQ 

STA 

POPTE 

14 PCVB LDA PORTC 

40- 

DEC 

253 

16 LSR 

4J 

BNE 

ALP 

I*’ LSP 

42 

JHP 

NSYNC 

»!? L3R 

4 3 

ALP 

INC 251 

♦9 LSP 

4[4 

BNE 

RCVC 

20 2 

4* 

INC 

252 

32 LDX HEMC 

43 

IMP 

RCVA 

33 ONE DEX 

4S 

. Fll 

.E CENTRAL 


Program listing 3, The receive routine gets four bits at a time from the 
ADC and loads a byte both into the C-64 *s memory and onto the video 
board. 



Program listing 4. This routine detects the horizontal sync (H sync), 
and also reloads the C-64 *s memory to the display board (move) and 
clears the screen and memory (clear). 


port to permit interface to the SSTV convert- ory position Conn¬ 
er. The‘*horizontar’line from the converter ters on the display 

board carries both vertical and horizontal board.Thedatacon- 
sync to PBO of the user port where it is detect- tent is irrelevant, 

ed by software. Merely addressing 

The K6AEP board itself required only that that port causes the 
a wire be run from pin 12 of U14 to one of the reset, 
unused contacts on the board. This permits The software rou- 
U14 to select the ADC. Also, a 7400 was tines build on ideas 
substituted for the 74LSOO U19 to provide provided in other 
better oscillator starting. sources (see the ref¬ 

erences listed at the 

Software article). 

Table 1 sets forth the port addresses used to Vertical sync is de- 



Program listing 5. The vertical sync detection routine. 


JO 

; "EXPAND* 

54 

NTA 

INC 251 

20 

VRT 

LDA H*03 

55 

BNE 

NTB 

21 

STA 

254 

56 

INC 

252 

22 

LDA 

M*3r 

57 

NTB 

DEX 

23 

STA 

253 

58 

BNE 

NTA 

24 

LDA 

H120 

59 

LDA 

H*3C 

25 

STA 

1020 

60 

STA 

253 

26 

NTC? 

LDX M64 

61 

LDX 

M64 

30 

NTD 

LDA {251),Y 

62 

NTY 

INC 251 

31 

STA 

PORTE 

63 

BNE 

NT2 

32 

STA 

PORTE 

64 

INC 

252 

33 

STA 

f 253),Y 

65 

NT2 

JMP NTD 

34 

INC 

253 

66 

NTT 

LDX Ml28 

35 

STA 

i 253 ) ,y 

67 

LDA 

M«3C 

36 

INC 

253 

68 

STA 

253 

32 

DEV 


69 

NTS 

LDA <253).Y 

38 

BNE 

NTY 

70 

STA 

PORTE 

39 

JSR 

NTT 

71 

INC 

253 

50 

DEC 

1020 

72 

DEX 


51 

BNE 

NTR 

■73 

BNE 

NTS 

52 

JMP 

WAIT 

74 

RTS 


53 

NTR 

LDX M64 

75 

.FILE EXTEND 


Program listing 6. The expand routine expands the selected quarter 
frame to fill the entire screen. 


10 

; "EXTEND" 

59 

HTR 

LDA M»3C 

20 

HRT 

LDA M*03 

60 

STA 

253 

21 

STA 

254 

61 

LDX 

Ml 28 

22 

LDA 

M*3C 

62 

HTY 

INC 251 

23 

STA 

253 

63 

BNE 

HTZ 

24 

LDA 

Ml 20 

64 

INC 

252 

25 

STA 

1020 

65 

HTZ 

JMP HTD 

26 

HTQ 

LDX M128 

66 

HTT 

LDX M128 

30 

HTD 

LDA <251)', Y 

67 

LDA 

M*3C 

31 

STA 

PORTE 

68 

STA 

253 

33 

STA 

< 253),Y 

69 

HTS 

LDA (253),Y 

34 

INC 

253 

70 

STA 

PORTE 

37 

DEX 


■’I 

INC 

253 

38 

BNE 

H'^’Y 

72 

DEX 


39 

JSR 

HTT 

73 

BNE 

HTS 

50 

DEC 

1020 

74 

RTS 


5! 

BNE 

HTR 

75 

.END INITIALIZE 

52 

JMP 

WAIT 





Program listing 7. The extend routine expands the selected half screen 
(8,12,16 second) to fill the entire screen. 


send and receive by the C-64. These are all in 
theI/01 section. 

The video display board (here a 32K board 
from L. W. Interface) must be initialized 


tected by the time duration of the signal^ 
about 60 ms, as opposed to 5 ms for the 
horizontal sync pulse. 

The program then passes to the receive 


SHIFT. Then reenter the program by typing 
SYS 49152 and pressing the return key, which 
is the same way the program is started. 

Once a picture is displayed, F3 will clarify 


before operation can begin. Port 57(X)0 se¬ 
lects the pointer register of the 6845 video 
display chip. Port 57(K)1 sends data to the 
control register. The values are by and large 
those set forth by K6AEP. 

The user port data direction register is 
loaded with a (zero) to set the port to 
receive, the port being at 56577. Location 
53265 is loaded with a zero to shut down the 


function. This program uses four bits per 
pixel and 120 lines of video. The 8.5-, 12-, 
and 16-second formats fill only one-half of 
the screen; the 36-second format fills the 
whole screen. 

Table 2 explains the special function keys. 
Receive is selected by first pressing a key for 
length of picture, then pressing FI. The rou¬ 
tine may be aborted by pressing inst/del. In 


the picture should the image on the screen 
differ from what is in memory. F5 will clear 
memory and display. Quarter frames may be 
expanded by hitting digits 1-5. Pressing 
“D” will cause the half-size picture from an 
8-, 12-, or 16-second format to fill the whole 
screen. 

Conclusion 


C-64 display (Vic II chip) and prevent bus the event that the abort doesn’t work, hit The K6AEP circuit with an SSTV convert- 
contention. Location 57004 resets the mem- run/stop and restore, then clear/home- er and ADC board works nicely with the 
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GET A BIRD’S EYE VIEW 

From GrafIVak and your IBM® PC 


1985 JUL II 



GralTrak 11 provides reallitnc graphic display of a flai projection map which moves under (he setected SalcIltle/Sun/MaotvStar 


compatible. 8087 math coprocessor, minimum 256K RAM with 5I2K recommended, DOS 2.0 or later, and either two 360K lloppy 
drives or one 360K floppy and one hard drive. 

SILICON EPHEMERIS” provides tabular data output to the screen, printer, or disk file for the following operating modes: 1 
observer to 16 satellites, 16 observers to I satellite, schedule for I observer to I satellite, window between 2 observers and I 
satellite, rise and set times for 1 satellite, time ordered rise and set limes for 16 satellites, Almanac for Sun and Moon, 16 observers 
to Son/Moon. schedule for 1 observer to Moon, window between 2 observers and Moon, schedule for 1 observer to Sun. Requires 
cither an IBM I^C, rc/XT. PC/AT. w true compatible, and IBM Monochrome or IBM Color/Gr^bics Monitor Adapter or tore 
compatible, an optional 8087 rnaih coprocessor, 256K RAM. DOS 2.0 or later, and one 360K (loppy drive 

Each package mclotfers SEO. an cditt)r program to construct and modify SalcIhteObservcr database files. These pmditcis can be 
run from a hard disk and are ik« copy protected . 

GraflnA 11’"* and SILICON EpHEMERIS’” aire priced ai SI 19.95 each $199 95 for btrth Texas residents add sales tax. Order 
by check, totjocy order. Ma.stefCard, (s-VlSA. 

Silicon Solutions. Inc. « PO. Box 742546 • Houston, Texas 77274 2546 » (713) 661-8727 


C-64. The software is offered as a spring¬ 
board for experimentation; ftirther software 
development is possible to include perhaps a 
noise-cancelling feature and color and 
FAX for those who have an appropriately 
equipped station. 

The program^ incidentally» was construct¬ 
ed by assembly with a LADS assembler.^ 
Don’t be put off by the need for assembly 
language. It’s easier than Basic in some re¬ 
spects and a good book will get you started. I 
found Assembly Language Programming 
with the Commodore 64 by Marvin DeJong to 
be excellent. I would be happy to hear from 
those who carry out this experiment. ■ 
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1. “Color Computer SSTV,*’ Clayton W. 
Abrams K6AEP and Dr. Ralph Taggart, 73, 
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2. “Color SSTV and the Atari Computer,” 
Martin F. Shick KA4IWG, QST, August, 1985. 

3. Compute! Publications. PO Box 5406, 
Greensboro NC 27403. 

4. Assembly Language Programming with 
the Commodore 64, Marvin DeJong, Brady 
Communications Co., Inc,, Bowie MD 20715. 

5. Commodore 64 Interfacing Blue Book, V. 
J. Georgiou, Micro Signal Press, PO Box 22, 
Millwood NY 10546(1984). 

6. MC6845 Data Sheet, Motorola Semicon¬ 
ductor Products, 3501 Ed Blustein Blvd., 
Austin TX 78721. 

7. CRT Controller Handbook, Gerry Kane. 
Osborne/McGraw Hill, Berkley CA (1980). 




Ip W 1* 

Charge-Rite 

rapidcharger for ICOM rapidcharge 
batteries: BP2, BPS, BP7, BP8 


PQWfER PLN DtO»y.8; UNHItOPE UM tilJ? 100 PIV tOO WATT RP Switch 500 MH* » Mch or 4 for $15. 


Shipping Inatrucllono; I GAS VARIABLE CAPACITOR 


Enclose $2.S0 for UPS 

We accept Personal Checks (allow 2 weeks) 
VISA, mastercard, AMERICAN EXPRESS. 
Add $2 for COD UPS or J3 for COD Parcel Post 
US Mall. 

SURPLUS SALES 
OF NEBRASKA 

2412 CHANDLER RD. 
BELLEVUE. NE68005 

402*733*9190 24 hours 


Surplus Sales will purchase your excess 
Vacuum Capacitors & Relays, RF Connectors 
and NEW Tubes. Write (or our quote. 


GAS VARIABLE CAPACITOR 
JENNINGS CHVi -45 
$48 EACH 

High Q Low Inductance 

eXCELLEMT FOR VHFfUHF AJVUCAtKWS 

Includes a drive mechanism 

Capacitance 1.5 - 45 pf 
Voltage 5 kv max test 

Voltage 3 kv max wv 

Current 18 amps max 





include $3.00 
shipping Sihdlg 

Fla residents 
include 5% tax 


* Charges a BPS in I hr from 1 10 vac or 1 2 vdc 

* Complete with mobile cord and ac transformer 




as^ai/ab/e from 

Cbarffe-Bite 

P 0 Bo* 17015 
Plantation, FI 33318 

305-476-8580 
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Lawrence W. Stark K9ARZ 
1875 Chandler Avenue 
Sl Charles IL 60174 


The Calibrated Drake 

If you've got a Drake 2-line, you'll need 
this simple calibrator to avoid FCC pink slips. 

Number 3 on your Feedback card 


O n a number of occasions, I’ve owned 
various Drake radios. The R4-T4 se¬ 
ries, as well as the 2As, 2Bs, and 2Cs, have 
passed through my hands. Each time I’ve sold 
a **2” series receiver at a hamfest. I’ve been 
barraged by amateurs who have asked if I 
would be willing to sell just the 2AC calibra¬ 
tor, Apparently, when most of the ‘*2” series 
receivers were purchased, the plug-in crystal 
calibrators (2AC) were not. And now that the 
receiver is no longer in production, the cali¬ 
brator is not available either. 

It has been several years since I’ve owned 
a Drake 2C, but I recently spotted a very 
clean one at a hamfest and thought I might 
pick it up as a backup receiver. Unfortu¬ 
nately, the receiver lacked the 2AC calibra¬ 
tor unit. 

Since my chances of finding one of the 
original calibrator units were slim, the next 
best thing was to build one. The handbooks 
were full of various designs for calibration 
marker units, but the designs were all state- 
of-the-art, utilized ICs, and, therefore, were 
more sophisticated than was really n^essary. 
Further searching through the manuals re¬ 
vealed a tube-type crystal calibrator circuit 
designed by Swan Electronics Corp. (now 
Cubic Communications) for use with their 
earlier model 350C. With a few minor 



Fig. I. Original Swan circuit. Source: Oper¬ 
ation and Maintenance: Swan 350, Swan 
Electronics Corf). 
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changes, the circuit was adapted for use in my 
Drake 2C. 

The Circuit 

The original circuit (see Fig. 1) called for a 
12BA6 pentode in a modified Pierce crystal 


“This calibrator 
should work well with 
almost any tube-type 
receiver or transceiver 
capable of, supplying 
the appropriate 
filament voltage. ” 


oscillator circuit, and it was turned on and 
off with a push/pull switch, which ei¬ 
ther grounded the cathode (completing the 
circuit) or un-grounded it (removing the B- 
return and opening the circuit). The Drake 
circuitry, on the other hand, switched the B-b 
line to the plate and screen when the front- 



Fig. 2. Calibrator circuit modified for the 
Drake 2C. 


panel switch was placed in the calibrate 
position. 

Most of the circuitry I used was identical to 
that used by Swan except that 1 substituted a 
6BA6 for the 12BA6, so that the filament 
voltage would be compatible with my 2C, 
and the cathode was grounded directly to a 
grounding lug. I did not have the exact com¬ 
ponents in my junk box to duplicate the rest of 
the Swan circuit, but I found that the values of 
most of the components were not critical. The 
actual value of Cl may vary slightly as indi¬ 
cated in the parts list due to varying crystal 
capacitance. 

I did make one other addition to the cir¬ 
cuitry, and that was the placement of a 1N34 
germanium crystal diode in series with the 
output. This diode provides a square-wave 
output (rich in harmonics) to allow for a 
higher calibrate level at frequencies above 7 
MHz, where the calibrate level was especial¬ 
ly low using the original circuitry. Fig. 2 









Parts List 

C1 15-110-pF or 5-80-pF mica compression trimmer (see text) 

C2 130-pF silver mica or polystyrene capacitor, 300 WV dc 

C3 50-pF silver mica or disc ceramic capacitor, 300 WV dc (Increase the 

value for greater coupling.) 

CR1 1N34 germanium diode or equivalent 

R1 1-megohm, 1/4-to-1/2-Watt carbon resistor 

R2 68-100k, 1 /2-Watt carbon resistor 

R3 20-27k, 1/2-Watt carbon resistor 

VI 6BA6 7-pin miniature vacuum tube 

Z1 100-kHz quartz crystal 

Miscellaneous Parts 

1 2-1/2" X 2" X 1-1/2" aluminum minibox 

1 7-pin miniature tube socket with cover 

1 4-pin plug to mate with 2C calibrator socket 

1 Crystal socket for .050 pi ns (HC-6 type) 

Trimmer capacitor mounting bracket, grounding lugs, mounting hardware, hookup wire, 
and solder (60-40) 


illustrates the final schematic diagram after 
changes. 

Construction 

The calibrator could have been included 
right on the 2C chassis. But not wanting to 
“spoil” the appearance or resale value of the 
receiver, I decided to make my calibrator a 
plug-in unit like the 2AC. The calibrator is 
housed in a homemade minibox that mea¬ 
sures 2-1/2" long by 2" wide by 1-1/2" deep. 
The placement of components is such that 
when the unit is plugged into the calibrator 
socket on the 2C’s chassis top, the 6BA6 tube 
is above the 100-kHz crystal and should not 
cause adverse frequency drift during opera¬ 
tion, When the unit is plugged in, a window at 
the top allows for adjustment of the frequency 
zero-adjust capacitor if you use a small 
screwdriver. 

The parts placement is not critical except 
for the location of the crystal in relation to the 
6BA6 tube as previously mentioned, and lead 
lengths should be kept as short as possible in 
the plate and grid circuitry. Fig. 3 illustrates 
the location of the major components. 

Alignment 

The alignment procedure is relatively 
simple if you have a crystal to cover the 
10-MHz WWV range. With the completed 
calibrator plugged into its appropriate sock¬ 
et, turn the radio on, make sure that the 6BA6 
filament is lit, and allow at least 20 minutes 
of warm-up time for the receiver to stabi¬ 


lize itself. Switch over to AUX crys¬ 
tal position to allow for use of a 14-MHz 
heterodyne oscillator crystal so that you 
can tune the 10-MHz band. Find station 
WWV with the MODE switched to AM (bfo 
off). Switch the function switch to cal; 
you should hear the oscillator heterodyne 
beating against WWV. Adjust the zero 
capacitor on the plug-in calibrator unit until 
you hear a null (zero beat). At this point, your 
calibrator is calibrated with WWV and 
should provide a reasonably accurate fre¬ 
quency standard. 


Although this calibrator was designed for 
the Swan 350 and adapted for the Drake 2C, it 
should work well with almost any tube-type 
receiver or transceiver capable of supplying 
the appropriate filament voltage (6 volts for 
6BA6 or 12 volts for 12BA6) and between 
150 and 250 Vdc.B 

References 

Byron Goodman W1DX, Editor, The Radio 
Amateur's Handbook, ARRL (1967), 
Operation and Maintenance: Swan 350, 
Swan Electronic Corp., Oceanside CA (1967). 




PACKET RADIO 
GOES PORTABLE 


THE FIRST CONTROLLER DESIGNED 
FOR PORTABLE AND SOLAR- 
POWERED STATIONS 


MULTIFAX 




• LOW 25 mA Current drain. 01^*1 I 

• Miniature Size-Lightweight IVlOOei rf\l"l- 

• All metal, shielded enclosure. Wired/Tested 

• On-board Lithium Battery RAM backup. . . , nrirp—t 9 nq 

• On-board watchdog for reliability. . P' _ 

• Standard DB-25 Connectors. Amateur net $179.95 

• Output signal indicates ‘’Connected ' Status. 

• Does not require squelched audio. 

• 8K RAM-32K ROM. 

• Remote Command Mode for Unattended operation. 

• Hardware command lockout for security. 

• Commands compatible with our Model PK1. 

• Retains all other features of the Model PK1. 

• Extra I/O lines for special applications. 

• AX-25 & VADC Protocols. 

Power requirement: 9 to 15 Volts DC @ 25 mA typical 
Dimensions: 4.6 X 5.9 X 1.0 inches Total Weight: 12 ozs. 

Please specily Call Sign, SSID NumbeJ, and Node Nombei when ordering. 

Contact GLB (or additional info and available options. 

W0 offer a complete line of transmitters and receivers, strips, preselector preamps. 
CWID’ers & synthesizers for amateur i commercial use, 

Bequest our FREE catalog. MC & Visa welcome. 


GLBELECTRONKS.INC. 

1S1 Commerce Pkwy., Buffalo, NY 14224 716-6Z5-6740 9 to 4 


A COMPUTER PROGRAM THAT WILL COPY: 

• WEFAX FROM GOES SATELLITES 

• HF FAX FROM NAVY WEATHER BROADCASTS 

• APT FROM NOAA POLAR ORBITING SATELLITES 

• WEFAX REBROADCAST FROM TV TRANSPONDERS 
IN UP TO FOUR COLORS ON YOUR COMPUTER COLOR 
MONITOR. 

MULTIFAX displays the full picture on the monitor as it is be¬ 
ing recorded. Meanwhile, memory is filled with fine-grain 
data so that any quarter or sixteenth of the picture may be 
viewed in greater detail. All data or any view may be saved 
on disk. 

MULTIFAX is adaptable to a variety of facsimile transmis¬ 
sions and computer clock rates since sweep speeds are key¬ 
board adjustable. 

Picture synchronization is automatic when frame sync is 
transmitted (WEFAX OR HF FAX), otherwise keyboard syn¬ 
chronization is available (NOAA APT). 

MULTIFAX will run on the IBM^^ PC and IBM^'-’ PC compati¬ 
ble computers having at least 320K of memory for Multifax. 
Hard copies are obtained by using your Print Screen 
program. 

Data entry to the computer is via its game port. 

Price is $49.00 (US) for MULTI FAX on disk with instructions 
and interface circuit information. 

MULTIFAX was written by an author of “WEFAX Pictures on 
Your IBM PC” published in the June 1985 issue of “QST”. 

Elmer W. Schwittek, K2LAF 

429 N. Country Club Drive, Atlantis, FL 33462 

305 - 439-1370 

IBM registered trademark oMBM Corp 
Multifax is a registered trademark of E. W. Schwittek 


'When You Buy, Say 73'’ 
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5. Gardiner VE6BGL 
Box 2035 

High River, Alberta 
Canada TOl IBO 


The Cap Checker 

Haul out your Junk box and build 
VEGBGL’s simple analog capacitance meter. 

Number 4 on your Feedback card 



Photo A. VE6BGL's l-pF-50-uF capacitance meter. 



Photo B, Interior view. 


T he Jr./Sr. High School electronics stu¬ 
dents that I teach spend quite a bit of time 
cannibalizing consumer/industrial electronic 
equipment for parts. The kids get a good idea 
of how electronic devices are built and we 
also have a large communal supply of parts 
“on the hoof.’' 

After a part has been removed, it is test¬ 
ed using an ohmmeter or transistor check¬ 
er. Until now we didn’t have a simple meth¬ 
od of checking out capacitors. I did a sur¬ 
vey of available commercial meters and 
found that most were digital and expen¬ 
sive. For student use I wanted something 
cheap, durable, and easy to fix. Neces¬ 
sity being the mother of invention, I came up 
with my own inexpensive analog capacitance 
meter. 

After perusing several articles on the 
subject, I saw that all one needs is some 
sort of variable pulse generator and a me¬ 
ter circuit to measure the amount of volt¬ 
age “leaking through” the capacitor. This 
amount would be a function of the frequen¬ 
cy used and is basically capacitive resis¬ 
tance (I remembered that from the Advanced 
exam). 

Construction 

The junk box produced a piece of perf- 
board complete with a couple of crystals and 
wire-wrap sockets. I recently discovered 
wire-wrap—it is fast, easy, and highly rec¬ 
ommended. The whole project was wire- 
wrapped in 90 minutes, and it beats the heck 
out of etching circuit boards. 

With the exception of the crystal, all of 
the parts should be readily available. To gen¬ 
erate the pulses, I first used a 7404 hex in¬ 
verter as a I -MHz oscillator and then succes¬ 
sive 7490 decade divider chips to divide the 
frequency down to 1 Hz. There is nothing 
sacred about the frequency of the crystal—it 
was what I had on hand. It would be fairly 
easy to use a 2-, 3-, 5-, or 10-MHz crystal and 
divide it in a similar fashion to get the same 
result. 
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I used a surplus 1-mA meter movement and 
carefully removed it from its case in order to 
redo the scales with press-on transfer letter¬ 
ing. The remaining 7404 inverters were put 
in parallel and were used to drive an LED, 
which blinks on and off at 1 Hz and gives you 
a good idea if the thing is working or not. My 
LED is still mounted on the perfboard but 
will soon be on the front panel. 

Power for the beast comes from a surplus 
transformer, tw^o diodes, a 7805 regulator, 
and a 500-uF capacitor. This is your basic 
5-volt power supply, and you can build it with 
whatever you happen to have available. Use 
the low-power version of the 7490s if you 
have them, as battery power might then be 
possible. 

To use the meter, set the switch to the 
highest range (1 MHz) and connect the 
unknown capacitor across the clock out¬ 
put and the meter input jacks. Rotate the 
switch to the right lower range (this is the one 
before the meter goes “ping” on the stop) 
and read the value from the meter on the 
correct scale. 



Output 


Fig. L Schematic of the capacitance meter. 


Other Uses 

If you have a spool of coaxial cable and 
need to know how much is left (without un¬ 
rolling the entire spool), all you have to do 
is connect the cable to the meter, take a 
reading (in pF), and divide it by the manu¬ 
facturer's spec for the cable (in pF/foot). 
The resulting quotient is the length of the 
cable in feet. The same method could be used 


to locate the position of a break in the cable. 
For example, a cable 100 feet long, with a 
capacitance of 5 pF/foot. should have a read¬ 
ing on the meter of 500 pF. If your meter 
reading is 200 pF, you know that there is a 
break in the cable 40 feet from the end where 
the meter is. 

Another use appeared when I turned on 
the hand-held to answer a call on our lo¬ 


cal repeater. This gadget makes a dandy 
marker generator right up to 147.000 MHz 
and then some. For oscilloscope owners, it 
can also be used as a timebase generator 
to measure frequency by using Lissajous 
patterns. 

I hope you enjoy this versatile piece of test 
gear. Get out there and build something 
again! fl 


MADISON SPRING FLING 


' NEW LUNAR AMPS.CALL FOR INFO' 

•NEWICOM IC'275A + accessories.Call for Price 


ICOM IC-28A List $429.00 

Yours for just $369.00 $AVE 


Kenwood TS-440...Call for trade 

ICOM R-7000 25-2000 MHz. $949.00 

KDK FM 240...............................279.00 

B&W Viewstar Antenna Tuner....... 89.95 

Shure 444D. 54.95 

Belden 99l3 low loss coax................. ...5l/ft 

Amphenol 831 SP-PL259 silverplate......1.25 ea 

AEA Packet PK232.. . . ..........299.00 

MFJ Packet 1270. n5.(K) 

AEA 2 meter Isopole........ ...............44.95 

Diamond 0-130 25-1300 MHz Discone... . .. ...79.(X) 

Avanti AP 151.3G on glass.... . . ......36.(X) 

Van Gorden SLA-l 160-80-40 sloper...34.00 

GE 6146B..... ... . ..11-95 ea 

USED EQUIPMENT 


All equipment, used, clean, with 90-day warranty and 30-day trial. Six 
months full trade against new equipment. Sale price refunded if not 
satisfied 

POLICIES 

Minimum order $10.00. Mastercard, VISA or COD, All prices FOB 
Houston except as noted. Prices subject to change without notice. Items 
subject to prior sale. Call any time to check the stalusol your order. Texas 
residents add sales tax. All items full factory warranty plus Madison 
warranty. 

MADISON 

Electronics Supply 
3621 Fannin 
Houston, Texas 77004 

(713) 520-7300 or (713) 520-0550 ^25 

(800) 231-3057 



AT lAST'* A VERY AFFORDABLE COMPUTER 
AT A VERY AFFORDABLE PRICE 


BflB n n ran er ex ts n 
fff m tf3 ex n « n a 9 a 
epteexerfrennaniB 

orxnanaeitixBB 


POWERFUt rULlY PROORAHHABLE WITH 2K OF MEMORYPORTA- 
BLE-S-Til « 1 M INCH MODULE SINOlE-KEY ENTRY COMMANOB-> 
DURABLE 40 KEY MEMBRANE TYPE KEYBOARD-ZMA BASED FOUR 

Chip design-educational—unique syntax check report 

COOES FOR ERROR IDENTITY—GRAPH DRAWING AND ANIMATED DIS¬ 
PLAY-ACCURATE TO 9-1 IE decimal places FOR FULL RANGE MATH 
AND SCIENTIFIC FUNCTIONS-AT AN AFFORDABLE PRICE 
I WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS 
I MADE BY A FAMOUS WATCH COMPANY THEY USED TO SELL FOR 
IMOS 

WE BOUGHT OUT WHAT THE FACTORY HAD LEFT IN STOCK AND HAD 
TO REMOVE THE LABELS.THESE UNITS ARE UNPACKAOED LESS THE 
»V WALL ADAPTER AND MANUAL BECAUSE THIS IS A DISCONTINUED 
ITEM THERE 1$ NO WARRANTY 

GET THEM WHILE ThET LAST LIMITED SUPPLY 


BUY 1st UNIT FOR S19.95 BUY Znd FOR $16.95 9V DC WALL ADAPTOR $4.95 
BUY THE 3rd UNIT {non opcKating for pans) $16.95 MANUAL (owr ISO pag«8} $2.95 

See September 1964 issue of 73 tor TtMEXffTTTY 


CHIP BONANZA jatt»«sepwmbt»«va«abteau 

. *100 EA OR KS FOR * *136 

2m. 

ms . 

m* .. .. 

zrm 


SetO IREGSZ9K 

ssAx . 

06A21 .^EG.Sa9S 

4tt6 

41*4 .... . 

mzh\ . .. (SPeoAu 

Tm«»0NLMCRaP64Pe4SSn D^ .. CPU 

TMS99C1NLMOW-PPS. . 

TIM 9B04AKL MCROP CLOCK G£N AND ORtVOT. 

TMS aeiBANL MICRO-P COLOR graphics AND DISPLAY 
KEVBOAI«>(9^4eKEYSMEASUR£4 it JOft4lT£IO 


«22S EA OR FOR SZUC 

$ 2 k 3 S, EA OR SO FOR S3CD0 

SAOC EA OR ^ S3&D0 

S7DC EA OR tS FOR MGOC 

urn EA OR FOR v&m 

«t.as EA DR ^ FOR SmOQ 

mss EA OR T9 POtt m.m 

tl.m EA OR TO FOR SSSDC 

« FOR S S9B 

9 FOR StESS 

S zss 


* 4SS 

S 2J9S 
t S95 

s ads 

S 995 


apple n ana apple li> COMPUTER 
MAINFRAMES (luttx populalad) 1190 
Rmar tuppiir. caaa and «ay«oaRt. aa(» 
CaK or wnia 
•a. Miy aaaanv 
wad t laaiad 8295 00 piut anipping 
APPUE POWER 
SUPPLIES.$29,95 


Cassette Software: 

I n«va caaaatta tolTwara. 

.. aand lor lltl (rag 8995-814 95) 
Kai'a Spadat PiToa; t tor 8395: 

3 lot 810.95: e tor 81950 
10 for 829 60; 20 lor 850.00 

or <41 Hal lalaci 2$ dlftoimt cas- 
■eliM (my cnoioa) at 26 lor 850.00111 


SPBCfALS 

^ Compasi^ CorT^HJEBfi 
Fi^Top Caw. Kaytiovd. 
Poaw Suppty. and MoUtar- 
aosrd and Running 
$399.00 compiew {pluf 
$5i)0 tor th^sping) 

FCC Approvad 
CAU. FOR DETAILS 
UNA 

90* KaMn, aalf<iontainaa 
aiactronic potorMor, and 
faadhom. . SS9.95aach 

or2fofS100.00(plua $5.00 
for shipping) 


SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FOR SHIP¬ 
PING AND handling CHARGES (MINIMUM $ZS0, MAXIMUM SK^. CA¬ 
NADIAN ORDERS, ADD $7.50 IN US FUNDS. MICHIGAN RESIDENTS ADD 
4% SALES TAX FOR FREE FLYER, SEND 22c STAMP OR SASE. 


hal-Tronix, Inc. 

P.O. BOX 1101 DEPT. N 
12671 DIX-TOtEDO HHVY 

SCHITHGATE, MICH. 48195 PHONE (313) 281-7773 



•HAL* 

HAROLD C. NOWLANO 
WKXH 


'When You Buy, Say 73” 
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Award 


I i 

i DX rvlap.--World I 


O ne day not too tong ago the staff of 73 
was silting at lunch over at The Folkway 
talking about DX and DXing and how crazy 
DXCC had gotten. The DXCC Honor 
Rollers have nothing left to work, and folks 
coming into the program have no hope of 
working countries that haven’t been on the air 
for twenty years. 

By the lime we got around to coffee and 
mocha chip cake w'e had decided to start 
our own DX award. We wanted everybody 
to start w'iih zero countries to liven thingvS 
up a bit on the bands, Wayne suggested 
that we add to the ARRL’s DXCC countries 
list by searching through the awards pro¬ 
grams of lARU members. We decided to 
offer endorsements for every' mode w'e could 
think of. 

We want you to have fun with this aw'ard. 
The rules are simple, but the variety of levels 
and endorsements makes the aw'ard a chal¬ 
lenge for both the beginner and the experi¬ 
enced DXer. We’ve come up with nearly 400 
countries, so you’ll not soon run out of things 
to work! 

The Award 

The basic award w'ill be issued for 100 
countries worked. Endorsements will be 
made for 150, 200. 250. 300, 350. 
375. and 400 coun¬ 
tries worked. The ba¬ 
sic award is mixed¬ 
mode. 

Special endorse¬ 
ments are available 
for single-band oper¬ 
ation and for specific 


modes, including CW, SSB, satellite, Baudot 
RTTY, ASCII RTTY, AMTOR, packet, 
spread-spectrum, QRP (less than 5 Watts out¬ 
put), EME, FM, AM, FAX, and SSTV. Logs 
submitted for special endorsements must 
clearly indicate the band and mode used for 
all contacts. 

The Rules 

Elective Date: Only contacts made after 
000IZ on January I, 1987, will be eligible for 
the DXD Award, 

Bands: Contacts may be made on any ama¬ 
teur band except 10 MHz. No cross-band 
contacts are allow^ed. 

Modes: Any mode available to amateurs in 
your country may be used. Cross-mode con¬ 
tacts are allow^ed: The mode that you are 
using is w'hat counts for the DXD Award. 

Minimum report: There is no minimum 
signal report (you canT work ’em if you can’t 
hear ’em). 

Applications: QSL cards are not required 
for the DXD Award. Application must be 
made on an official DXD form, available 
from 73 Magazine—send an SASE to WGE 
Center, Peterborough NH 03458. Attn; 
DXDA. On the form, list your contacts in 
callsign order, indicating date, lime, frequen¬ 
cy or band, mode, and power. We may. on 


occasion, ask to see your log, so no funny 
business. 

Fees: The fee for the basic award, due upon 
application, is U.S.S6. IRCs are not accept¬ 
ed. Each additional endorsement is U.S.$2. 
Note: Endorsements requested on your first 
application are free. 

Country Criteria: Countries on the DXD 
Award list are taken from the awards 
programs of lARU member nations. If you 
come across a country not on the list that 
you feel should be included, send a copy of 
award rules from an lARU member which 
lists that country as being valid for an award 
to 73 Magazine for evaluation. New coun¬ 
tries will be added as needed and announced 
in 73. 

Countries List: The DXD Award coun¬ 
tries list will be printed from time to time in 
75. A copy of the current list (just under 400 
countries, but still climbing) and an official 
application form are available from 73 Mag¬ 
azine, WGE Center, Peterborough NH 
03458, Attn: DXDA. 

Ready, Set... 

Who will be the holder of DXDA #1? Who 
w'ill be the first to hit the 300 country mark? 
Everyone has an equal shot at it, starting 
January Isi. WeTl publish a list of DXD 
Award holders every' 
month so that you 
can see how you are 
doing. 

Excuse me. I see 
that it’s OOOIZ... 
CQ DX, CQ DX, 
CQ DX. . 


To receive a copy of the current DX Dynasty Award countries list and 
an official application form, send an SASE to 73 Magazine, WGE 
Center, Peterborough NH 03458, Attn: DXDA. 73's DX Map of the World 
is available for $5 ppd. 
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EATHERSAT 

Number 28 ymir Feedbedk card 


On Raiph E.. Taggart WB8DOT 

602 S. Jefferson 

Mason M! 48854 

EQUIPMENT EVALUATION 

This month I want to take a look 
at three items of commercial 
equipment and hit a few news 
items. Before I look in detail at the 
equipment, a few words are in or> 
der about the mini-reviews you will 
see from time to time in this 
column. 

Whenever possible, evalua¬ 
tions of equipment and software 
will be based on actual use, but 
they must also be unbiased. It is 
quite possible to negotiate all 
sorts of special prices on gear if 
you are going to review it in a 
column like this. Unfortunately, 
that is not the way to retain your 
objectivity since you feel obligat¬ 
ed to the supplier in direct propor¬ 
tion to whatever discount or spe¬ 
cial consideration you were able 
to obtain. 

Whenever you see items cov¬ 
ered in this column, they will have 
been obtained in one of two ways. 
The first is by direct purchase, just 
like any other consumer. I will ob¬ 
viously shop for the best discount, 
but it will always be a "public” 
discount that anyone else could 
obtain by shopping at the same 
source. 

The second approach is a di¬ 
rect loan of the gear for a period 
of a few weeks. In most cas¬ 
es, such equipment is returned 
when the evaluation is complete. 
If I can’t live without it, I will pur¬ 
chase the gear at the standard 
rate and let you folks know. All 
this may seem a bit elaborate, 
but you have a right to know the 
conditions that might impact an 
evaluation. 

GaAsFET Preamp 

In my review of receiver options 
(November, 1986), I noted the ver¬ 
satility of some of the new wide 
frequency range scanners. The 
primary difficulty with such receiv¬ 
ers is that they are almost impos¬ 
sible to modify internally, leaving 
you to use the wide bandwidth po¬ 
sition (typically 100 kHz or more) 
for FM satellite reception. 

In order to use such receivers 
effectively with omnidirectional 
polar-orbit antennas, some really 
low noise preamplification is re¬ 
quired. GaAsFETs, with noise 


figures below 1 dB, are obvious 
candidates. Most two-meter 
GaAsFET amplifiers are quite ex¬ 
pensive, so I was pleasantly sur¬ 
prised to note the Hamtronics ad 
(65-D Moul Road, Hilton NY 
14468; 716-392-9430) In 73 which 
featured several two-meter units 
in the $35 to $80 range. I placed a 
phone COD order for one of their 
LNG-144 units ($49) and it arrived 
in just a few days. 

This particular unit is mounted 
in a small plated metal case and 
has a claimed tuning range of 
137-150 MHz, a noise figure of 
0.7 dB, and about 18 dB of gain. 
The units come tuned for two me¬ 
ters (special tuning was not avail¬ 
able), and the documentation 
notes that the amplifier is suitable 
for mast mounting and is easy to 
retune for other frequencies in the 
operating range. The amplifier is 
designed to operate from 12-14 V 
dc and features internal zener 
regulation that should make the 
power-supply regulation relatively 
uncritical. 

First the nit-picking and then on 
to the good stuff! The unit is not 
easy to retune with equipment 
that most folks will have available. 


I have some excellent weak-sig¬ 
nal sources, yet I was unable to 
find a real signal peak when the 
unit was retuned to 137.5 MHz. 
There are combinations of input 
and output tuning where the unit 
will oscillate (very obvious), but 
they are easily avoided. I suspect 
that the amplifier is quite broad- 
banded, and would suggest that 
you use it as set at the factory, at 
least initially. 

Second, the unit is not suitable 
for mast mounting as it arrives 
from the factory. The little metal 
case is open at the bottom and will 
require a sealing plate when tun¬ 
ing is complete. I don’t know how 
the plating will stand up to the 
weather, but the BNC connec¬ 
tions and the dc tap will require 
weather sealing if they are directly 
exposed to the weather. A venti¬ 
lated enclosure to keep the worst 
of the weather off the unit is proba¬ 
bly a good idea. 

Now the promised good stuff! 
The unit does deliver good gain, 
with a major reduction in the noise 
floor compared to the quiet JFET 
circuit I have been using. With the 
LNG amplifier in the line, the per¬ 
formance of my wideband scan¬ 
ner is now almost equal to the 
matched bandwidth receiver with 
the JFET amplifier in polar-orbit 
service; that is quite acceptable 
given the frequency agility of the 
scanner. With the LNG ahead of 


the matched bandwidth receiver, 
signals pop up to full quieting as 
soon as the spacecraft clears the 
horizon when I am using my om¬ 
nidirectional Zapper antenna from 
the WSH. 

A preamp like the LNG unit will 
not solve the problem of WEFAX 
reception u^ng a wideband scan- 
ner. Most WEFAX downcon- 
verters employ a low-noise i-f 
preamp in the converter, and it 
is this device that sets the VHF 
noise figure. Those with a yen to 
experiment may want to look at 
hooking the LNG or similar am¬ 
plifier directly to the output of 
the converter mixer—that may be 
enough of an improvement to 
let the system work at a wider 
bandwidth. 

One factor that I am happily 
not in a position to evaluate is 
the effect of rf pollution on the 
performance of the LNG/wide- 
bandwidth-receiver combina¬ 
tion, since I am located in a ru¬ 
ral area. Wide frequency range 
scanners are subject to intermod 
and spurs, and it may be neces¬ 
sary at some locations to look at a 
helical resonator filter (Hamtron¬ 
ics has inexpensive units in their 
catalog). 

if the scanner is the big con¬ 
tributor, installing such a filter 
between the amplifier and the 
scanner should help without 
noticeably degrading system 
performance. If the amplifier is 
contributing, which should be 
less common since GaAsFETs 
are hard to crunch, the filter will 
have to go up front and that will 
degrade the noise figure by the 
value of the filter insertion loss. 
Such a decrease is strictly rela¬ 
tive, however, since you would 
probably face the same problem 
with any amplifier if your local rf 
density is enough to bother the 
GaAsFET! 

The LNG-144 is certainly a 
good buy at the price, and there 
are several other models of similar 
performance that might be of in¬ 
terest. Hamtronics’ LNW series 
(available in a 120'-150-MHz ver¬ 
sion) is a small, unpackaged amp 
available as a kit for $19 or wired 
for $34. This unit is quite small 
and might be a good candidate 
for retrofitting into an existing 
WEFAX converter. 

Scan Converter Hard Copy 

Scan converters are unequaled 
in their operating versatility but 
have one major drawback— 
what do you do if you need a 
copy of a particularly interest¬ 
ing picture? Up to this point, the 



Photo A. GOES Central relay of a NE quadrant from the European 
METEOSATspacecraft in IR. The original image was displayed on the 
WSH scan converter and printed on the P-50U video printer. The Red 
Sea is visible in the lower left and the eastern end of the Mediterranean 
is just visible. Some readers have commented that they have trouble 
interpreting the features of the METEOSAT images carried on the 
GOES schedule. This is due to several factors including relatively lower 
contrast of METEOSAT IR imagery (the only ones we get!), the smaller 
geographic area covered by each quad, and the fact that the pictures 
are transmitted upside down! 
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hard-copy alternatives were limit¬ 
ed to programming your system 
to print the image on a dot-matrix 
printer or photographing the 
display. 

With all due respect to hard¬ 
working programmers (see next 
review), there is a limit to what can 
be accomplished using a dot-ma¬ 
trix printer and photographs. 
While they are of excellent quality, 
they also take time to obtain. One 
answer is the growing range of 
video printers that are becoming 
available to service the rapid 
growth in video-related fields. 

All video printers are essentially 
special-purpose FAX machines. 
They contain a solid-state memo¬ 
ry and grab and store a single 
frame of video from a camera, 
VCR, computer terminal, or, in 
our case, a scan converter. Once 
stored, the image is controlled by 
a built-in microprocessor and 
printed using, in most cases, ther¬ 
mal paper that is fed from a roll. 

Mitsubishi Electric (800 Bier- 
mann Court, Mt. Prospect IL 
60056-2173) has a growing line of 
video printers with a variety of ca¬ 
pabilities as I discovered in a 
pleasant meeting with William Du¬ 
laney, Jr., their OEM/Industrial 
Video regional sales manager for 
my part of the world. Bill was kind 
enough to leave one of the P-50U 
printers for my evaluation, plus 
some literature on more advanced 
models. 

The P-50U printer has been 
around for a few years now, and 
you may have seen one at the 
Robot booth in Dayton two years 
ago where it was constantly gen¬ 
erating prints from their 450C and 
1200C scan converters. The P- 
50U is a fairly compact box about 
8.5 inches wide, 4.5 inches high, 
and a shade over 14 inches deep. 
Prints feed out of a slot In the front 
of the machine and operating con¬ 
trols are minimal. The resulting 
prints are about 4 Inches wide and 
3.25 inches high. The printer re¬ 
produces 16 grayscale shades 
and has a horizontal resolution of 
280 picture elements per line and 
a vertical resolution of 234 lines. A 
single roll of the white thermal pa¬ 
per will print approximately 220 
pictures at a cost of a few cents 
per print. List price for the P-50U 
is about $400. 

Operationally, the P-50U is ex¬ 
tremely easy to use. Interconnec¬ 
tion to existing systems is quite 
simple. You run a video cable 
from your scan converter to the 
video input jack with another ca¬ 
ble from the video output jack to 
the input of your monitor. 


Three small front-panel push¬ 
buttons control contrast (light, 
normal, and dark). There are two 
large front-panel pushbuttons for 
PRINT and COPY. If you have a pic¬ 
ture you would like to save, you 
simply hit print and the image 
feeds out the front slot. The litera¬ 
ture says this takes 15 seconds. I 
timed it at 20, but the bottom line is 
that it doesn't take longl The copy 


switch is used to make additional 
prints of the image in the P-50U 
memory even if the Image on the 
display has changed. 

Two additional controls on the 
front panel add to the unit's ver¬ 
satility: ap-FEED switch, which sim¬ 
ply feeds the paper, and a print 
switch (smaller than the main 
PRINT switch), which can be set for 
a positive (normal) or negative 
printout. There is also a scan 
switch with a normal and a reverse 
position that can be used to invert 
images. 

The P-50U did deliver as prom¬ 
ised, yielding prints from the out¬ 
put of the WSH scan converter 
without any fuss or bother. Two 
samples of typical prints, one of a 
METEOSAT frame and another of 
a GOES E SE quad (IR), are repro¬ 
duced in Photos A and B. 

Close examination of a number 
of prints, however, did indicate 


that the tonal resolution, as 
viewed on the monitor, was great¬ 
er than that produced by the print¬ 
er. The reason quickly became 
clear when the scan converter 
was used to generate a grayscale 
from which a print was obtained. 
The original grayscale had eight 
steps and was repeated twice for 
each line (two grayscale cycles 
per line). 


Each step, from black on the 
left through white on the right, 
was clearly differentiated on the 
monitor but not on the printout 
(even after all levels into the 
P-50U had been optimized for 
best reproduction). Clipping or 
compression is evident at both 
ends of the grayscale. Step 1 
(black) and step 2 appear as a 
single broad stripe. Similarly, step 
8 (white) and the preceding step 
(7) are not resolved, but appear as 
a broad white stripe. The P-50U’s 
sampling or best reproduction 
(I don’t know which) is clearly 
centered around the middle of 
the dynamic range, missing fine 
gradations at the black and white 
ends. 

The problem is a bit more seri¬ 
ous than might at first be as¬ 
sumed, since the scan converter 
generates a total of 16 grayscale 
steps, with additional values inter¬ 


mediate between each of these 
values. In reality, at least four and 
possibly five of the total of 16 
are missing in the P-50U repro¬ 
duction! 

The only remedy for this difficul¬ 
ty is to reduce the dynamic range 
of the video output to match the 
capabilities of the printer, but this 
results in a rather washed-out 
image compared with the crisp 
tones of the original. One of the 
big challenges in designing a 
scan converter like the WSH unit 
is to obtain good dynamic range 
on the output video while still 
maintaining solid sync. Having 
achieved that, it hardly makes 
sense to throw it away just to 
keep the printer happy! While the 
prints lack the crispness and dy¬ 
namic range of a good pho¬ 
tograph-—one that you print your¬ 
self to optimize contrast—they are 
certainly useful and much easier 
to obtain. 

An improvement in image quali¬ 
ty was obtained with a slightly 
roundabout approach. My operat¬ 
ing software for the WSH scan 
converter contains a complement 
function, which permits you to 
display a negative version of the 
Image in memory. When the 
negative printing function of the 
P-50U was used on such a nega¬ 
tive display image, the result was 
a normal positive print but one 
with noticeably better grayscale 
rendition! 

Since the printer was a loaner, I 
did not open it up to see if the 
sampling range or printer output 
was adjustable. It is possible that 
you could tweak the system for a 
closer match to your scan convert¬ 
er output. 

One extremely curious anom¬ 
aly did pop up for which I was un¬ 
able to provide an explanation. I 
hooked the P-50U up to the out¬ 
put of a Wrasse 665 scan con¬ 
verter to make some one-on-one 
comparison prints against the 
WSH scan converter, and I was 
astonished to find that the print¬ 
er would not lock on the signal, 
yielding a print that looked like a 
TV picture with a slightly malad¬ 
justed horizontal-hold control. 
Nothing I was able to do would 
lock the picture, despite the fact 
that it would lock up on any of the 
station monitors. 

The curious fact is that this in¬ 
ability to lock was a worry I had 
had with regard to the WSH scan 
converter. That unit uses a slightly 
off-standard horizontal and verti¬ 
cal sync rate to simplify the FAX 
and TV timing circuits. It can easi¬ 
ly be locked up on any monitor, 



Photo B, GOES Central transmission of a SE IR quad from GOES E 
showing much of South America. Display and printing match the prevh 
ous example. The image was obtained in the early evening, and ground 
heating in coastal Chile and Argentina is evident from the darker tones 
of these land areas. 
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“There is a limit to what can be 
accompiished using a dot-matrix 
printer and photographs." 



but it will always require slight 
readjustment of the vertical* and 
horizontal'hold controls unless 
the monitor or TV set uses a PLL 
sync-recovery circuit. The P-50U 
employs such a circuit because 
it does not have any sync-lock 
controls. 

As the prints indicate, it had 
no trouble locking to the WSH 
scan converter output but would 
not lock to the FX-665 output, 
even though the Wrasse unit ap¬ 
pears to be closer to broadcast 
standard, based on the settings 
of the monitor hold controls. I 
suspected that the P-50U might 
be out of adjustment, but a few 
prints were run from broadcast 
and videotaped signals with no 
problems. 

Be aware that you may have a 
problem printing from the output 
of a FX-665, but I don’t know why. 
I want to emphasize again that I 
have never had a problem locking 
the output of my 665 to any moni¬ 
tor I have used, so you shouldn’t 
expect any problems with basic 
display. 

The second generation of Mit¬ 
subishi printers looks quite excit¬ 
ing. The P-60U looks a lot like the 
P-50U and has many of the same 
features, but with expanded per¬ 
formance specs. The P-60U will 
produce images with up to 64 
grayscale steps with a resolution 
of 640 ptxels/line and 512 iinesi In 
addition, it will handle NTSC, 
PAL, and SECAM video and RGB 
TTL, and it has a parallel port for 
computer graphics and titling! 
The P-70U has all of the features 
of the 60 but produces an 8-1/2" x 
11" printout! The expanded dy¬ 
namic range of these second-gen¬ 
eration printers may result in a 
better match to most scan con¬ 
verters, but even if this is not the 
case, they sure beat fiddling with 
a camera for routine hard copy. 

Une-Printer FAX 

In reviewing various approach¬ 
es to FAX image display in an ear¬ 
lier column, I neglected one av¬ 
enue that seems to hold the 
interest of many~the use of a line 
printer to produce a picture. Most 
of the time this has been handled 
by a computer that formats the im¬ 
age for printing, but now a dedi¬ 
cated unit is available to perform 
this function. The unit is the Info- 
Tech M-800 FAX Converter, 
which is designed to take FAX in¬ 
put and output the image to a dot¬ 
matrix printer. This unit has its 
own microprocessor, so you do 
not need an accessory computer 
to run it. 


Date 01 March 1987 


Spacecraft NOAA-9 NOAA-10 

Orbit Numter 11406 2337 

Eq. Crossing Time (UTC) 0001,9 0016.02 

Longitude Asc. Node (Deg. W.) 135.15 70.96 

Nodal Period (Min.) 102.0851 101.2766 

Frequency (MHz) 137.62 137.50 


These orbital parameters are projected two months in ad¬ 
vance due to deadline considerations. Accumulated errors due 
to uncompensated orbital decay and other anomalies result in 
expectation of errors up to two minutes and possibly as many 
degrees in terms of the crossing data and possible small 
changes in the indicated period. Users requiring precision track¬ 
ing data should rely on more current sources. 


Table 1. TIROS/NOAA orbital predict data. 


The M-800 was brought to my 
attention by Fred Osterman of 
Universal Shortwave Radio (1280 
Aida Drive, Reynoldsburg OH 
43068; 614-866-4267). one of 
the major marketing outlets for 
the M-800. The M-800 will han¬ 
dle both AM FAX (weather satel¬ 
lite format) or FM (1,500-Hz black 
to 2,300-Hz white), which is al¬ 
most universally used for short¬ 
wave FAX broadcasts. The unit 
will accept 60-, 90-, 120-, and 240- 
Ipm FAX signals, with selection of 
several indices of cooperation. It 
is powered from a 12-V wall- 
mount transtormer/supply and 
features easy hookup between 
the receiver and printer. DIP 
switches inside the M-800 are set 
to match the printer you will be 
using. The instruction manual 
concentrates on use with the Ep¬ 
son FX-85 and LQ-800 printers, 
although supplementary informa¬ 
tion is provided on other compat¬ 
ible printers as noted by M-800 
owners. 

The printer turns out to be 
one of the most critical factors 
with regard to the performance 
of the M-800. The unit has limit¬ 
ed video buffer capacity and must 
operate very close to real time. If 
it is to be able to keep up with 
the FAX signals, it must print as 


many lines as possible with each 
pass of the print head, which is 
where the real performance break 
occurs. 

Relatively Inexpensive print¬ 
ers (such as the FX-85) have eight 
or nine wire print heads, limiting 
them to fewer lines per printing 
pass in comparison with high-end 
dot-matrix printers (such as the 
LQ-800), which have 24 pin 
heads. Everything else being 
equal, the LQ-800 can handle a 
faster format than the FX-85 sim¬ 
ply because it prints more lines on 
each printing pass. 

The type of video is also a fac¬ 
tor. The M-800 can be switched 
to handle line (black or white) 
or grayscale video. Grayscale 
video requires more manipula¬ 
tion during each pass so that 
a given printer can handle a fast¬ 
er format with line video than 
it can in the grayscale mode. 
These two factors interrelate in 
the following way with regard 
to the 120- and 240-lpm formats 
of greatest interest to satellite 
types: 

120 Lpm 240Ljf>m 
LQ<800 Grayscale/line Line only 
FX-85 Line only — 

The LQ-800 could handle side- 
by-side NOAA or standard METE- 



Photo C. The Info-Tech M-800 FAX converter and an Epson FX-65 
printer. Photograph courtesy of Universal Shortwave Radio. 


OR display in the grayscale mode 
at 120 Ipm and would also be suit¬ 
able for WEFAX charts at 240 Ipm. 
The FX-85 is not useful for satel¬ 
lite work since the best it can ac¬ 
complish is side-by-side chart 
display at 120 Ipm from WEFAX 
chart transmissions, and this re¬ 
sults in considerable reduction in 
resolution and problems with as¬ 
pect ratio. 

These constraints are not very 
significant for HF work since 
charts are transmitted at 120 Ipm, 
while wirephotos, where gray¬ 
scale reproduction is desirable, 
are usually transmitted at 60 or 90 
Ipm. Thus the M-800 linked to an 
FX-85 will handle virtually all use¬ 
ful HF products. For satellite work, 
you would need a printer with the 
capabilities of the LQ-800 for 
NOAA. METEOR, and WEFAX 
charts, and even that printer could 
not handle WEFAX products in 
the grayscale mode. 

The M-800 does a very fine job 
on line charts, and resolution is 
equivalent and contrast superior 
to the typical FAX recorder. The 
grayscale output is quite reason¬ 
able when viewed from a modest 
distance. The M-800 unit I re¬ 
ceived worked straight out of the 
box when connected to an RX-80 
printer using a standard printer 
cable. 

Copy was excellent with 120- 
Ipm HF chart transmissions, and 
all the phasing and auto-start 
functions worked perfectly. The 
charts were of very high quality, 
and I would suspect that with 
the better printer, full resolution 
charts via WEFAX would be a 
snap. I did check out the start 
and phasing functions on WEFAX 
and they worked perfectly, al¬ 
though the printer was not suit¬ 
able for delivering full resolution 
at that speed. 

If you have an interest in HF 
FAX, you should definitely look at 
the M'800 as an alternative to an 
expensive FAX machine. For 
satellite work, you must have the 
high-quality printer if you expect 
to get usable copy. 

The only real drawback to the 
M-800 is the printer noise. It is ac¬ 
ceptable for occasional use, but if 
the printing schedule were heavy, 
I would want the printer in another 
room! 1 should note that line print¬ 
ing is quite a bit quieter than 
grayscale. 

Operating expenses for the sys¬ 
tem are quite reasonable, consist¬ 
ing primarily of standard printer 
paper and a ribbon re-inker (a ne¬ 
cessity if you will be doing a lot of 
printing, particularly in the gray- 
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scale mode). The M-800 would 
certainly be the system of choice 
for printing an occasional 120-lpm 
chart from HF and, with the better 
printer, could serve the same role 
for WEFAX charts. 

News 

The first item concerns the de¬ 
activation of NOAA-6 now that 
NOAA-10 is operational. This is 
no news to most of you but may 
persuade the occasional listen¬ 
er to stop looking for this particu¬ 
lar bird. 

Soviet METEOR/COSMOS 
watchers should concentrate on 
137.30, 137.40, and 137.85. I am 
still looking for a reliable news 
feed to keep up-to-date on Soviet 
weather satellites, so hang in 
there. 

The final item this month con¬ 
cerns variations in GOES C signal 
levels. The problem is that this 
spacecraft is now running short of 
fuel, resulting in accumulating 
plane errors in the orbit and a 
slight slippage in strict geostation¬ 
ary geometry. 

The spacecraft now appears 
to move in a figure-eight pattern 
in the sky on a 24-hour basis. 
Depending on your antenna 
pattern, the spacecraft may be 


moving out of your main lobe 
at specific times of the day. The 
bigger the antenna, the great¬ 
er the problem due to the nar¬ 
rower pattern of the bigger dish¬ 
es. Small dishes, despite the 
broader main lobe, are not im¬ 
mune since they have lower gain 
and hence a smaller system gain 
margin. 

Since the spacecraft end of 
the problem will be with us and 
probably will get worse, until 
Central is ultimately replaced, 
we have only two alternatives. 
The simple approach is to de¬ 
cide what time of day we want 
optimum reception and simply 
readjust the antenna for solid 
reception at that time. The sec¬ 
ond and most complex alternative 
is to install motorized adjustment 
for both elevation and azimuth (a 
relatively small range of adjust¬ 
ment will do) and then repeak the 
antenna when the signal starts to 
fall off- 

Note 

References to WSH refer to the 
third edition of the Weather Sateir 
life Handbook, available directly 
from yours truly for $12.50 plus 
$1 postage in the U.S. and $2 
elsewhere. ■ 


EDITOR 

OF TEUR RADIO 

If you're looking for “Greener" pastures, 73 Amateur 
Radio is looking for an experienced editor who has a 
strong background in amateur radio. 

The qualified applicant must have an enlightened 
mind filled with creative ideas and be able to shape the 
editorial focus of the magazine. Up-to-date knowledge 
of ham technology is an absolute necessity. 

If you understand the marketplace and can report on 
it without editorial bias; if you write clearly and concise¬ 
ly, sharing our absolute reverence for deadlines, this 
could be the opportunity you’re looking for. 

73 is located 90 minutes from Boston in the beautiful 
Monadnock region of southern New Hampshire and 
offers a competitive salary and an excellent benefits 
package. 

Send your resume to: 

Stu Norwood, Associate Publisher 
73 Amateur Radio, WGE Center 
Peterborough, NH 03458. 


KENWOOD 

TH21AT, 31AT, 41AT 
a FAST CHARGER _ 





H • • SPECIAL 
■ ^ SALE! 

Save $15.00 when ordering $49 • 9$ 

charger with accessories kit. ^ ^ 

+ $3.00 shi|H>ing and handling 
^ ***** 

Features: 

• Charges in 15 minutes • 12v-14vdc input 

• Automatic Voltage cut-off • No memory 

• Battery doesn’t heat-up • Proven in daily use 

• Modification to charge PB21H 
on request at no extra charge 

Optional AC adapter with DC and mobile cords 
available $9.95 

Call and talk with 
PaulWB4WIGor 

V^n2irS6*t\lt6 Dr. “S”,WA4DRV 
P.O. Box 17015, Plantation, FL 33318 
1 305-476-8580 ✓•46 i 


OSCAR IVIODE-J FILTERS 

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER 


2M Txh 


MMf 

200-7 


PSf 

70 cm 

70 cm 

432 

PreAmp "' 

Rx 


MMf200-7 $49.95 PSf432 $89.95 

(usually sufficient) (for extra protection) 

I.L @ 145 0.5dB I.L @ 435 0.1 dB 

Loss @ 435 40dBmin Loss @ 145 70dBtyp 

Send 66 c (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA 


PSf432 

(for extra protection) 
I.L @ 435 
Loss @145 


$89.95 




SPECTRUM INTERNATIONAL INC. 


(617) 263-2145 


P.O. Box 1084S, Concord, MA 01742, USA 


... at last ... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! ] 

$184.50 S-F RADIO DESK 

d Deluxe-Ready to Assemble 


^Radio equipment ' 
not included 


Also Available .. ^1 

iJ^loor space; 51" Wtde by 30” Deep 

% $199.50 


Designed with angled rear sheif for your 
viewing comfort and ease of operation. 
FINISHES: Walnut or Teak Stain. ^ 
Floor Space: 39” Wide by 30” Deep 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

F.0.8, Culver City. (In Calif. Add 6% Sales Tax.) 
_DEALER INQUIRIES INVITED_ 

S*r AmcUetff Rc^io/efvKe/ 
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Qpecial events 


PLAINWELLMI 

MAR1 

The 1st annual State Technical Insti¬ 
tute Hamfest will be held on March 1, 
from 8 a.m. to 4 p.m., at the school 
grounds at 33 Alber Drive, Plainwell, 
Michigan (located 15 miles northeast 
of Plainwell on Pine Lake). Admission 
is $2. Single tables $3. VEC examina¬ 
tions given. Talk-in on 146.46. For in¬ 
formation and table reservations, write 
to Robert Mousseau KASVVM, State 
Technical Institute, 33 Alber Drive, 
Plainwell Ml 49080, or call the school at 
(616)-664-4461. 

WINCHESTER IN 
MAR1 

The Randolph ARA will sponsor the 
Randolph Amateur Radio Hamfest on 
March 1, from 8 a.m. to 3 p.m., at the 
Winchester National Guard Armory. 
Admission is $3 in advance, $4 at the 
door. Children 12 and under free with 
adult. 3' X 8' table space $5 (tables 
limited); space only, $3. Electronics 
and amateur radio exams. Talk-in on 
.90/.30 and 224.90/223.30. For more 
information, contact RARA, do Ked- 
rick Robbins W9QUH, Rte. 1, Box 389, 
Parker City IN 47368; {317)-468-6568, 
or Jake Life W9VJX, 407 High Street, 
Winchester IN 47394; (3l7)-584-9361. 

CHICOPEE MA 
MARI 

The annual MTARA flea market will 
be held on March 1, from 10 a.m. until 3 
p.m., at the K of C Elder Council 69 
Hall, Granby Road, Chicopee, Massa¬ 
chusetts. General admission is $2, 
spouse and kids free. Tables are $10 at 
the door. $8 in advance. Tailgating, $5. 
Walk-in amateur license exams given 
at 10:30 a.m. Talk-in on 146.34/146.94 
and .52. For more information, write to 
MTARA, Box 3494, Springfield MA 
01101, or call Bob WB1EQS at (413)- 
532-4891 (days) or Mickey NICDR at 
(413)-562-1027 (evenings). 

NEWBURGH NY 
MAR1 

The Mt. Beacon ARC will hold its first 


annual Winter Hamfest on March 1. 
from 8 a.m. to 3 p.m., at the State Ar¬ 
mory in Newburgh, New York. The ar¬ 
mory is off the intersection of Inter¬ 
states 84 and 87. General admission 
$3. Space for your table $4. Table pro¬ 
vided for $5 with advance reservation. 
Talk-in on 146.37/.97 and 146.52. For 
reservations and information, contact 
Stan Disbrow WA2KQY, c/o Mt. Bea¬ 
con ARC, PO Box 841, Wappingers 
Falls NY 12590; (914)-876-1659. 

MORRISTOWN TN 
MAR 7 

The Lakeway ARC will sponsor its 
annual Swapfest on March 7 at the Tal¬ 
ly Ward Recreation Center in Morris¬ 
town, Tennessee. Vendor setup at 7 
a.m. FCC VE exams will be given. Talk- 
in on .63/.03. For more information, 
contact Dennis Uvesay KB4LSX, 3214 
Horner Drive, Morristown TN 37814. 
Please send an SASE. 

FORT MYERS FL 
MAR 7 

The City of Palms annual hamfest 
will be held at the Moose Hall on Park- 
meadow Drive on March 7 from 9 a.m. 
to 4 p.m. Talk-in on .28/.88. For more 
information, contact Harry Arnold 
K9ALX, 5414 Brandy Circle, S.W., Fort 
Myers FL33907; (8l3)-482-3113. 

MILWAUKEE Wl 
MAR 7 

The Milwaukee School of Engineer¬ 
ing ARC W9HHX will hold its annual 
hamfest on March 7, from 8 a.m. to 2 
p.m., at 1121 N. Milwaukee Street, 
downtown Milwaukee, Wisconsin. 
Tickets are $2 and 4-foot tables are $3. 
Talk-in on 146.19/146.79 and 146.52. 
For information, tickets, or tables, send 
SASE to W9HHXFEST, PO Box 644, 
Room C-6. Milwaukee Wl 53201-0644. 

CAVE CITY KY 
MAR 7 

The annual Glasgow Swapfest will 
be held on March 7 at the Cave City 
Convention Center, in Cave City, Ken¬ 


tucky. The swapfest will start at 8 a.m. 
Central time and will continue until ev¬ 
eryone goes home. Admission is $3 
per person. Extra tables are available 
at $3 each. FCC VE tests will begin at 
10 a.m.—walk-ins only. Talk-in on 
146.34/.94 and 144.59/145.19. For ad¬ 
ditional Information, write to N4HCO, 
Rte. 9. Box 112B, Glasgow KY42141. 

VALHALLA NY 
MAR 8 

WECAFEST ’87, the Western Emer¬ 
gency Communications Association’s 
third annual hamfest and electronics 
fair, will be held on March 8, from 9 
a.m. to 3 p.m., at Westchester Com¬ 
munity College in Valhalla, New York. 
Admission is $3 for adults, with 
young people under 16 admitted free. 
FCC license exams given. Talk-in on 
147.66/.06, 146.52, 222.80/224.40, 
and 442.475/447.475. Dealer Inqui¬ 
ries should be addressed to WECA¬ 
FEST '87, PO Box 348, Millwood NY 
10546- 

INDIANAPOLIS IN 
MAR 8 

The Morgan County Repeater Asso¬ 
ciation will sponsor the Indiana Ham¬ 
fest on March 8, beginning at 8 a.m., at 
the Indiana State Fairgrounds’ Pavil¬ 
ion Building in Indianapolis, Indiana. 
Admission is $5 at the door. 8-foot flea 
market tables (including space) $8 
each. No space will be sold without 
table. Advance reservations suggest¬ 
ed. Talk-in on 145.25. Portable reser¬ 
vations or information, send an SASE 
before February 25 to Aileen Scales 
KC9YA. 3142 Market Place, Blooming¬ 
ton IN 47401; (812)-339-4446. 

MADISON NJ 
MAR 13 

The Splitrock ARA will sponsor its 
second annual Evening Hamfest on 
March 13 at Drew University Center, 
Room 107, Rte. 24, Madison, New 
Jersey. Doors open at 7 p.m. Admis¬ 
sion for buyers, $2. Tables available in 
several sizes from $2 to $8 per table. 
Talk-in will be on 146.985 outside 
Madison area or on 146.58 in Madison 
area. For further information, write to 
SARA, PO Box 3. Whippany NJ 07981, 
or call Steve Halliburton WA2SOC at 
(201)-366-9642. 

ST. LOUIS MO 
MAR 13 

The Jefferson Barracks ARC will 
hold its 27th annual Amateur Radio 
Auction on March 13, beginning at 7:30 
p.m., at the Concordia Turners Hall, 
6432 Gravois, in south St. Louis City, 
Missouri. Talk-in on .52. 146.94, or 
145,21. 

RATTLESNAKE ROUNDUP 
MAR 13-15 

Nolan County ARC of Sweetwater, 
Texas, will operate a special-event sta¬ 
tion during the World’s Largest Rat¬ 
tlesnake Roundup on March 13-15, 
Operation will be on the 20- and 40-me¬ 
ter General phone bands from 1500- 


2400 UTC. For a certificate, send a 
large SASE and QSL to WR5B, Rte. 2, 
Box 121-A, Sweetwater TX 79556. 

FAIRBANKS ICE FESTIVAL 

MAR 13-22 

The operators in and around the lo¬ 
cal area of Fairbanks. Alaska, in coop¬ 
eration with the Arctic ARC and North 
Star Borough, will be running special- 
event stations for the Fairbanks Ice 
Festival (March 13-22) and the Yukon 
Quest Sled Dog Race, which starts at 
the end of February. Look for stations 
on 10-160, most modes. Special QSLs 
will be available via the station worked. 
Ad cards will go via the bureau unless 
an SASE or SAE and return postage 
are supplied. 

HUDSON NH 
MAR 14 

The Interstate Repeater Society of 
Derry, New Hampshire, will hold its an¬ 
nual flea market on March 14, from 8 
a.m. to 4 p.m., in Hudson NH at the 
Lions Club Hall, Lions Avenue. Admis¬ 
sion is $1 and tables are $8 each. Talk- 
in on 146.85. Call for table reservations 
at (603)-623-0628 or (603)-883-9441, or 
write to IRS, PO Box 693, Derry NH 
03038. 

MIDLAND TX 

MAR 14-15 

The Midland ARC will hold its annual 
St. Patrick’s Swapfest on March 14, 
from 10 a.m. to 5 p.m., and March 15, 
from 8 a.m. to 2:30 p.m., at the Midland 
County Exhibit Budding, located east 
of Midland on the north side of High¬ 
way 80. Pre-registration is $5, $6 at the 
door. Tables are $6 each. VE tests for 
all categories given. For further infor¬ 
mation and reservations, please write 
to Midland ARC. PO Box 4401, Mid¬ 
land TX 79704. 

PUTNAM CT 
MARIS 

The Eastern Connecticut Amateur 
Association will hold its 13th annual 
flea market on March 15 at the Elks 
Hall on Edmund Street, Putnam, 
Connecticut, just off Exit 96 of In¬ 
terstate 395. Admission is $2, tables 
$7 each. Talk-In on 147.225/.825 
and 146,52. For further information, 
contact either Don Amirault K1APE, 
66 Labonte Road, RR 1 Box 310, 
Thompson CT 06277; (203)-923-2727 
or Dick Spahl K1SYI, Lake Parkway, 
Webster MA 01570; (617)-943-4420 
after 7 p.m, 

STERLING IL 
MARIS 

The Sterling-Rock Falls ARS will 
hold its 27th annual hamfest at the 
Sterling High School Fieldhouse, 1608 
4th Avenue. Doors wdl open at 7:30 
a.m. Tickets $3 in advance, $4 at the 
door. Commercial tables and tables re¬ 
quiring electricity $5, others $3. Talk-in 
on 146.25/,85. For more Information, 
tables, or tickets, contact Sue Peters, 
PO Box 521. Sterling IL 61081; (815)- 
625-9262. 


EVERYTHING IN HE WIRE ANTENNAS: FROM DIPOLES TO SUPERLOOPS 


SEE WHAT WE*RE DOING WITH 
ANTENNAS &BALUNS! 



SEND SASE FOR FREE CA TALOG FROM MM W4 THU 
-150 (804) 484^0140 BOX 6159 PORTSMOUTH, VA 23703 

MONEY ORDER. VISA, MASTER CHARGE OR UPS. COD, PLEASE ALLOW FOR POSTAGE. 
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WEST HARTFORD CT 
MAR 15 

T?ie Insurance City Repeater Club 
will hold its annual Computer/Amateur 
Radio Flea Market on March 15, from 9 
a.m. to 2 p.rn.. at the American School 
for the Deaf in West Hartford, Connect¬ 
icut. Admission is $2, tables $10. Talk- 
in on 146.88 and 147.15. Contact 
Chuck Motes K1DFS, 22 Woodside 
Lane, Plainville CT 06062. 

CHICAGO SEMINARS 
MAR16-16 

The Chicago ARC will hold a contin¬ 
uous seminar entitled “Introduction to 
Amateur Radio** on March 15, from 12 
noon till 5 p.m., at the North Park Vil¬ 
lage, Community Room, 5801 N. Pu¬ 
laski Road. Chicago. Live operation of 
transmitting and receiving equipment 
will be demonstrated. ARRL film ‘The 
World of Amateur Radio" will be 
shown. The amateur radio “Novice 
Class” license seminar will be held on 
March 16 at 7:30 p.m. at the same ad¬ 
dress in the "J” building. For more 
information, call |3l2)-545-3622. 

MARSHALL Ml 
MAR 21 

The Southern Michigan ARS and the 
Marshall High School Photo Electron¬ 
ics Club will sponsor the 26th annual 
Michigan Crossroads Hamfest on 
March 21, from 8 a.m. to 3 p.m.. at 
Marshall High School. Directions: 1-69 
to 1-94, then east to Exit 110 {old U.S. 


27), then south and east to school. 
Tickets $2 in advance (SASE) or $3 at 
the dCKjr. Table reservations 50c per 
foot (minimum of four feet). Send 
SASE to SMARS, PO Box 934, Battle 
Creek Ml 49016, or call Wes Chaney 
N8BDM at (616)-979-3433. Talk-in on 
146.67, 146.52, or 223.94. Exams 
given at 9:30 a.m.; send Form 610, 
SASE, and $4.25 (payable to ARRL/ 
VEC) to License Exam, PO Box 2, 
Pleasant Lake Ml 49272. 

FORT WALTON BEACH FL 
MAR 21 >22 

The Playground ARC will sponsor its 
17th annual North Florida Ham/ 
Swapfest on March 21, from 8 a. m, to 4 
p.m., and March 22, from 8 a.m, to 3 
p.m., at the Shrine Fairgrounds on 
Lewis Turner Blvd. in north Fort Walton 
Beach. FCC exams Saturday only. 
Talk-in on 146.19/.79 and .52. For 
more information, write to PARC Ham/ 
Swapfest. PO Box 873, Fort Walton 
Beach FL 32549. 

TRENTON NJ 
MAR 22 

The Delaware Valley RA will sponsor 
HAMCOMP '87, its 15th annual flea 
market of amateur radio and computer 
equipment on March 22, from 8 a.m. to 
2 p.m,, at the New Jersey National 
Guard I12th Field Artillery Armory, Eg- 
gerts Crossing Road, Lawrence Town¬ 
ship, approximately two miles north of 
the 1-95, Rte. 206 interchange. Admis¬ 


sion is $3 in advance, $4 at the door. 
Indoor selling spaces are $10 (wall 
space) or S7; outdoor spaces are $6. 
No tables provided. Talk-in on 146.07/ 
.67. For more information and space 
reservations, write to HAMCOMP '87, 
c/o KB2ZY, Box 441B, R.D. #1, Stock- 
ton NJ 08559 (SASE please). 

MAUMEE OH 
MAR 22 

The Toledo Mobile Radio Associa¬ 
tion, Inc. will hold its 32nd annual Ham¬ 
fest and Computer Show on March 22, 
from 8 a.m. to 5 p.m., at the Lucas 
County Recreation Center, Key Street, 
Maumee. Ohio. Tickets cost $2.50 In 
advance or $3 at the door. Tables are 
available. For tickets and table infor¬ 
mation, please send an SASE to TM- 
RA, Inc,, Robert Hanna K8ADK, 2154 
Circular, Toledo OH 43614. 

JEFFERSON Wl 
MAR 22 

The Tri-County ARC (W9MQB) will 
hold its annual hamfest on March 22, 
from 8 a.m. to 3 p.m., at the Jefferson 
County Fairgrounds, Jefferson, Wis¬ 
consin. Tickets are $2.50 in advance, 
$3 at the door. Tables are $3 in ad¬ 
vance, $4 at the door. Amateur exams 
given by the Milwaukee Volunteer 
Core Group. Talk-In on 144.89/145.49 
or 146.52. For more information, tick¬ 
ets, or tables, send an SASE to Bob 
Barker K9RIJ, 724 Burdick, Milton Wl 
53563. 


MADISON OH 
MAR 22 

The 9th annual Lake County ARA 
Hamfest will be held on March 22, from 
8 a.m. to 4 p.m., at Madison High 
School, Bums Road at Middle Ridge 
Road, Madison, Ohio. Admission is $4 
at the gate, $3 in advance (send SASE 
before March 9). Tables: 6-foot, $5; 8- 
foot, $6.50. Exams given, walk-ins lim¬ 
ited (send Form 610, license, and 
check for $4.35 made out to ARRL/ 
VEC by March 15). Talk-in on 147.81/ 
.21. For further details, call (216)-953- 
9784 in Cleveland or write to Lake 
County Hamfest Committee, 7803 Sky- 
flnevlew Drive, Mentor OH 44060. 

CHERRY BLOSSOM FESTIVAL 
MAR 28 

The Macon ARC will operate 
W4BKM from 1500 UTC until 2100 
UTC on March 28 to commemorate the 
Cherry Blossom Festival. Operation 
will be phone 14.237 and CW 7.137. 
For a Cherry Blossom Certificate, send 
a large SASE to Macon ARC. PO Box 
4862, Macon GA 312064862. 

EGG HARBOR CITY NJ 
MAR 28 

Shore Points ARC invites everyone 
to Springiest '87 on March 28, from 9 
a.m. to 2 p.m., at the Atlantic County 
4-H Center, Rte. 50, Egg Harbor City, 
New Jersey (approximately 15 miles 
west of Atlantic City). Tailgating avail¬ 
able, weather permitting. Limited ac in 


POCKET SS2E0M 
1-500 MHZ 

FREQUENCY COUNTER 
BUILT, TESTED. AND 
READY-TO-GOI 

ONLY $49.95 Prepaid 


HAND HELD» 

1.!3O0 MHZ 

FREQUENCY COUNTER 
8NC INPUT CONNECTOR 

ONLY $79^5 Prepaid 





PICK UP THOSE WEAK 
SIGNALS! FULLY 
ENCLOSED PA-19E HAS 
.5-200 MHZ RANGE. 
POWER SUPPLY OPTION 
AT NO CHARGE WITH 
THIS PREAMPLIFIER. 


GIVE YOUR EARS A BREAK! 

(And the XYL’s too!) 

The AUTO-KALL. AK-lO. is a DTMF selective calling unit. It connects to the 
external speaker jack on your VHF/UHF FM transceiver, scanner, etc. Your 
speaker remains silent until someone sends your personal 3'digit Touch-Tone* 
code. That means you (and the XYLI) don't have to listen to ail !he chatter all the 
time. But il someone wants to reach you they can. Great lor families with two or 
more hams, activation of emergency nets, etc. 

FEATURES 



Auto-Kall ak-10 


f Comjrfetely assen^led am) ready to use. 

f Easy setting of yoir per^nal code in s«:onds with small rotary switch^ No 

jumpers to sdtte 

r Sj^ker re^ts automatically to ^l^t-sta?Ktty and l«iv^ red LED on to let 
you knew scroetme cal^ if you wm away from the rig, 

8-15 VDC. CMOS circuitry provides for low Client operation, 
r Built-in {^leaker. External speaker jack also provided, 
r Measures only UA x 3 x SW inches * Decodes all 16 digits. 

"Touch* TtKie is ira<Jemafk of AT4T 




pitssa.oo 


117 VAC tsower srsi aaao 
patch cixd inctixSed. 


Motron Electronics 

695 W. 21st Avenue 
Eugene, OR 97405 

503-687*2118 --12? 


ALL BAND TRAP 


SYNTHESIZED 

SIGNAL GENERATOR 


ONLY $24.95 Prepaid 

Without case ... S9.95 


PA-20E PRE AMP 
FULLY ENCLOSED 
WITH A OC-1000 MHZ 
RANGE AND POWER 
SUPPLY OPTION, 

ONLY $34.95 Prepaid 

without case... SI 9.95 

^106 I 

Specify lypo of radio when ordering pre-amplifiers 

DIGITREX ELECTRONICS 

division of NCI West Coast: 

10073 North Maryann Call Ray Lukas 

Northville, Ml 48167 805-497-2397 

Person^ stfTecSi* mam't’ prefers. )lMtssi«wCa6«l ty Vtss are 

PMO^ (313) S4iP?313 HOW> 



VERTICAL ANTENNAS! 


full wave - Afl BaneM Mitomatk Seiection wW* 

proven Hl-O Tra(H^ S Modek-ALL teJf supporting • Ground 
or root rtwunt HI STF^NGTH FIBERGLASS TUBING 
OVER -ALL. NO WOBBLY. LUMPY TRAPS - NO UN¬ 
SIGHTLY Clamps needed ‘ Ske I ad the way up > 
Traps Mdden Snide. You c«i use A St a t ft. sp. BacSyardl 
FOR APARTMENTS. MOBILE HOMES - CONDOS etc, 
where rrintfrunn space and neat appuu-esice is MAND¬ 
ATORY! bsUrtt “Drive in'‘groutki iruHntt rtnchidedl. Use w»h 
Of without radMa (In^ded) (Afl an<^e roof mount * Extra) 
COMPLETELY PRETUNED-NO ADJUSTMENTS NEED¬ 
ED EVERl NO TUNER NEEDED FOR MOST TRANS¬ 
CEIVERS) Use . RG 6 U feedOne, any length! 2000 Watt 
PEP, Input powdr. Shaped - PREPAID IN USA Assembles 
In to min. using only screwdriver. WEATHERPROOFl 

No.-AVTaO-10 - 5 Band- 25*6“ - $199.95 

No.- AVT40-10 - 4 Band-- $139,95 

No.- AVT20-10 - 3 Band- 1V4’*- $109.95 

N 0 .-AVT 8 O-IOW—eBand- 22’ . $279.95 

No * AVT40.10W- T Band- 15*9 -$199,95 

SEND FULL PRICE FOR PP DEL iN USA (Canada ra 
$10.00 extra for postage, derlcsJ, Customs )or order using 
VISA. MASTER CARO or AMER-EXP. Ph }-30a- 
. 23&*5333 9AM-6PM weekdays. We shut in 2-3 

^ days . As Amentias (kiaranteed for 1 year • 10 day 
'j money traM. Free Inf. 

-A WESTERN ELECTRONICS 

Dept K fti^ney N e. 6884 7 


MADE IN 
USA 



MODEL 

SG-100F 

$429*95 

dcihfwwJ 


• Covers 100 MHz to 199.999 MHz in 1 kHz steps with 
thumbwheei dial • Accuracy 1 part per 10 mil¬ 
lion at all frequencies • Internal FM adjust^le from 
0 to 100 kHz at a 1 kHz rate • External FM input ac¬ 
cepts tones or voice • Spurs and noise at least 60 dB 
below carrier • Output adjustable from 5*500 mV at 
50 Ohms • Operates on 12 Vdc @ ’/» Amp • Available 
for immediate delivery • $429.95 delivered • Add-on 
accessories available to extend freq range, add Infi¬ 
nite resolution, AM, and a precision 120 dB attenua¬ 
tor • Cali or write for details • Phone in your order as 
fast COO shipment. „ 


VANGUARD LABS 

196-23 Jamaica Ave., Holfis, NY 114^ 
Phone; 1718) 468-2720 Mon.-Ttnirs. 
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indoor space. Sellers $5 per space 
{bring own table); buyers. $3. Talk-in 
on 146.985 and .52. For more Informa¬ 
tion, write to SPARC, PO Box 142, Ab- 
secon NJ 08201. 

UPPER SADDLE RIVER NJ 
MAR 28 

The Chestnut Ridge RC will spon¬ 
sor its 10th annual ham radio flea 
market on March 28 at the Education 
Building, Saddle River Reformed 
Church, East Saddle River Road and 
Weiss Road, Upper Saddle River, New 
Jersey. $1 admission fee. $10 for the 
first table, $5 each additional table. 
Tailgating, $5. For more information, 
call Jack Meagher W2EHD at (201)- 
768-8360. 

LAWTON OK 
MAR 28 

The Lawton-Ft. Sill ARC will hold its 
40th annual old-fashioned one-day 
swapfest on March 28, from 8 a.m. to 6 
p.m., at the County Fairgrounds in 
Lawton, Oklahoma. Admission is $2 at 
the door. Tailgating $3, tables $5. No 
pre-registration. For more information, 
write to Don K5CKQ, 912 Bell Street, 
Lawton OK 73507. 

BALTIMORE MD 
MAR 28-29 

The Baltimore ARC, Inc., will present 
the 1987 Greater Baltimore Hamboree 
and Computerfest on March 28th and 
29th at the Maryland State Fairgrounds 
Exhibition Complex in Timonium, 
Maryland (east of 1-83 Exit 17, three 
miles north of 1-695, just north of Balti¬ 
more). The Hamboree and Computer- 
test will be open from 8 a.m. to 5 p.m. 
on Saturday and from 8 a.m. to 4 p.m. 
on Sunday. Admission is $4 for one day 
or $6 for both days, children under 12 
free. For additional information and 


display space reservations, contact 
GBH&C, PO Box 95, Timonium MD 
21093-0095: {301)-HAM-FEST. 

ELIZABETHTOWN KY 
MAR 28-29 

The Lincoln Trail ARC will hold 
a hamfest on March 28 and 29 at 
the Pritchard Community Center, 
Elizabethtown, Kentucky. Admission 
is $5 in advance, $6 at the door. Ta¬ 
bles (must be reserved): $10 for one 
day, $15 for both days. Flea market 
space: $5 for one day, $8 for both 
days, plus admission ticket. Talk-in on 
146.52 or 146.38/.98. For advance 
tickets and set-up reservations, con¬ 
tact Hubert Hensley WD4GDA, PO 
Box 342, Vine Grove KY 40175; (502)- 
877-2234. 

GRAYSLAKE IL 
MAR 29 

The Libertyvllle and Mundelein ARS 
will sponsor Lamarsfest 1987 on March 
29, from 8 a.m. to 2 p.m., at Lake Coun¬ 
ty Fairgrounds, Grayslake, Illinois. Di¬ 
rections: 1-294, Exit Rte. 120 West, 
right on Rte. 45; fairgrounds two blocks 
on the left. Admission is $2 in advance 
(deadline by mail is 3/20) or $3 at 
the door. Exams given. Talk-in on 
147.63/.03 or 146.52. For more infor¬ 
mation or reservations, contact La¬ 
mars, c/o Marc Abramson, PO Box 
751, Libertyville IL 60048; (312)-255- 
0642. 8-10 p.m. 

WALLA WALLA WA 
MAR 29 

The Walla Walla Valley ARC will hold 
its annual indoor Swap-Meet on March 
29, from 8 a.m. to 5 p.m., at the Oregon 
Community Building in Milton-Freewa- 
ter. Tables will be $5 and admission is 
free. Tatk-in on 147.88/.28. For more 
information, contact Bernie Frazier 


WA7CBX, 610 S. 1st Avenue, Walla 
Walla WA 99362; (509)-529-9879. 

AURORA CO 
MAR 29 

The annual ARA Swapfest will be 
held on March 29, from 8 a.m. to 3 
p.m., at the Colorado National Guard 
Armory, 55 S. Potomac, Aurora, Colo¬ 
rado. Talk-in on 147.75/. 15. For more 
information, call Line Haymaker at 
(303)-680-0349. 

WILLINGBORO NJ 
APRS 

The Wlllingboro Repeater Group will 
hold its annual hamfest on April 5, from 
8 a.m. to 2 p.m., at Holiday Lakes, Rte. 
130 and Creek Road, Willingboro, New 
Jersey. Admission is $3 at the door or 
$2.50 in advance, XYLs and children 
under 16 free. Table space: $5 per 8- 
foot table. Tailgaters must purchase an 
admission ticket, outdoor selling only. 
Talk-in on 146.925 or 146.52. For fur¬ 
ther information, write to Willingboro 
Area Repeater Group, PO Box 472, 
Willingboro NJ 08046, or call Jack 
K2KLM at (609)-877-5249 after 6 p.m. 

FRAMINGHAM MA 
APRS 

The Framingham ARA will hold its 
annual spring flea market and exams 
on April 5, beginning at 10 a.m., at the 
Framingham Civic League Bldg., 214 
Concord Street (Rte. 126), in down¬ 
town Framingham, Massachusetts. 
Admission is $2 and tables are $10 (in¬ 
cludes one free admission). Pre-regis¬ 
tration is required for tables and ex¬ 
ams. Talk-in on .75/. 15. To reserve 
tables, contact Jon Weiner K1VVC, 52 
Overlook Drive, Framingham MA 
01701; {617)-877-7166. To register for 
license exams, send completed Form 
610, copy of ham license, and check 


for $4.25 payable to ARRL/VEC to 
FARA, PO Box 3005, Framingham MA 
01701. Walk-in exams given on a 
space-available basis. 

MADISON Wl 
APRS 

The Madison Area Repeater Associ¬ 
ation, Inc., will hold its 15th annual 
Madison Swapfest on April 5, begin¬ 
ning at 8 a.m., at the Dane County Ex¬ 
position Center Forum Building in 
Madison, Wisconsin. Admission is 
$2.50 in advance and $3 at the door. 
Children 12 and under are admitted 
free. Tables are $5 each in advance 
and $6 at the door, plus admission. 
Reserve by March 31. Talk-in on 
146.16/.76. For admission tickets, 
table reservations, or information on 
commercial exhibit space, contact 
MARA, PO Box 3403. Madison Wl 
53704; (608)-274-5153. 

SUBMARINE SERVICE 
ANNIVERSARY 
APR11-12 

The Olympia RAC will celebrate 
the anniversary of the United States 
Submarine Service by operating sta¬ 
tion WA3BAT from the U.S.S. Becuna, 
a World War II submarine, and the 
U.S.S. Olympia, flagship of Admiral 
Dewey in 1898. Transmissions can 
be heard beginning 1300 UTC on April 
11 until 2000 UTC on April 12. CW 
frequencies will be 3.590, 7.050, 
14.050, 21.090, and 28.150. Phone 
frequencies will be 3.890, 7.240, 
21.360, and 28.600 (all frequencies 
within 10 kHz). Two-meter and Novice 
operation are also planned. For a cer¬ 
tificate and additional information, 
send business-sized SASE (U.S.) or 
one IRC (foreign) to Olympia Radio 
Amateur Club, PO Box 928, Philadel¬ 
phia PA 19105. 



7 MILLION TUBES 

Includes all current, ob- 
''solete, antique, hard-to-fmd 
receiving, transmitting, indus¬ 
trial. radio/TV types. LOWEST 
PRICES. Major brands in stock. 
Unity Electronics Dept. S ^^78 
P.O. Box 213, Elizabeth, N.J. 07206 



PORTAQUADS 

2-MTn&220MHz 
FOLDS INTO CASE CA.ADD 
SPECIFY BAND $73.95 6% TAX 

RADIO ENGINEERS 


3941 MT. BRUNDAGE AVE. 
SAN DIEGO CA. 92111 

(619)268-7988 


F0RTHEBEST1NUNEARAMPUFIERS.ANTENNATUNERS, 
TRANSCEIVERS, METERS EIC. REPLACEMBtT MRTS. FAC¬ 
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC. INTER¬ 
NATIONAL DEALER INQUIRIES INVITED. 


POBoxH 
E. Rockaway, U 
NY 11518, USA 
•0X4758244 
516/536-2620 




^262 


1-800-433-WIRE 


FOR ALL AMATEUR WIRE & CABLE 
Beiden & Equivalent 

(803) 895-4199 (So. Caro. & Ragehew) 


CERTIFIED COMMUNICATIONS 

ROUTE 2 - PITTMAN RD , LANDRUM. SC 29356 


MINI-MOBIL MOUNT BY 

P AU 

■ Cellular, VHP, UHF 
■Silver/Black ■Scratch Proof 

■ Waterproof ■LowProfile 

$21.95 plus $3.00 S&H 

P.O. Box 8041, Berkley, Ml 48072 


MASTER MORSE CODE IN 40% LESS TIME ! 

Method Eliminates the 10 - 13 WPM Plateau 

ADOPTED BY THE U.S MILITARY AS THE NEW TRAINING 
STANDARD 

IKSTHUCTION NOW OFEEHED ON AUDIO TAPES Or 
OUR NEW COMPUTER PROGRAM FOR THE COMMODORE 
64. Both methods teach the entire ALPHABET, 
NUMBERS, PUNCTUATION and SPECIAL CHARACTERS 
in 39 TRIALS at 20 WPM. 

Specify Audio Tapes (five cassettes), 
Floppy Disk or Computer cassette. 

$19.95 (IL. RES. include $1 sales tax) 

^77 TSO.P.O.BOXT, ASHLEY, IL 62808 


#CABLE TV 


Zenith. Jerrold. Sci-.AtL^nta. Oak — many others 
Avoid costly rentals ot converters — buy direct — 

Free illustrated catalogue — Oil for wholesale pricing 
APARE industries 1-313-670-6009 .^195 

35552 Grand River, Suite 255, Farmington, Ml 48Q24 y ' 



TUBES - 2000 TYPES 

DISCOUNT PRICES! 

Early, hard-to-find, and modern 
tubes. Also transformers, capaci¬ 
tors and parts for tube equipment. 
Send $2.00 for 20 page wholesale 
catalog. 


Antique Electronic Supply 

688 W. First St, • Tempe, A2 85281 

602/894-9503 -'261 


CB-TO-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11th year! 
16-page catalog. $2. 


CBC INTERNATIONAL, P.O. BOX 31500X 
_ PHOENIX, AZ 85046 
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IRCUITS _ 

Nufi^r 6 on y<Mir FeecttMCfc omi 

Do you have a technique, modification, or easy-to-dupticate circuit that 
your fellow readers might be interested in? If so, send us a concise 
description of it (no more than two double-spaced pages) and include a 
clear diagram or schematic if needed. 

ff your circuit is published you will receive a one-year subscription (or 
extension) to 73. Submit your circuits to 73 Magazine, Editorial Offices, 
WOE Center, Peterborough NH 03456, Attn. Circuits. 

Following the old “KISS** principle (Keep It Simple, Stupid), I recom¬ 
mend this simple “three-piece CPO“ (Fig. 1) to budding Novices. The 
piezo buzzer is available at most hamfests or from any Radio Shack 
Store- 

Skip Westrich WB80WM 
Canton OH 



Fig. 1. Three-piece CPO. 


One way of moving a crystal's 
frequency, besides padding it 
with capacity, is to insert series 
inductance (Rg. 2). Depending on 
the crystal’s characteristics, fre¬ 
quency changes of about 1,000 
ppm may be obtained with 20 to 
30 uH- 

Bob Raker WB8ZFF 
Cincinnati OH 


The idea of a filament choke is isolation from ground. This allows 
power to be fed to the cathode. For practical purposes, about 500 to 600 
Ohms of isolation is sufficient. To construct the choke, twist together two 
6-8-inch lengths of #12 or #14 insulated wire. Then take 35 ferrite beads 
made from 073 material and slip them over the twisted pair of wires. 
Secure the beads with electrical tape and connect one end to the 
filament of the tube and the other to the filament voltage. The choke 
should give about 750 Ohms of isolation. 

Matt Erickson WA4WAX 
DeLand FL 

Being dissatisfied with low-duty-cycle (one minute onAwenty minutes 
to cool) bulk-tape/cartridge erasers, I built one better suited for my 
purposes (Fig. 5). I took an old power-supply filter choke from a TV set. 
removed the “1“ section of the laminations, and taped it up for mechani¬ 
cal and electrical security. It works perfectly without quickly overheat¬ 
ing. The one I used shows a dc resistance of 40 Ohms. Exact impedance 
is not critical so long as it offers enough load to the line that it doesn't 
draw excessive current, which is the weakness of the commercial one I 
described. 

Wm. Bruce Cameron WA4UZM 
Temple Terrace FL 





whip. 


A simple solution for insulating a verti¬ 
cal radiator is shown in Fig. 3. A plastic 
screw anchor available from a local hard¬ 
ware store is inserted into the reducer. 
These anchors (used to hold screws in 
plaster walls, cement, etc.) come in vari¬ 
ous sizes that allow for different diame¬ 
ters of whip. Fig. 4 shows the radial con¬ 
struction. The radials should be bent at 
45** angles. 

Richard E. DuellW9LSD 
Cocoa FL 


CRIMP 

(SPAOt roNsuei™ 


-dXo) 


-RADIAL CUT TO LENGTH 


Fig. 4. Radial construction. 



FT-102 owners: When you are using VOX for CW operation, the VOX circuit is held OFF for a few 
microseconds. It is enabled as the first part of the first character is sent. When the VOX is activated, a 
rising-tone chirp or yoop can be heard. The chirp is caused by capacitor Cl 53, a 3.3-uF capacitor on 
local-unit board 2345. Remove the bottom cover and locate Cl 53. It is a tubular capacitor standing on 
end. Using a pair of dikes, cut one lead of the capacitor. It is OK to leave it in place or it may be removed, 
as desired. You now have a clean CW signal. This capacitor has now been eliminated by the 
manufacturer, but all units should be checked. 

Carl S. Zellch AA4MI 
Merrit island FL 
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ARTER >N* BUY 


Nufi^r 15 on your FoocftMKfc cord 


MILITARY TECHNICAL MANUALS 
for old and obsolete equipment. 60- 
page catalog, $3. Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA 90815. BNB045 

MARINE RADIO: Marconi Canada CH- 
125 synthesized AM/SSB transceiver, 
22 channels on 4, 8, and 12 MHz, 125 
Watts. 12 V dc. Never used, list $1,995, 
asking $1,495. Perry Donham KW10, 
70 Rte. 202 North, Peterborough NH 
03458. BNB047 

QSLs to order. Variety of styles, colors, 
card stock, W4BPD QSLs. PO Drawer 
DX, Cordova SC 29039. BNB260 

THE DX’EfiS MAGAZINE, Up-to-date, 
informative, interesting. Compiled and 
edited by Gus Browning W4BPD, 
DXCC Honor Roll Certificate 2-4. 
Send for free sample and subscription 
information today. PO Drawer DX, Cor¬ 
dova SC 29039. BNB261 

IMRA—International Mission Radio 
Association. Forty countries, 800 
members. Assists missionaries with 
equipment loaned, weekday net. 
14.280 MHz. 2-3 p.m. Eastern. Broth¬ 
er Bernard Frey, 1 Pryer Manor Road, 
Larchmont NY 10538. BNB326 

RADIO TRANSCRIPTION DISCS 
WANTED. Any size, speed. W7F12~- 
WG, Box 724, Redmond WA 98073- 
0724. BNB347 

DOCKING BOOSTERS—Fantastic 
30-Watt (50-Watt with GaAsFET 
preamp) console amplifiers for your 
VHF or UHF hand-held transceiver, 
from $129.95. Write for free catalog of 
all our communications products. Sky- 
wave Radio, Box Q-1, 943 Boblett, 
Blaine WA 98230. BNB407 

HAM TRADER YELLOW SHEETS, 
in our 24th year. Buy, swap, sell 
ham-radio gear. Published twice a 
month. Ads quickly circulate—no long 
wait for results. SASE for sample copy. 


$12 for one year (24 issues). PO Box 
2057, Glen Ellyn IL 60138-2057. 
BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard 
designs or fully customized cards. Bet¬ 
ter cards mean more returns to you. 
Free brochure, samples. Stamps 
appreciated. Chester QSLs, Dept. A, 
310 Commercial, Emporia KS 66801. 
BNB434 

TOWER CLIMBING SAFETY BELTS 
and accessories. Free specs. Avatar 
Magnets W9JVF. 1147 N. Emerson #7, 
Indianapolis IN 46219-2929. BNB458 

FIND OUT what else you can hear 
on your general-coverage transceiver 
or receiver. Join a shortwave radio 
listening club. Complete information 
on major North American clubs and 
sample newsletter $1. Association 
of North American Radio Clubs, PO 
Box 462, Northfield MN 55057. 
BNB464 

“HAMLOG** COMPUTER programs. 
17 modules auto-logs, sorts 7-band 
WAS/DXCC. Full-feature editing. Ap¬ 
ple $14.95, IBM or CP/M $24.95. Much 
more. KA1AWH, PO Box 2015, Pea¬ 
body MA01960. BNB467 

CABLE TV CONVERTERS and acces¬ 
sories of every description. (Dealers 
wanted.) Catalog $1. Crosley (L), Box 
777, Champlain NY 12919. BNB473 

LEARN CODE on your IBM PC 
(or compatible), Commodore C-64/ 
128, or Macintosh. CODE-PRO takes 
you from no knowledge to proficient 
copy. Specify computer. $10 plus 
$2 s8ih. Trio Technology, Dept, 861, 
PO Box 402. Palm Bay FL 32906. 
BNB490 

POST CARD QSL KIT—Converts post 
cards and photos to QSLs! Stamp 
brings circular. K-K Labels, PO Box 
412, Troy NY 12181-0412, BNB498 


TIMES SQUARE, BROADWAY, MISS 
LIBERTY are all part of the Big Apple. 
Why do they call it that? Send your 
QSL card today to WB2JKJ and the 
Crew at Junior High 22 on Manhattan’s 
Lower East Side. We will not only tell 
you but enter your card in our famed 
QSL of the Week Award contest. 
BNB505 

APPLE ll + /c/e MORSE CODE 
PROGRAM. Menus, 31 modes, lesson 
plans, graphics, word processor, 1- 
100 wpm, etc. Write LARESCO, PO 
Box 2018, 1200 Ring Road, Calumet 
City IL 60409: (31 2)-891-3279. 
BNB507 

SATELLITE SYSTEMS DISCOUNT 
CATALOG—$2 (refundable). Orion 
Descrambling Manual—$19,95. 
LSASE—brochure. Microtmnics, PO 
Box 2517-BB. Covina CA 91722. 
BNB513 

LEARN MORSE CODE IN 1 HOUR. 
Amazing new easy technique. Money- 
back guarantee. $10. BAHR, Dept. 73, 
2549 Temple, Palmbay FL 32905. 
BNB517 

ROTATING TOWER SYSTEMS, INC. 
—Offers complete hardware systems 
to rotate 45 and 55 tower. Write or call 
for further details and prices. Box 44. 
Prosper TX 75078: (214)-347-2560. 
BNB520 

SUPERFAST MORSE CODE 
SUPEREASY, Subliminal cassette. 
Money-back guarantee. $10. Bahr, 
Dept. 73, 2549 Temple, Palmbay FL 
32905. BNB522 

WE LOVE FIXING KENWOOD 
TS-430S onlyl Quality repairs at afford- 
able prices. Only $25/hr. Quick 
turnaround. Skylab, Inc., 5514 W. Lis¬ 
bon Avenue, Milwaukee Wl 53210; 
(414)-871-2345. BNB523 

WE SELL NEW CELLULAR CAR 
PHONES, 20 models, GE. Motorola, 
Oki. etc. 3-year warranties, low prices, 
quick delivery. Call or write: Skylab, 
Inc., 5514 W. Lisbon Avenue, Milwau¬ 
kee Wl 53210; (414)-871-2345. 
BNB524 

TUBES—Rare, old, and current. Rea¬ 
sonable. Fast service. Send list for 
quote. Ted Youngman, 2225 Vigo 
Street, Lake Station IN 46405. BNB525 

DX AWARDS. Need info on any DX 
awards, especially lesser known ones. 
Check incoming cards for stickers or 
award notices. Directory planned for 
mid-1987. Ted Melinosky K2BV, 525 
Foster Street. South Windsor CT 
06074. BNB526 

TRS-80 4P/KANTRONICS UTU 
RTTY. Split-screen, 10 user keys, file 
transfer. Runs in Mod 4 (80 char.) 
mode. $30 to COMMPRO RTTY, c/o 
KB6IC. 3711 Gayle Avenue, Omaha 
NE 68123. BNB527 

COMMODORE CUSTOM/PROPRI¬ 
ETARY CHIPS or complete repairs for 
Commodore 64 etc. at low prices, 24- 
hourturnaround: 6510—$9.95,6526— 
$9,95, 6581—$12.85, 6567—$16.50, 


82S100PLA—$16, 8701—$7.25, and 
many others. Ask us about quantity 
price. Just released from Australia, 
“The Commodore Dtagnosbcian.” A 
laminated chart and cross reference 
guide for fixing your own computer. C- 
64 Power Supply at $29.95. Call toll 
free (800)-642-7634 (outside NY) or 
(9i4)-356-3131; Kasara Microsystems, 
Inc., 33 Murray Hill Drive, Spring Valley 
NY 10977. BNB529 

DE FOREST AUDION UV nickel base, 
$1,500 plus shipping, certified funds. 
John Brolley, 1225 Los Pueblos, Los 
Alamos NM 87544. BNB530 

REAL-TIME HF WEFAX MAPS on a 
dot-matrix printer. Available for Com¬ 
modore. IBM, Apple, Atari, and CoCo. 
See March 86 QST Magazine for cir¬ 
cuit details. Kit $28.15. Assembled 
$39.95. Software—Apple. Atari, and 
Commodore $10. IBM—$15 plus $2.50 
shipping. For info, send large SASE. A 
& A Engineering, 2521 W. La Palma 
/TK. Anaheim CA 92801; (714)-952- 
2114. BNB531 

QSLs, QSLs, RUSPRINT QSLs. 
Quantities of 100, 200, 300, or more. 
Full color Old Glory and Liberty. Also 
Parchment, Golden Eagle, and others. 
SASE appreciated. Rte. 1, Box 363-73, 
Spring Hill KS 66083. BNB532 

SINCLAIR ON PACKET? COMLINK I 
makes it easy. Free info. A. Eckhardt, 
918 Anna Street. Boalsburg PA 16827. 
BNB533 

WANTED: RME 4301 SSB adapter, 
4320 speaker. K8UHX. River Road. 
Hinckley OH 44233. BNB534 

NEW PATENTED ANTENNA inven¬ 
tion design delivers 30 dB gain com¬ 
pared to a dipole on 80 through 10 me¬ 
ters. Total parts cost under $10—For 
complete instruction manual, send on¬ 
ly $24 postpaid to: R. Christie, PO Box 
69, Queens Village Station, Jamaica 
NY 11428. BNB535 

WANTED: Heath Mohawk Receiver. 
Excellent only. Will pick up within 400 
miles. Also want Collins 31283 Speak¬ 
er and 2.7-. 3.1-, 4.0-, and 6.0-kHz 
filters for S-line. Bill Smitherman, Rte. 
4. Box 37, East Bend NC 27018. 
BNB536 

WOULD LIKE TO BUY post office zip 
code and directory printed before 
1980. Bernard Fair. 19455 Houghton, 
Detroit Ml 48219. BNB537 

THE 18TH ANNUAL B*A*S*H will be 
held on Friday night of the Hamven- 
tion, April 24, 1987 at the Conference 
Center (Madison Room) of the HARA 
Arena and Conference Center (the 
same location as the Hamvention), 
starting at 7 p.m. There is no admission 
charge, and free continuous entertain¬ 
ment. Hot dinner, sandwiches, snacks, 
and beverages are available. Two ex¬ 
citing top awards and many others. 
Stay right at HARA when the Hamven¬ 
tion closes on Friday evening and meet 
your friends and join us for an evening 
of fun and entertainment. Sponsored 
by the Miami Valley FM Association, 
PO Box 263, Dayton OH 45401. 
BNB538 
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Barter ’N’ Buy advertising must pertain to ham radio products or services. 

□Individual (noncommercial).25c per word 

□Commercial. 60c per word 

Prepayment required. Courtt only the words fn the text Your address is 
free. 73 cannot verify advertising claims and cannot be held responsible 
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EVER SAY DIE 


haps, in this case, it may have 


from page 12 

come close to living up to your 
responsibility. That's a prostitu¬ 
tion of everything we stand for— 
a completely dishonorable thing 
to do. 

Oh, I suppose we should make 
allowances during contests, since 
winning a contest is far more im> 
portant than honor or country. 
These things have to be kept in 
perspective. Winning, as they 
say, isn’t important, it’s every¬ 
thing—which probably explains 
the pervasive cheating in our con¬ 
tests—over power, imaginary 
contacts in the logs, two-meter 
cheat-nets, and so on. Is it even 
possible for an honest ham to win 
a major contest? I suppose these 
are things better left unwritten— 
unthought about. I know they’re 
things I’ll never bring up in my 
editorials. 

Okay—you have your instruc¬ 
tions. Get your rig fired up, aim 
your beam at Russia, and start 
making good friends with every 
Russian op you can find. You’ve 
got years of bad operating on your 
part to correct. Verging on illegal, 
I’d say. Maybe verging over it. 
RepentI 

And hey, let me know how you 
make out. Yes, I’ll be monitoring 
you—listening—making a note of 
your call if I hear you just swap¬ 
ping signal reports. Yes, if you fink 
out. I'm liable to expose your per¬ 
fidy right here in 73 so everyone 
will know you for the wimp you 
are. Beware my wrath. 

A note to any ham who is dense 
enough to take the above serious- 
ly^go soak your head. Lordy! I 
don't know what things are com¬ 
ing to^gripes when I give women 
hell for being in a minority on our 
ham bands—gripes when I beef 
about that awful operator in 
Watts—which apparently makes 
me a bigot—and you should see 
the torches light up when I even 
hint the League could be im¬ 
proved. There’s a big need for 
head soaking. 

HOW TO CHEAT 

My oh my, the letters I’ve been 
getting beefing that amateur ra¬ 
dio is boring these days—that 
contacts aren’t what they used 
to be—how amateur radio has 
gone downhill. Sure it has, but is 
writing to me the answer? Per¬ 


helped. 

Yes, I agree with you that con¬ 
tacts sure can be boring. All one 
has to do is start tuning the bands 
and listen to the cookie-cutter 
QSOs which clutter things so bad¬ 
ly it’s difficult to find a frequency to 
cut cookies on. 

Can hamming be made more 
fun? Now what in the world is 
Wayne going to come up with to 
solve this problem—and solve it, I 
can. There is a secret to interest¬ 
ing contacts, one obviously lost in 
the sands of fime, but of which I 
am privy and^will reveal. Now all 
you have to do is make copies of 
this editorial and send it to the bor¬ 
ing old fa.. .er.. .chaps you’ve 
contacted recently.., right? 

The first step in solving this age- 
old ham misery is to recognize 


that it is just that, a problem that 
has been with us for all ham 
recorded history. Hells bells, Hi¬ 
ram Maxim used to bitch about 
this in his early 30s 'The Old 
Man” editorials, so the problem 
has been around even longer than 
Wayne Green. 

I think the problem is more no¬ 
ticeable these days because 
we’re having so few new hams— 
hams who haven’t yet been worn 
into the same old mold by virtue of 
thousands of cookie-cutter con¬ 
tacts. In case you missed the bad 
news, the number of new hams 
has been dropping—seriously 
dropping. Yes, yes, I’ve read the 
same Pollyanna crap you have 
about us having more hams—but 
you can only come up with those 
silly numbers if you don’t count 
those full pages of Silent Keys in 
QST. The fact is that the FCC 
doesn’t know within about 15% 
how many of us are actually still 
alive. And I’m not even discussing 
the brain-dead I hear on some 
repeaters. 

Okay. The first step toward find¬ 
ing more interesting contacts on 
the ham bands is to recognize the 
power of what is called In psycho¬ 
logical circles “projection.” This 
is the mechanism which causes 


all of us to see our own problems 
reflected in others around us. 
Yes, you’ve got it. The problem is 
not them, it’s us. Or, as Pogo said, 
“We’ve met the enemy and the 
enemy is us.” Or something along 
that line. 

After you get over being angry 
with me for fingering you as the 
problem perhaps we can get busy 
solving it. Remember, until you’re 
able to state a problem, the reso¬ 
lution will be most difficult. And 
once you’ve stated the problem, 
the solution is generally obvious. 
Hey. I don’t mean to be abusive, 
but isn’t it time we called a spade a 
shovel and started digging for the 
solution? 

What I’m suggesting is some 
serious thought about your on- 
the-air performance. Are you ra- 
diologically impotent? Remem¬ 
ber, to consummate intercourse 
(talking, I mean—oh, what a fil¬ 
thy mind you have—I’m absolute¬ 
ly disgusted with you for thinking 
impure thoughts like that) you 
have to excite your partner—the 


person with whom you are hav¬ 
ing a QSO. It may come as a rude 
shock to you if I reveal some long 
hidden ham lore.. .a recitation of 
the usual baloney. . .your rig, 
signal report, weather, location, 
antenna, serial number of your 
mike, ad nauseum.. .is not go¬ 
ing to generate much heat—much 
enthusiasm. 

Hey, have you ever had the guts 
to record your transmissions and 
listen to them later? No, of course 
you haven’t. What could be more 
boring, right? Well, that's what 
I’m saying. Your transmissions 
should be so much fun and so ex¬ 
citing that you sit there and have a 
great time listening to them over 
again later. 

Let me ask a question. Outside 
of hams, do you have any friends 
at all? Okay, you have friends. 
Now think hard, what do you talk 
with them about? Do you ever tell 
any stories of things that have 
happened to you? Ever talk about 
things you’ve done recently? Un¬ 
less you’re a worse turkey than I 
think, you actually are capable of 
talking about something which 
will interest others. Now, how are 
you going to get some of that into 
your ham contacts? 

One way is to make some notes 


'‘Now and then I strike pay dirt 
and have a whale of a contact." 
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on things to talk about. Sure, it’s a 
lot more difficult to maintain a con¬ 
versation with someone when you 
don’t get the usual feedback- 
nods, uh-huhs, yeahs, and such. 
Well, that’s your fault for not de¬ 
veloping duplex ham contacts in¬ 
stead of the silly one-way stuff 
we’ve been stuck with all these 
years. 

Real old-timers will remember 
when we did have duplex—and 
they’ll tell you what fun we used to 
have with it. I got a note from Roy 
Neal K6DUE at Ham/West saying 
an old friend of mine, Walt Zucker- 
man WA6BMG, who used to be 
W2LBF in Brooklyn when he got 
his ticket around 1938, passed 
along his regards, wondering if I 
remembered him. You bet! When 
I was an SWL (a polite name for a 
bootlegger in those days) I used to 
visit Walt, who lived about four 
blocks away on Ocean Avenue, 
and sit with him and talk on 160 
meters. 

Most of the 160m gang had 6L6 
crystal oscillators modulated by a 
second 6L6, running maybe 10 
Watts or so. By lining up stations 
on the high and low end of the 
band, we were able to all rebroad¬ 
cast each other so six or more of 
us could all sit and talk in a round 
table—all hearing each other just 
as we would if we were in the 
same room. That was fun none of 
the old-timers will ever forget. 

This fun came to an end when 
the FCC made a rule prohibiting 
the use of the carrier for purposes 
other than communications. They 
didn’t rule out duplex on purpose, 
it just got blown away when they 
were stopping the few jerks who 
would broadcast phonograph rec¬ 
ords for hours. Yes, we had an 
ample supply of jerks then, too. 

Actually, a strict interpretation 
of the rule would have allowed du¬ 
plex. because someone was lis¬ 
tening to every carrier and every 
carrier was thus being used for 
communications. Years later I 
worked this out when I had fun 
putting together two-band con¬ 
tacts between 75m and 20m, 
broadcasting on both bands at 
once, repeating 20m stations from 
Africa or Australia for our 75m 
round table to contact. I checked 
with the FCC at the time and got 
the okay on that. That didn’t stop 
one officious FCC monitor from 
sending me a pink card, but it did 
help get him off my back when I 
sent him a copy of Washington’s 
okay for what I was doing. 

Duplex beats the heck out of 
simplex, so we should have devel¬ 
oped some practical duplex sys- 




terns years ago. This is just anoth¬ 
er case of our getting into a rut and 
not even knowing it. When we 
started developing our repeater 
systems we had an ideal opportu¬ 
nity to make them duplex. Another 
missed opportunity. 

Getting back to making your 
contacts more interesting* since 
weTe stuck with stupid simplex 
youVe got to make the best of it. 
Either that or else start working on 
some practical duplex systems 
which I can promote in 73. Tm 
game if you aren’t so encrusted 
with tradition that you are frozen. 

Know any jokes? Good grief, 
you’re hearing ’em every day at 
work, from friends, and on TV. If 
you don't have a good collection 
of jokes by now it’s because you 
aren’t even trying to get along with 
people. The next time you hear 
some jokes, make a note of them 
and work them into your conver¬ 
sations with your friends and fami¬ 
ly. Oh, you say you don’t talk with 
your family—hmph, that’s not a 
big surprise. Okay, then at least 
try out your jokes on friends and 
get used to telling ’em. You can’t 
tell jokes well without practice any 
more than you can roller skate 
without practice. 

No, I’m not saying you have to 
go on the air as a stand-up (well, 
sitting down) comedian. But I am 
saying that the more you can 
work some jokes into your con¬ 
tacts, the more fun your con- 
tactees are going to have—and 
the more fun you'll have. You’ll 
have fun for two reasons. First, 
you’re going to start hearing 
something you haven’t heard in 
years—honest compliments on 
how enjoyable the QSO was. Sec¬ 
ond, by being entertaining your¬ 
self you’ll spark the other person 
to be more fun. Can you really re¬ 
spond to an interesting anecdote 
about hunting or something with 
your usual dumb list of the ham 
gear you’re using, your name and 
location.,. over? 

Think of some interesting 
things you’ve talked about with 
friends and make a note of them to 
have at hand when you get on the 
air. It's difficult to think (at first) 
when you are making one-way 
transmissions and aren’t getting 
visual and verbal cues, so you 
need to have some operating aids 
at hand to help you bring out The 
New You. 

You really want to drive some¬ 
one bonkers in a QSO? I often use 
this fiendish ploy and with great 
success. What you do is flatly re¬ 
fuse to tell the person you’re talk¬ 
ing with what rig or antenna you 


are using. This breaking of the ers are involved. It’s because the 
usual OSO pattern drives some contacts via RTTY and packet are 
chc-ps right up the wall. They will head and shoulders above what 
actually plead and beg to find out we're all hearing elsewhere. Sure, 
what rig you’re using as you sit the difficulty (which isn’t much) of 
there smugly chuckling. getting on RTTY or packet is a 

What darned business is it of filter which removes a high per- 
theirs what rig you’re using? centage of our ham dross. Now 
They’re hearing you, so what don’t you dare mention I wrote 
more do they need to know? Have anything about this or I’ll be in hot 
you ever tried NOT giving a signal water with the packet crowd, 

report? 1 often will tell a chap he’s If any of you have some surpris- 

nice and loud and leave it at that, ing success stories resulting from 

Some even get abusive, demand- your applying my suggestions for 
ing a number to put in their log. pepping up your contacts, please 
Holy Molyl drop me a note. Don’t get mad if 

Let’s see if you can actually get I don't answer personally. But 
through an entire contact with know that I do read every letter I 
someone without discussing your get—and probably answer 75% of 
equipment or the weather. Are ’em. I'm going to have to back off 
you up to such a herculean task? on answers so I can get other 

Sure, it’s going to take some work things done. I want to know if you 

getting ready for such a monu- notice any improvement as a re¬ 
mental contact. You're going to suit of this. Hamming will remain 
need some cheat notes at hand boring for you only as long as you 
and some practice with a few are boring to others, 
jokes. You probably won't make it There are plenty of interesting 
the first few times you try a non- things to talk about, once you get 

routine QSO. Stick to it. You might the hang of it. I’ve found hams 

‘'The FCC doesn't know 
within about 15% how many 
of us are actuaiiy stiii aiive." 

get out your tape recorder and an- interested in Hopper (the painter), 
alyze where you fall apart. and we’ve shared our excitement 

Now, I'm going to be listening in seeing the Hopper paintings du- 

for you on the air. You’ll hear me plicated in Steve Martin’s movie, 

on 20m. If you tell me your rig it’s “Pennies From Heaven.’’ Or per- 

two points off. Four for the anten- haps we get to talking about com- 

na. Twenty points if you mention puters—or cameras. All you have 

your mike. Five off for weather, to do to make a QSO intensely 

Two if you give me a signal report interesting to the other person is 

with numbers. Twenty if you push ask a question about something 

me to give you numbers—then I'll the person knows about. You then 

be listening for you on Channel sit back. You’ll find the more you 

19, Good Buddy. can get the other person to talk. 

Now you have the message, the more exciting (s)he will find 
Yes, our bands sure are packed the QSO. So listen for clues—and 
thick with routine, boring con- throw in plenty of your own. 
tacts. This will change as soon as I often drop hints about my in- 

you shape up and get to be more terest in cars, horses, dogs, trav- 

fun to talk to. No, not every turkey el, skin diving, skiing, cooking, 
out there is going to shape up. but and so on. Oh, I don’t recite a list 

enough will to make hamming a of my interests, rather I mention a 

lot more fun for you.. .lor all of us. few in passing and wait to see if 

Oh, I have one more secret for the bait is taken. More often than 

you. I’ll sure be in the dog house not the other chap is so used to 

for this one, but I’ve got everyone not hearing anything that he isn't 
all upset with me anyway for really listening, so I get the usual 
calling things as I see ’em, so los- minus fifty point QSO. Now and 

ing a few more friends is (sigh) the then I strike pay dirt and have a 

price I pay. Let me put this in the whale of a contact. It happens of- 

form of a question. Have you ever ten enough to keep me coming 

wondered why so many hams back for more, 
have gotten all excited about RT- Let’s see, is there anything in- 

TY in past years? Or why packet teresting about your work I might 

radio has taken off like a rocket? like to hear about? A trip you've 
No. pal, it isn’t because comput- made? Some ham exploit—like a 


new rare one? Did you catch an 
aurora opening on two meters and 
work a bunch? Maybe you’ve 
caught some unusual skip on six? 
Sure, it’s self-serving, but you 
could do worse than read 73 and 
comment on the interesting arti¬ 
cles (if you find any)—or the lack 
of them, if being a curmudgeon is 
your bag. 

Are you reading the Internation¬ 
al News in 73? We’re not putting it 
in just to fill space. You'll find 
some great stuff there. And if you 
work DX, you’ll have a good start 
on a good contact when you show 
you're interested enough in a 
country to have read about it. If 
you’re not working DX, shame all 
over you. That's one of the big 
excitements we have in amateur 
radio. Yes, I know all about the 
crummy sunspots; they just make 
it a bit more difficult to work DX, 
they don’t stop it. And you don’t 
need a twelve-element beam to 
get out—or even a kilowatt. With a 
barefoot rig, a dipole, and some 
persistence you can work ’em. 
No, you won’t work 392 countries, 
but you’ll have plenty of fun 
QSOs. 

Commercial: Find the ad for the 
73 QSL cards and get a stack. 
From now on you be sure to send 
a card to every new chap you work 
and thank him (or her) for the 
QSO—write on the card how 
much you enjoyed the contact. I 
suggest the card with your call let¬ 
ters in the largest size available so 
once it’s on the other chap’s 
shack wall it’ll stand out. 

A QSL card might even help you 
make a second contact with the 
person, allowing you to start build¬ 
ing a relationship. If you have a 
computer you can keep track of 
the other chap’s interests. I used 
to keep a 3 X 5 card file of my 
contacts and it worked wonders. I 
have virtually no memory at all— 
a real head start toward Alzhei¬ 
mer's—so the card index was per¬ 
fect for me. Oh yes, Bill, the retired 
brakeman who’s interested in or¬ 
chids. A computer is better these 
days if it has a hard disk to provide 
you the memory you need. They 
aren't all that expensive, so don’t 
whimper about not being able to 
afford one. Besides, surmounting 
the frustration of conquering a 
new computer will give you oodles 
to talk about on the air, 

Now get busy. 

KIDDING AROUND 

Several ham clubs have written, 
asking how they can go about get¬ 
ting youngsters to join their clubs. 
It's not as difficult as you might 
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imagine. Let’s see what we come 
up with. 

The first hurdle is getting kids to 
even come to the club to see what 
it's about. We’re looking for kids 
who are around 12 years old— 
that’s when the ham hobby hits 
the hardest and the most perma- 
nently. A 12-year-old kid Is going 
to have parents who are around 
35, which means 35 to them is 
going to be “old.” The average 
ham, now 56, is the age of their 
grandfather, not their father. Talk 
about a generation gap! 

On the positive side, you’ll prob¬ 
ably find a surprising percentage 
of your ham club members have 
children or grandchildren (and 
probably great-grandchildren) in 
the 10“15-year range we’re look¬ 
ing for. Fine—get them to come 
with gramps to a meeting. Club 
meeting posters in the local 
schools may help bring out a few 
volunteers, too. Check with Boy 
Scout and 4-H Clubs in your area, 
both prime sources of potential 
hams. 

News flash: The club meeting 
darned well better be interesting. 
Kids have little tolerance for busi¬ 
ness meetings or tiying to deal 
with a bunch of grandfathers. And 
no, a code class isn’t going to be 


greeted with open arms. So what 
can you do to get them to keep 
coming back? 

How about taking off your Pooh- 
Bah mask and talking with them 
just as if they were actual people. 
Find out what they know about 
amateur radio so far. Find out 
what aspects, if any, interest 
them. Have they ever visited a 
ham station and talked over the 


air? Do they understand about re¬ 
peaters? Packet? Give them at¬ 
tention-make them comfort¬ 
able-show an interest in them 
personally. 

I’ve visited many clubs where 
I’ve seen the old-timers ignoring 
the youngsters—just talking with 
their old friends. Then they bad- 
mouth the kids because they drop 
out after a couple meetings. 

I knew a ham who had it down 
cold. He could stop newcomers 
dead in their tracks and put them 
off ham radio for life. Sure, kids— 


even the dumbest of them—know 
they have to learn the damned 
code. Well, this joker would invite 
youngsters over to his shack, 
make two or three high-speed CW 
contacts, then wake up the sleep¬ 
ing kids and thank them for com¬ 
ing. That was the last anyone ever 
saw of ’em. 

You’ll find that most kids are 
fairly used to using their voice to 


communicate, so demonstrating a 
bug or even a computer keyboard 
may not be the best way to reach 
their innocent hearts. Try some 
DX voice contacts. Don’t try to im¬ 
press them with a crummy signal 
report swap with a rare country. 
Just stick to something easy 
where you can talk without too 
much interference and allow them 
to get on the mike. 

If you start getting your club in¬ 
volved In some fun projects, that’ll 
help kindle kid interest. Your club 
might provide communications for 
a car rally—a* marathon—a sport¬ 
ing event—act as runners for a 
charity telethon. Not only will the 
kids do most of the actual leg work 
involved, they'll love it and be 
back for more. 

How about antenna and tower¬ 
raising parties? Have you thought 
of organizing club trips to an ob¬ 
servatory, a nearby FAA center, 
a local electronic plant? Club ac¬ 
tivities such as picnics, flea mar¬ 
kets, auctions, and hamfests all 
need lots of energetic youngster 
help. 

Once you have your junior aux¬ 
iliary going, you’ll want to get 
them started on their ham tickets. 
Yes, they have to learn the stupid 
code, but you’ll find them much 
more enthused over learning the 
basics of radio and electronic the¬ 
ory and learning the rules and 
regulations. 

Can you get them interested in 
trying a simple building project? 
Perhaps you can find one in 73 
where there is an available parts 
kit which they’ll enjoy. Getting the 
right parts is a bear today, so we 
try to help by organizing parts kits 
for most of the easier 73 construc¬ 
tion projects. 

Demonstrations at club meet¬ 
ings of new ham technologies 
such as packet radio, OSCAR 
contacts, RTTY, SSTV, and so on 
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Mounts m 14 ptn DIP socket 



1.400 Rsfd. 200 Vdc 

X 2” di«. $2.00 

6.400 mfd 60 Vdc 

4 1/4'xI .52,50 

7,500 mfd 200 Vdc 

5 3/4- jt 3- rfia. 54.00 

12,000 mfd 40 Vdc 

4 t./4“ X 2' dia. S2.50 

22,000 mfd 25 Vdc 

4 3/4" X 2' dia . S2 . 50 

46,000 mfd 10 Vdc 

3“ X 2 1/2' dia. S2.50 


D.RS.T LIGHTED 
ROCKER SWITCH^ 

115 vac lighted rocker.^, 
snapnrtauntsm 

nil-hole ff 
Orange lens. 16amp'Ji* 
contact 5 Q 


TOLL FREE ORDERS 
• 1-800-826-5432 

ON CA; 1 •000-258-6666) MM ^ ^ 

INFO* 1213} 3BOBOOO MM 

TWX - 5101010163 ALL ELECTRONIC , , 


MINLPUSH BUTTON 

S PS.T mofrtentary © 
normally (^>en l« 

W bushif^g, 

Red button 35»B«ch |]l 

10 (Of 13.00 Sg 


'‘Work your way through a Novice 
license study manual with the kids—If 
you have anyone in the club who actually 
passed his license exam honestly. ” 


will pack ’em in. It isn't going to 
hurt with the older club members 
either—even the oldest hams 
eventually get bored with long 
business meetings and politics. 

As I've pointed out before, club 
meetings are show biz, so get the 
business done with the executive 
committee. Old fa.. .timers will 
love being made directors of the 
club, so let them have business 
meetings to their poor old hearts’ 
delight and don’t drive the kids 
away from the regular meetings 
with boring business. 

Does your club have a repeat¬ 
er? You might want to get West- 
link every week and broadcast 
the news—with a check-in for 
members afterwards. The W6YI 
Report is also interesting. Sub¬ 
scribe to both. 

How about a half-hour pre-club 
meeting for license study discus¬ 
sions? Work your way through a 
Novice license study manual with 
them—if you have anyone in the 
club who actually passed his li¬ 
cense exam honestly. Of course if 
everyone Bashed their way into 
the hobby you may have a prob¬ 
lem finding someone with an un¬ 
derstanding of electronic funda¬ 
mentals. I did an audio tape 
Novice theory series years ago— 
sold well. Maybe I should sit down 
in front of a video camera and do it 
over again. 

I've seen some recent attempts 
at video instruction, but they were 
incredible bores. You need some¬ 
one with some fire—enthusi¬ 
asm—and no fear of the camera. 

I eat TV cameras for lunch—and 
the bigger the group I'm ad¬ 
dressing, the more fun it is for 
me. Learning must be fun if it’s 
going to work, so find someone 
who knows his stuff and can make 
it fun. 

Getting kids interested In ama¬ 
teur radio enough to get their 
Novice license Is the first step. 
Once they are started, it’s up to 
your club to goad them into get¬ 
ting on the air and upgrading to a 
General. Don’t let ’em get stuck 
in that ham backwater, the Tech 
license. 

Help 'em put up antennas. 
Make skeds with them. We lose 
most kids even before they be¬ 
come Novices, but we’ve been 
losing a hefty percentage of our 
Novices through plain neglect. 

Okay, there are some of the ba¬ 
sics. Now I want to get some let¬ 
ters from you telling me what 
you’ve done to interest young¬ 
sters in coming to your club meet¬ 
ings. Let me know what has 
worked for you.■ 
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John Edwards KI2U 
POBOX73 

Middle Village NY 11379 
CALLSIGNS 

All this talk about callsigns real¬ 
ly has my adrenaline flowing. 

At the time I’m writing this 
column, the FCC was thinking of 
turning its call assignment mech¬ 
anism over to a private organiza¬ 
tion (presumably the ARRL). 
When this happens (if it hasn't al¬ 
ready occurred by the time you 
read this), we will all be able, for a 
fee, to choose our own callsigns. 
Whoopee! 

Few of us care what our social 
security number is or what's im¬ 
printed on our Visas or Master¬ 
cards. We hams, however, have a 
never-ending concern about our 
callsigns. It’s our on-air persona. I 
mean, who wants to enter a pileup 
with a call like KB7LID? Not me, 
although I can think of some peo¬ 
ple I’d like to give such a call to. 

I would sure like to get rid of 
KI2U. and I sorely regret the day I 


traded in WB2IBE. Do you know 
how many people—hams includ¬ 
ed—have looked at my callsign 
badge at a flea market and called 
me K-12-U? Or K1ZU? Too many. 

I can well remember the day I 
got my first callsign. Unlike most 
hams, I didn't find out from the 
FCC. No, that would have been 


too simple. For me, the bearer of 
the glad tidings was The Little 
Print Shop, in Austin, Texas, QSL 
card maker extraordinaire. 

I don't know how the LPS does 
it. but I believe they can find out 
your Novice callsign even before 
you take the test. I think about a 
third of the hams in America found 
out they passed their Novice test 
from those Texas pasteboard 
makers. In my case, the LPS per¬ 
formed a real public service, since 
the FCC had royally screwed up 


my license. I didn't receive my offi¬ 
cial ticket until some six weeks af¬ 
ter my LPS "notification.” It didn’t 
really make a big difference, 
though. I just pasted one of those 
sample LPS QSLs on my shack’s 
wall and began pounding brass. 
My brother put a gold star on the 
card to make it official. 

Remember the days when Ex¬ 
tras could request a specific 1-by- 
2 call? Back in 1977, WA2MJK 
and I tried to upgrade to Extra just 
so we could request K2VD and 
W2VD. Socially contagious call¬ 


signs. We failed, as Mitchell K. 
Collinsworth and Michael Ross— 
the current holders of those 
calls—can attest. 

I’m not sure what call I would 
request if given the opportunity. 

I know it couldn’t be anything 
off-color, since the ARRL just 
wouldn’t stand for that. A FUN suf¬ 
fix would be nice, but people 
might expect every QSO to be a 
“laff riot.” I don’t know if I could 
live up to the promise. 

On the other hand, I could al¬ 


ways get WB2IBE back. The I BE 
suffix had a nice ring on ON: di dit, 
dah di di dit, dit. But then, I’m not 
on CW much these days. 

Or, here’s an idea that will drive 
your best ham friend crazy: Get 
his old callsign. Maybe I’ll snag 
WA2MJK’s Novice call, WN2ZFF. 

I wonder what AF2M would think if 
I took his old call, WB2MMR- Heh- 
heh. Hey, don't anybody take 
WB2IBE while I’m still thinking 
about it, okay? 

Along the same line, I wonder if 
they would let me retrieve an “in¬ 
famous” callsign from the past, 
like a call once held by Crazy Pat 
Sherrill or Kool-Aid Jim Jones. 
You have to admit, with a call once 
owned by fellas like that, you'll 
always have a story to open a 
QSO with. 

At this point, perhaps I should 
ask you, my radio audience, to 
suggest a replacement call for 
KI2U. Okay, I’ll do it. Do you have 
a callsign idea for me? (Please no 
W2FAT suggestions; I'm a bit 
sensitive about that.) If you have 
an idea, send it to me at the ad¬ 
dress at the top of this column, 
and I'll give your call proposal due 
consideration. 

Hey, there’s an idea! K6DUE. 
Nah, it’s been taken.■ 


“/ mean, who wants to enter 
a pileup with a call like KB7UD?” 


Oldies 

DoiillpiSs'Qut on the ; 
chani^’^;Mmplete .your 
shaci£®»^kence .library;' 
with •"Oial'ilr.-lssues of 73 ; 
coveihl|i|h speetami 
of atBateiir radio, froin 
AMSATtOZepps. 

They're ihvaluable addi¬ 
tions to any shack—and 
they’re going fast! 

Sohieissues are available 
in very Bnited quantities. 

Can 

today to order 

1 - 800 - 722-7790 


IMEMAL ELECTRONICS 


HARDLINE —50 OHM 
Ncnii! No, Description Per FI 

n!Al2 1/2“ Aluminum Black Jacket 89 

rLC12 1/2“ Con Copper Block JacKet 1 59 

aC78 7/8” Con Copper 3 92 

NM12AL NConn . 1/2“ Alum (Mate or FemaieJ 22 00 

NM12CC NConn 1/2“ Copper (Mate or Female) 22 00 

NM78CC N Conn 7/8” Copper (Mate or Female) 00 

COAXIAL CABLES 

NemaiNs. Description iOOFt ReiFt 

1100 RG 8 95% 28 00 32 

1102 RG8 95% 10 00 32 

1110 lOr 95% Sn#k) (m®} 8) 00 s / 

IUO RG2 i 3/y MM, Spec 96% Skidri j* oo % 

IIAQ RG21l/UMii Spec.. ■ 061. 3ih«< 1551^ 165 

11^ Sddeft 9913 Low IsK 15 (K) 50 

l?05 RGU2B/U Tef1i(jn/SMirw HOOG ISO 

1310 8G2I7/U 5/8’ SOohm Dbi gOQO 85 

1470 RG223/UMil Spec Obi SMver 80 (K} gs 

145Q RGI74 95% Shielded M)i Spec 1200 |4 

ROTOR CABLE — 8 COND. 

NemM No. Description iOO Ft. Fer Ft. 

8C1822 2-18Ga.,6-22Ga, 19,00 21 

8C1620 236 Ga., 6-20 Ga Heavy Duty 34,00 36 

’ Shipping $3.00 - 100 R / Conn $3 00 / C O D. $2,00 


i 


CONNECTORS — MADE IN U.S.A. 

Nemal No. Description Eich 

NE720 Type N lor Belden 9913 4 25 

N£723 N Female Belden 9913 4.75 

PL258AM Amphenol Barrel 1.45 

PL259 Standard Plug tor RG8 213 10/5 90 or 65 

P1259AM Ampher^pl PL259 10/7 90 or ,89 

PL2591S P1259 Teflofl/Sriver 159 

UG21D Type N lor RG8 213.214 3 DO 

LIGS38 N Female to PL259 6 50 

BNC 8G58 125 

UG146 S0239toM3kN 650 

111 175/6 Adapte! to? RG58/59 ispKrfy} 10/2.00* 22 

255 S0239 to 8?C Ampte’.ci 3 7S 

KA5M8 TNCRG58 4 35 

AM9501'1 SMAR6I428 8 95 

3G239AM Amphenai S023S 89 

GROUND STRAP — BRAID 

NemM No. Description Per FL 

GS38 3/8’ TiftoedCcppef 30 

G$12 1/2' Tmned Copper 40 

GS316 3/16” Tinned Copper J5 

GS316S 3/16“ Stiver Plated 35 

GROUND WIRE — STRANDED 
Nemil No, Description Per Ft. 

HW06 6 Ga insulated stranded 35 


Cail or write for complete price list. Nemal's 32-page Cable & Connector Selectiort Guide 
is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individually. 


NEMAL ELECTRONICS, INC. oos)893-3924.Teiex6975377 

12240 N.E. 14 Ave., No. Miami. FL 33161 24-Hr. FAX (305) 895—8178 


UeilT WETSHT AlWIliliil TOWBIS 


TriaMuliir aluminum umeni., light weighi. iUid 

ruagfi. Easily r.ra.asp«!',srtt*d. crDTted. easily uken 
down. mainterauKc iree. Tu 35"' free .siamiing if bra^ieredl m 
ID" or buried ,3 feel sn the grrruird. To 150* m biighi if guyed. 
Towers coiix m mo .sizes, t" ‘ wide face by 8' long secti<>rt.s arid 
It” wtde face by 10 ' long sections Use ns many sections as 
necessary . Collapsible sections available for oversesu^ air ship- 
mcm. 

7” by 8* secfionH--S.‘>2.(K)tfa. 11" by 10’ .seciit)t»-S66,50ea. 
Fur more informtuion, write to; or Call: (5041 893-3542 
Triangle International 'Fowers 

Box 1056. Martdcvillc. LA 70448 .-'180 


rMULTI-BAND SLOPERS1 

Atsa tmK.ES » uiaTeo>sp<u:i: awtewias 

1 0<a»lpswtwmwftcw ol ii mmtt How 

fwiwsrts! AutOBWth: W»r# 

SWR-C««» fasU-Skw - CoB«s*i:i * FUtCf ASSeMaLjO 

. •¥«/?' 


SO titofia 1 ppa 
60 ft - S 43 - 
40 It *• S 35 “ 
113 It kmo f 71 M 
tSIf .• $ 55 •• 

.4ftIlJSCW 4 nSppd 


4 BAND StOPER /fftoTtO. 40.33. o? 20M 
3 - - “ 1«0, «0.40M 

2 .IW,40M 

3 *• NO-TBAP OtPOtE * 160. 60. AOM 

a .. ~ - 80.40M 

9BANO SPACESAVEROlPOLE-ieOthrutOM^ 


' Baputra* wUto.fiinga tuiw (80.40. 20. ISMwItUqttl turtad 


SEND SA8E lor complato daiflils ot thaw wwt <Hhaf utdquo antannaai 

W9INN ANTENNAS 312394 3414 


^38 BOX 393 S MT. PROSPECT. It. 600S6 





















Peter H. Putman KT2B 
84 Burnham Road 
Morris Plains NJ 07950 

LINEAR TRANSVERTERS 

This month I’d like to touch on a 
previous topic that might benefit 
from further discussion. This topic 
is the theory and operation of lin¬ 
ear transverters, since a great 
deal of misconceptions exist re¬ 
garding these devices and how 
they work. I’ve also seen many 
examples of improper use and 
subsequent damage of transvert- 
ers, largely due to these same 
misconceptions. 

Let’s get down to basics: A lin¬ 
ear transverter is probably the 
simplest way to get a signal on the 
VHF and UHF bands. By defini¬ 
tion, a linear transverter is a trans¬ 
mit and receive converter with all 
appropriate switching contained 
in one circuit, capable of upcon- 
verting rf signals from and down¬ 
converting to an intermediate fre¬ 
quency in a linear fashion. Seems 
easy enough! 

Fig. 1 illustrates the typical 
block diagram of a transverter. 
The circuit scheme is quite sim¬ 
ple, using a local oscillator (LO), 
transmit mixer, transmit rf amplifi- 
er(s), receive mixer, and receive rf 
amplifier. Some sort of transceive 
switching is usually employed on 
board at both the intermediate fre¬ 
quency and the desired conver¬ 
sion frequency. 

If you wanted to build the sim¬ 
plest transverter possible, all 
you’d really need would be the 
LO, the transmit mixer, and the 
receive mixer. This would encom¬ 
pass three active devices, all of 
which could be FETs in this exam¬ 
ple. Let’s say you’d want to con¬ 
vert 28-MHz signals to 50 MHz on 
transmit, and convert 50 MHz to 
28 MHz on receive. The first step 


would be to determine the correct 
LO frequency, which would be 50 
- 28 = 22 MHz. A JFET oscillator 
using an MPF102 or J310 could 
be constructed to run at 22 MHz, 
using a third overtone crystal. 

Next, you'd need a way to mix 
that signal with a 28-MHz source 
to yield the desired 50-MHz fre¬ 
quency. A 3N204 MOSFET would 
work well here, with its output cir¬ 
cuit tuned to 50 MHz. Since the 
3N204 is a dual-gate MOSFET, it 
is ideal for mixing two signal 
sources. Since it is a high-imped¬ 
ance device, you’ll be able to work 
with low-level LO and i-f sources. 
And its performance will also be 
fairly linear. 

Finally, you’ll need a way to mix 
50-MHz received signals with the 
LO to come up with the i-f again, 
so another 3N204 is selected for 
much the same reasons as in the 
TX mixer. This device has a fair¬ 
ly good noise figure and lots of 
gain at 6 meters. The completed 
bare-bones transverter is shown 
in Fig. 2. 

Great! The whole thing can fit in 
a small case and run off a 9-volt 
battery. The only problem is that 
you might want to run a bit more 
power output on transmit. And 
you’d like a bit more signal to work 
with on receive as well. Time to 
add rf amplifiers, such as VHF sili¬ 
con bipolar transistors (examples: 
2N2369, 2N4427) after the TX 
mixer, bringing you up to the .5- 
Watt level. And another 3N204 rf 
amplifier ahead of the rf mixer to 
improve sensitivity. Now we’ve 
progressed to Fig. 3, 

Still not satisfied? How about 
yet more power at 50 MHz, by 
adding two stud- or flange-mount 
rf power devices {2N6080, 2N6082) 
to bring the output up to 10 Watts? 
Better put them in their own 
shielded case as well. As a matter 


of fact, why not add some sort of 
simple transceive switching 
scheme using diodes, transistors, 
and a relay? Put the whole thing in 
a case with the necessary connec¬ 
tors, and we’ve moved to Fig. 4. 

Remember that the core func¬ 
tion of the transverter hasn’t 
changed one iota with all of the 
add-ons. You still have a transmit 
mixer, receive mixer, and local os¬ 
cillator doing most of the work, 
and you have them doing it at very 
low signal levels. This is probably 
the one concept most amateurs 
have trouble with regarding trans- 
vertersl The power required to 
make the receive mixer work is 
infinitesimal. Consider that a typi¬ 
cal signal at 50 MHz might be .2 
uV, or about -120 dBm. The re¬ 
ceive rf amplifier stage will proba¬ 
bly kick this up about 16 dB or so 
to -104 dBm, or a bit over 1 mi¬ 
crovolt. The RX mixer will add 
about 14 dB in conversion, mak¬ 
ing the total conversion gain 28 dB 
and presenting a signal to your 
i-f receiver of about -90 dBm, 
or 7 uV. 

On transmit, it’s very much the 
same. Most linear transverters 
use two MOSFETs in a dual-bal¬ 
anced mixer scheme to improve 
linearity, but they need very little 
in the way of I-f excitation to do 
their job. Consider the typical 
transverter with four active stages 
of rf amplification, running 10 
Watts output. Such a transverter 
might only need a signal level of 0 
dBm, or 1 milliwatt, to achieve full 
rated power, and most commer¬ 
cially made transverters on the 
market today operate in that pow¬ 
er range. The conversion gain 
through the transmit section is 
then 40 dB from 1 mW to 10 W. 

You’ll also find that driving the 
TX mixers with much more than 1 
mW will yield no additional output, 
and at this point the TX mixer is 
saturated. When saturation oc¬ 
curs, the TX mixer is at the end of 
its linear mode of operation, so 
more drive will result in spurious 
mixing products and distortion of 


the original waveform. This is why 
most transverters have on-board 
attenuator networks, usually re¬ 
sistive. These attenuators allow 
up to 300-500 mW of energy to be 
applied without significant harm 
to the TX mixer stage. 

Higher drive levels require 
more attenuation to dissipate the 
excess drive, and such attenua¬ 
tors are available in up to 15- 
dB, 10-Watt models most fre¬ 
quently used with 144-MHz multi- 
mode transceivers. I’ve often 
seen transverters for 432, 1296, 
and higher damaged because the 
user forgot to incorporate the ex¬ 
ternal high-power attenuator and 
applied 10 Watts across 300 mW 
of resistors, destroying them and 
the TX mixer stages (sometimes 
even the RX mixer as well)! 

You could conceivably build a 
high-power linear transverter us¬ 
ing a power tube, such as a 
4CX250B, and drive it with a few 
Watts of energy at the i-f and a few 
Watts of LO injection, but this 
would be a bit impractical be¬ 
cause of size and power require¬ 
ments! Indeed, early linear trans¬ 
verters used balanced-mixer 
tubes such as the 7360 to get up to 
VHF frequencies with a few Watts 
of i-f excitation. 

The important thing to remem¬ 
ber is that properly designed 
transverters are linear devices. 
After all, we’ve just seen that they 
are essentially mixers with add¬ 
ons! That means that any type of 
I-f signal can be reproduced faith¬ 
fully at the desired transmit fre¬ 
quency, and any type of received 
signal can be downconverted. 
AM. FM, SSB, CW, RTTY, 
ATV. .. it makes no difference to 
the transverter! This is why I’ve 
long favored using transverters 
with HF radios for superior VHF 
and UHF operation, instead of 
costly multimodes. Why spend all 
of that extra money when the lin¬ 
ear transverter does its job so 
well, so simply, and so inexpen¬ 
sively? 

Remember, too, that the linear 




Fig. 1. Block diagram of a typical transverter, Pin diode or relay switch- Fig. 2. Here is the simplest form a transverter can take—two mixers and 

ing is often used between the TX and RX antenna. a local oscillator (LO). 
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Photo A. Here's a front view of the operating position at KT2B. HF 
transceivers and VHF exciters are on the left side, while transverters 
and VHF/UHF amplifiers are on the right. 


TX MIXER 



Fig. 3. We Ve now added a buffer amplifier and rf amplifier to the TX line, 
as well as an rf amplifier to the RX tine and a TX/RX switch. 


transverter allows you to employ 
all of the bells and whistles on 
your HF rig, such as fitter options, 
scanning, dual vfo’s, even gener¬ 
al-coverage receiver options! One 
ham I know uses his 2-meter 
transverter and TS-430S in AM 
mode to listen to the local airport 
transmissions in the 130-MH2 
range. 

Thanksgiving Openings 

Checking the mailbag, Mike 
Rhodes W8DN of Celina, Ohio, 
writes in to talk about the open¬ 
ings experienced throughout 
parts of the country last Thanks¬ 
giving (of all times!). Mike is active 
on both 2 meters and 70 cm using 
an ICOM 745 and Microwave 
Modules MMT-144/28R and 
MMT-432/28S linear transverters. 
(How appropriate!) In Mike’s 
words, . .I thought you might 
be trying to compile a pattern for 
the Thanksgiving Day VHF/UHF 
openings so here Is an extract 
from my log.. J was unaware of 
the opening until late Thursday 
evening after the holiday guests 
had left. It was just plain luck that I 
even bothered to turn on the rig! 
[That’s the way it usually hap¬ 
pens, Mike!].. Boy, am I glad I 
did! I’m a newcomer to VHF/UHF 
(except 2m FM).... This was my 
first real opening. What a beaut!” 

Mike goes on to discuss his 
observations regarding the pow¬ 
er needed to make consistent 
contacts, especially on 432 where 
he found that 40 Watts was all 
he needed to bag QSOs in EN93 
(Ontario), EM 15 (Oklahoma City), 
EM28 (Kansas), EM35 (Arkan¬ 
sas), FN20 (New Jersey), and 
FN02 (New York), among others. 
Mike, it looks as if you were 
busier than a one-armed paper- 
hanger! He also observes that the 
25 Watts on 2 meters was a little 
less than he needed to get 
through the ’’20-meter-like pile- 
ups on 144.200 MHz!” This has 


long been a problem on 2, and it 
doesn’t make much sense consid¬ 
ering how much bandwidth there 
is to use. 

Yours truly was busy nursing a 
cold and visiting relatives in Ver¬ 
mont and found out about the 
opening after I returned home. Of 
course. I’ve always maintained 
that all I have to do to make 2 
meters open up is go on vacation 
with no equipment. It never fails. I 
appreciate your input, Mike, and 
ask other readers with evidence of 
this sustained tropo opening to 
send along some logs or anec¬ 
dotes. And we thought all the 
good propagation was over by 
November 1! 

UPDATE 

Charles Osborne WD4MBK of 
the Southeastern VHF Society 
has computed the correct coaxial 
balun length for KLM's 144- and 
220-MH2 antennas (using RG-142 
Teflon^** coax). For 144 MHz, the 
length should be 31.6 inches 
shield to shield. For 220 the length 
should be 20.75 inches shield to 
shield. Add one-half inch to each 
end to allow enough wire to go to 
the spade lugs. 


COMING UP 

Several interesting items have 
arrived at the shack lately for re¬ 
view purposes, among them the 
Kenwood TS-711A(yes, I’m finally 
getting around to reviewing it!), 
ICOM IC-275 mobile multimode, 
SSB Electronics LT33S 902-MHz 
transverter, Microwave Modules 
50/28R 50-MHz transverter, and 
yagis for 144 and 902 MHz from 
Tonna. I’ve even heard rumors 
that a new Yaesu 727 dual-band 
HT is on the way as well. One 
thing is certain; I won't run out of 
VHF and UHF equipment to re¬ 
view in the near future. 

I’d like to hear your input on 
some of these items if you are al¬ 
ready using them in your station! 
Feel free to drop me a note and list 
any observations you have— 
likes, dislikes, whatever. In fact. 
I’d like to hear more about your 
station and operating habits—^fa¬ 
vorite bands, equipment, interest¬ 
ing contacts, and the like. Send 


along photos if you have them, 
ideally black-and-white prints. 

In that vein, I’ll show a recent 
shot taken of my station which I 
recently remodeled, adding 
sheetrock walls and insulation to 
make it look nicer and stay 
warmer in the wintertime. To the 
left side of the picture, you’ll no¬ 
tice an IC-740, an IC-551D, and a 
TS-430S. The 551D is on loan 
from Mike Crawford WA2VUN, 
but the IC-740 and TS-430S are 
my workhorse rigs. The 740 finds 
most of its use on HF (yes. I actual¬ 
ly operate those bands, too!), 
while the 430 serves as a trans¬ 
verter driver through the switch 
panel to the extreme right, 

Transverters are employed on 
2, 220, 432, and 1296 from the 
switch panel. A fifth position 
brings the 28-MHz XMIT and 
RCVR lines to front-panel BNC 
jacks for bench-testing purposes. 
Solid-state amplifiers run 200 
Watts on 2,120 Watts on 220, and 
130 Watts on 432, with a single 



Fig. 4. Now we've added a driver and PA stage, as well as transceive switching. 
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3CX100 tube running 80 Watts on 
1296. Yes, I like Bird wattmeters, 
before you ask. Below, the main 
power supply is an Astron RS35. 
Next to that is the Boonton 92 rf 
millivoltmeter, and next to that a 
Bird 600-Watt dry dummy load. 

Cables pass through a special 
plywood window panel and are 
supported with an elastic shock 
cord. The shelf brackets originally 
were designed to hang plants 
from, but they make great test ca¬ 
ble holders as you can see. Over¬ 


head multi-drawer storage cabi¬ 
nets facilitate parts storage, and 
Tve got plenty of spare parts for 
every type of application including 
spare FETs for preamps, which 
I used to blow up quite regu¬ 
larly years ago. I also added a 
phone, which is very helpful dur¬ 
ing contests! 

The television usually sits up¬ 
stairs, but I was busy repairing 
some equipment and watching a 
football game when the shot was 
taken, using my Cushcraft 32-19 


Boomer as a television antenna 
on channel 7. It works great, by 
the way! Just out of the picture to 
the left is a 6-foot rack cabinet, 
with the Hewlett-Packard 608F 
signal generator; 14-volt, 15-Amp 
supply; 1-kW, 144-MHz amplifier; 
300-Watt, 432-MHz amplifier; and 
2000-volt, 1-Amp power supply for 
contest work. 

All of these rigs feed the follow¬ 
ing antennas: on 160 and 80 me¬ 
ters, a B&W ac 1,8-30 wire anten¬ 
na. On 40 meters, a bazooka, and 


on 20-15-10, a Cushcraft R3 verti¬ 
cal. On 50 MHz, I use a KLM 7-ele- 
ment yagi @ 40'; on 144 MHz. a 
Cushcraft 32-19 @ 50'; on 220 
MHz, a KLM 14-element yagi @ 
55'; on 432 MHz, a Tonna 21-ele¬ 
ment yagi @ 45'; and finally, on 
1296 MHz, four 23-element Tonna 
yagis in an H-frame @ 58', 1 em¬ 
ploy 7/8" hardline at 1296; 1/2" 
hardline at 432; and 9913 at 220. 
144, and 50 MHz. 

That’s it for this month! See you 
in April, Above and Beyond!! 


4 


OOKING WEST 
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Bill Pasternak WA6ITF 
28197 Robin Avenue 
Saugus CA 91350 

PIRATE COORDINATION 
VS. THE FCC 

Establishing your own repeater 
council to lend an air of legitimacy 
to an uncoordinated repeater can 
place you in jeopardy of FCC 
sanction if that system causes 
even the slightest interference to 
a legitimate and recognized re¬ 
peater in that geographic area. 
This is according to FCC Special 
Services Division Chief Raymond 
A. Kowalski, who issued a letter of 
interpretation of the revised ama¬ 
teur repeater regulations as set 
forth in the Report & Order on PR 
Docket 85-22. 

The interpretation comes as an 
answer to an informational re¬ 
quest filed before the commission 
by ARRL VHP Repeater Advisory 
Committee Chairman Joe Eisen- 
berg WA0WRI of Lincoln, Nebras¬ 
ka. Eisenberg, who also serves as 
Nebraska State Frequency Coor¬ 
dinator and as the Nebraska rep¬ 
resentative to the multi-state um¬ 
brella organization called MACC 
(the Mid-America Coordination 
Council), had been asked to help 
arbitrate a long-standing dispute 
between a local frequency coordi¬ 
nator serving the Kansas City 
area and the two statewide coun¬ 
cils serving Kansas and Missouri. 
The latter had claimed the right to 
handle coordination for the Kan¬ 
sas City area on a shared basis, 
since the city lies on the Missouri 
River and is therefore divided be¬ 
tween the two states. 

Both statewide councils re¬ 
fused to recognize the work of a 
local Kansas City area frequency 
coordinator who had been per¬ 
forming repeater coordination for 


many years and who had the 
backing of the local radio club 
council. As discussions between 
the two opposing factions had 
brought no result, Eisenberg de¬ 
cided to obtain guidance from the 
FCC; he presented them a list of 
facts and issues as professed by 
both sides. 

Bureau Chief Kowalski ex¬ 
plained to Westlink Report that 
the FCC could not Interpret its 
own rules to satisfy any one partic¬ 
ular case. Its interpretation, while 
citing the situation In Kansas City 
as a specific, in fact, affects all 
amateurs, all repeaters, and all re¬ 
peater councils. 

We spoke with Ray by phone, 
and he gave Westlink Report the 
gist of what his letter to Eisenberg 
said: “When the FCC enacted PR 
Docket 85-22, it said, 'We encour¬ 
age local coordinators to partici¬ 
pate in a regional or umbrella enti¬ 
ty.' Our letter of November 13 
interprets that language to mean 
that where there is a regional enti¬ 
ty—as there is in the Missouri and 
Kansas areas, which have in fact 
determined who the rightful coor¬ 
dinator is in Kansas City—then 
that is the rightful coordinator, and 
people who operate with coordi¬ 
nation from anyone else do so at 
their peril. It is the licensees of 
the repeaters, not the coordinator 
or bogus coordinator, who are 
risking sanctions if interference 
occurs.” 

We asked Kowalski if this action 
were aimed at ridding amateur ra¬ 
dio of the many pirate coordina¬ 
tion councils that have been 
springing up of late to challenge 
the long-established and bona 
fide repeater coordination opera¬ 
tions and spectrum management 
entities in various cities nation¬ 
wide. ‘The mechanism for mak¬ 


ing them go away is that they are 
exposing other people to jeop¬ 
ardy,” said the FCC Bureau 
Chief, "and we are not going to 
hear of other people saying, ‘Well, 
how did I know?’ We are put¬ 
ting them [all amateurs] on notice 
right now!” 

How can you tell who is and who 
is not a valid frequency coordina¬ 
tor for your geographic area? The 
simplest method at this time is to 
consult the latest issue of the AR¬ 
RL Repeater Directory, While not 
an absolute bible as to who is who 
in frequency coordination, it is 
the most accurate listing to date, 
and according to Bart Jahnke 
KB9NM, who serves as its editor, 
the League takes as many pre¬ 
cautions as are humanly possible 
to ensure the accuracy of this 
publication. 

Westlink Report contacted 
Jahnke and asked several ques¬ 
tions pertaining to the way in 
which such listings are devel¬ 
oped. KB9NM replied that the Re¬ 
peater Directory lists only re¬ 
peater coordinators that it knows 
exist and that are active. In the 
case in which a regional coordina¬ 
tion body exists (as favored by the 
FCC in PR Docket 85-22), the Re¬ 
peater Directory mentions the lo¬ 
cal council(s) recognized by such 
a body. 

Where one repeater council or 
coordinator has been replaced by 
another, the Repeater Directory 
attempts to obtain, by confirma¬ 
tion in writing, the current coordi¬ 
nator’s identity. Additionally, 
“made-to-order” coordination 
councils are not recognized un¬ 
less (a) the area in which they 
claim to coordinate has been 
proven to be vacated by a previ¬ 
ous coordinator or (b) the proper 
election has taken place by either 
the general amateur population or 
by the owners/trustees of ALL re¬ 
peaters that fall under that juris¬ 
diction, Jahnke added that "the 
ARRL attempts to authenticate 
the validity of any and all coordi¬ 


nators/counci Is that it lists in the 
Repeater Directory. These list¬ 
ings are generated with the best 
information available to us at 
that time.” 

Does the FCC recognize coordi¬ 
nators and councils listed in the 
ARRL Repeater Directory as be¬ 
ing the "official entities” of given 
geographic regions? Bureau 
Chief Kowalski notes: "The state¬ 
ments that were made about it (by 
FCC officials two to three years 
ago) were made at a time when 
the ARRL Repeater Directory was 
the only thing there was as far as a 
listing of coordinated repeaters. 
But, since that time, PR 85-22 has 
come out. and since that time the 
amateur radio community has be¬ 
gun to explore the notion of re¬ 
gional councils, of umbrella orga¬ 
nizations, and they have begun to 
explore the idea of a nationwide 
data base. So, I would not say that 
the fact that you [a repeater] ap¬ 
pear in the ARRL Repeater Direc¬ 
tory has the same weight that it 
had, say, two years ago. but, on 
the other hand, it still is a good 
indication (to the FCC) that this 
repeater is coordinated, and at 
least it is a place where, until 
something better comes along, 
coordinators can look to see if 
there is anybody on a particular 
frequency. 

"It [the ARRL Repeater Directo¬ 
ry] is the kind of thing that some¬ 
one says, 'Well, wait a minute. 
This stray coordinator has come 
along and coordinated somebody 
on this frequency, but I can pro¬ 
duce lists going way back some 
10 years (including listing in the 
ARRL Directory) that show that I 
have been there all of the time and 
that anybody who is looking to co¬ 
ordinate (a new repeater) could 
have looked it up in this well- 
known source.' So I think that it 
[the ARRL Repeater Directory] in¬ 
deed does carry a lot of weight.” 

What can a repeater coordina¬ 
tion council that feels it is truly the 
rightful representative of a given 
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area do if it thinks that it has been 
treated unjustly by a larger re* 
gionwide or another existing coor* 
dinator/council? Kowalski sug* 
gests that using the electoral 
process might be a solution, but 
he also notes that such an elec* 
tion must include ALL amateurs 
of a given geographic region and 
not just those hams who serve 
on repeater councils or who own 
repeaters. 

Who would bear the cost of 
such an election? That he can¬ 
not say. But, an election of this 
type would necessarily include 
the costs of printing and distrib¬ 
uting secret mail-in ballots, an in¬ 
dependent “Committee of Tell¬ 


ers” (probably located out of that 
region to provide election secu¬ 
rity to count the votes), an agen¬ 
cy willing to lend its support to cer¬ 
tify the outcome so that it could 
not later be challenged in court, 
and the rest of what goes into 
holding such an above-board 
election. AH of these costs would 
probably fall to the challeng¬ 
ing coordinator, since the estab¬ 
lished coordination body has no 
reason to spend its funds on such 
an election, and the ARRL has 
made it clear that it intends to 
“stand clear” of the political as¬ 
pects of the repeater coordina¬ 
tion and spectrum management 
process. 


The letter of interpretation sent 
to VRAC Chairman Eisenberg, 
along with the very tight guide¬ 
lines established by the ARRL 
to obtain a “Coordinators’ List¬ 
ing” in the ARRL Repeater Di¬ 
rectory as outlined above, means, 
in reality, that a self-professed 
pirate frequency coordinator will 
not be recognized by either 
the FCC or the ARRL, and that 
those repeaters who try to evade 
the regulation of an established 
and recognized coordinator face 
the prospect of severe sanctions 
and penalties if their operation 
causes harm to a coordinated 
operation. It also means that if a 
repeater coordinator says that 


Mike Bryce WB8VGE 
2225 Mayflower NWi 
Massillon OH 44646 

DAYTON SCOOP 

As I promised last month, I’m 
going to scoop everyone with 
news of the Dayton Hamvention 
’87, But, before I go on with the 
plans for *87, I’ll look back at Day- 
ton Hamvention ’86. 

The Belton Inn provided us with 
the 10th and 11th floors. Things 
started to cook on Thursday with 
Jim Fitton setting up the hospitali¬ 
ty suite. After dining out on pasta, 
the group returned to the hospital¬ 
ity suite and talked about anten¬ 
nas, with Brice Anderson W9PNE 
showing off his waist-high 30-to- 
10-meter micro-loop antenna. 
This job was the sequel to his last 
Field Day experiments. 

The fact that one table was cov¬ 
ered with some of the best-looking 
home-brew gear I have ever seen 
was worth the tnp to the hospitali- 


Number 24 <»i your FeedbMk cwnd 

ty suite. With those small back¬ 
pack figs lying on the table and 
with the micro antenna present, 
well just guess what we did? 
Seemed as if we loaded up every¬ 
thing within reach of the radios. 

I sure would like to know what 
that one guy was doing with our 
antenna sinker on the 3rd floor. 
Every time we dropped the anten¬ 
na out over the patio and down the 
side of the hotel, someone would 
cut off the wire the weight was on. 
Good thing the weights were emp¬ 
ty cans of beer! 

The main QRP booth was 
manned by Leo KC5EV, and Jim 
KK7C took control of the flea mar¬ 
ket spot. Membership sign-up 
sheets were at both locations. 

Now I can understand why ev¬ 
eryone in W6-land is laid-back. 
Bob W6SQK led more than 35 of 
us through the back alleys of 
downtown Dayton looking for our 
banquet hall. After eight blocks of 
walking, we finally made it. Wits in 


place of Watts, that's what it took 
to communicate with each other at 
the banquet. Much fun was had by 
all. Back at the hotel, some chest 
pounding—about the best DX, 
Field Days, antennas, and such— 
was exchanged till the wee hours 
of morning. 

Saturday at about 4 p.m. we 
had an official QRP ARCI meet¬ 
ing. Since I am on the Board of 
Directors, I discussed issues that 
helped determine the direction of 
the club for the coming year. We 
lacked one member to have a quo¬ 
rum. Issues that had to be voted 
on were done so via the mall. 

That evening, many well-known 
QRPers showed up, including 
Adrian Weiss W0RSP, Chris Page 
G4BUE, Jerry Trotten K8IRO. Les 
Shattuck W2IPX, and Jim Fitton 
W1FMR. Several awards were 
given out to individuals recogniz¬ 
ing their efforts in QRP. 

The QRP forum started Sunday 
morning. Chris Page was speak¬ 
ing on QRP in the UK. I knew he 
would have been a hard act to fol¬ 
low, so I started off the forum with 
a talk on my favorite subject—so¬ 
lar energy and QRP. Then Chris 
gave his talk, and Les Shattuck 
discussed the direction of the 
club. Ade Weiss tied things all to¬ 
gether with a question and answer 
session. What a time we had— 
more than three hours spent talk¬ 
ing QRP. 

That was last year. What can 
you expect this time? Well more of 
the same, only better. First things 
first. We again will be staying in 
the Belton Inn in downtown Day- 
ton. Once more Jim Fitton wilt be 
taking care of the rooms. I urge 
you to call Jim at (617)-374-3594 
for more information. Collect calls 
will be answered by his cat, Fred. 
If you want, write to Jim at PO Box 
58. Ward Hill MA 01830. Remem¬ 



Photo A, Close-up view of the backpack special Notice the two batteries 
to the fight 


“the band is full and there is 
no room for your new repeater 
because it will interfere with al¬ 
ready existing machines,” then 
you had best not even consider 
putting it up. 

Thanks to VRAC Chairman 
Eisenberg, the word of a fre¬ 
quency coordinator now appears 
to hold the weight of FCC reg¬ 
ulation. To again quote Division 
Chief Ray Kowalski: “That ought 
to go a long way toward strength¬ 
ening and putting teeth into what 
the commission said as far as 
how you tell the rightful coordina¬ 
tors, We [the FCC] are not going 
to put up with *fly-by-night' pirate 
coordinators!”* 


ber, I write this in early December, 
so the rooms may be very close 
to being gone by now. Rates will 
be about 35-40 bucks for a dou¬ 
ble room. Jim will be able to give 
you more updated information 
about cost. 

This year the QRP ARCI will 
have a commercial booth set up. 
This will enable us to sell member¬ 
ships, books, and perhaps a small 
kit or two. Do be sure to stop by 
and say hello. 

Bob Spidell W6SKQ will take us 
on another tour of Dayton after 
dark—on foot, I’m sure. 

If nothing else, stop by and see 
all the home-brew radios in the 
hospitality suite. Who says hams 
don’t build? QRP operators do! I 
have a good feeling that we may 
see some CCW (Coherent CW) 
rigs there. Think of it. Running 3 
Watts into a long wire with Q5 copy 
using a Tandy Model 100 and a 
CCW home-brew rig. It’s even 
more fun If everything is done 
portable. 

Since it is early, I don’t know 
when the QRP forum will be. I do 
know that I will be giving a talk on 
home-brewing and solar-power¬ 
ing of QRP rigs. I received a letter 
from Rev. George Dobbs G3RJV 
saying that he might make the trip 
over here with Chris Page this 
year. If so, it looks as if it will be a 
very interesting forum. 



Photo B. Alan Pike fires up on 40 
meters for a few QRP QSOs. 
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UTC 

cm 


Novlcet 

14-16 

14.060 

14.285 


16-17 

21.060 

21.385 

21.110 

17-18 

28.060 

28.885 

28.110 

18-19 

7,040* 

7.285 

7.110 

19-20 

14,060 

14.285 


20-21 

21.060 

21.385 

21.110 

21-22 

28.060 

28.885 

28,110 

22-23 

7.040* 

7.110 


23-00 

14.060** 

14.285 


00-01 

7.040* 

7.285 

7.110 

01-03 

3.560 

3.985 

3.710 


*Some other countries use 7.030, 

• ‘Transcontinental QRP Net—Join us! 


Table 1. First-Sunday schedules. The QRP ARCI sponsors an informal 
QSQ party the first Sunday of each month at the following times and 
frequencies. Try CW on the hour and SSB and Novice frequencies on 
the half hour. Join in to get acquainted with other QRPers. 


My wife will also be set up with 
official "Hate Mike Bryce Club" 
forms. She plans a sellout. Give 
the kids to Grandma^ gas up the 
ole auto, and make plans for a 
great weekend filled with good 
friends, QRP, and good food. 
Come to the Dayton Hamvention, 
the "Wright" place to be. 

BACKPACKING QRP 

I like to operate portable QRP. 
Alan Pike W8MGF sent me a letter 
and the photographs shown here. 
Alan likes to get out and away 
from it all by backpacking into the 
boonies and operating QRP. He 
says: 

"I am into backpacking and am 
a member of a group of guys that 
go hiking every year. We always 
take off the first week after Labor 
Day. It takes some extra selling 
with the wife, but is well worth the 
effort. For six days last September 
we tackled the trail that goes 
along the shore of Lake Superior, 
primarily in Pictured Rocks Na> 
tional Park in the upper peninsula 
of Michigan. 

"This year, I decided to make a 
concerted effort to take ham radio 
along with me. I packed an MFJ- 
40T transmitter, a handful of FT- 
243 crystals for 40 meters, a 
Kantronics 8040B receiver, a 
hand key on a piece of masonite, 
and a dipole cut for 7.040 MHz. 
Power was two 6-volt lantern bat¬ 
teries wired up to give me 12 volts. 
Everything except the batteries fit 
in a small pack which I attached to 
my backframe. 

"At the first campsite, I strung 
the dipole between a couple of 
pine trees using 80-lb. test mono¬ 
filament line and called CQ. My 
first contact was Mac WB2HCT 


in Lawtons, New York. My non¬ 
ham trail buddies were duly im¬ 
pressed. In the next Hve days, I 
logged a little more than 50 con¬ 
tacts in 12 states plus Canada. 

"Thunderstorms on the final 
night shortened my operating 
time and I quickly took down the 
dipole. We weathered the storm 
and walked into Munising, Michi¬ 
gan, the next day. The only thing 
that got wet was me and the log 
book. Both dried out fine. 

"It was a real kick to sit on a log 
overlooking Lake Superior, deep 
in the Michigan woods, and be 
able to talk to hams all over the 
Midwest and East. For me, it was 
a poor man's DXpedition. Hang¬ 
ing around 7.040 was a plus, too. 
Several hams went the extra dis¬ 
tance to pull me through when 
they discovered I was QRP and on 
the trail as well. 

"I encourage your readers to try 


combining the accomplishment of 
backpacking in the boonies with 
the sport of QRP. It probably is not 
a bad safety backup either." 

Well, Tm impressed. Looks as 
though Alan is very serious about 
combining two of his hobbies into 
one. Any more hikers out there 
who would like to tell their stories? 
What is the best antenna to use in 
the outback? I’m sure that every¬ 
one would like to know. I do. 

FIELD DAY 

Speaking of operating in the 
field. The big one is coming. You 
know, Field Day. I would like to run 
a special Field Day column, but 
need your input. Do you have a 
special "death-ray" antenna? 
How about your operating se¬ 
crets? Everyone does some chest 
pounding when it comes to Field 
Day. The time is near, so drop me 
a line, and I’ll get it printed up. 


QRP ACTIVITY 

Several of the letters that I have 
received ask where they may find 
active QRP operators. The QRP 
ARCI sponsors the First-Sunday 
QSQ parties. This is not a contest, 
but rather an informal get-togeth¬ 
er to meet with each other and 
exchange ideas on QRP. Table 
1 shows the schedule. Do give 
it a try. 

One more place to look for 
QRP activity is on 30 meters. Look 
for QRP CW signals on 10.105 
and 10.120 MHz. All are encour¬ 
aged to call and listen on these 
frequencies. 

MORE TOCOME 

I plan to have a busy year with 
the QRP column. Next month I will 
try and do the Field Day special. 
Look out for columns on solar 
power, operating tips, antennas, 
contesting, and more. As I have 
said in the past, it is your column. 
Tell me what you would like to see, 
and ril do my best to get it printed. 
I welcome photographs, just 
make sure they have a lot of con¬ 
trast and are in focus. Black-and- 
white are the best to send, but 
color ones are fine if they meet the 
above requirements. Sorry, if I 
send them in to be printed, you will 
not get them back. Make copies to 
send to me. 

I try and answer all letters, but I 
sure would like an SASE. My 
postage bill is growing out of line. 
For those who would like to send 
mail via CompuServe E-mail, my 
ID number is 73357,222. However 
it’s done, I really appreciate the 
input. Until next month, enjoy the 
upcoming spring season and 
QRP operation.■ 
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Now ^or the first time you cau enjoy the truly unique 
operation of a DiritaJ Voice Announcement System, 
designcxl spedficaliy for Amateur Radio commintca- 
tions The DVK-100 represents the latest technology irj 
digital audio prtjccssing. 
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Andy MacAllfster WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

FANTASTIC 

Thai’s how satellite chasing has 
been since last time. I have made 
numerous contacts via Radio 5, 
Radio 7, Fuji-OSCAR 12, and 
AMSAT-OSCAR 10. I can’t guar* 
antee that things will stay this way 
till this material gets to press, but it 
brings home an important point 
about the amateur radio satellite 
program: Never give up on a 
hamsat until everybody agrees 
that the last signals have been 
heard. Even then, surprises can 
occur. All of my AO-7 activity (sev¬ 
eral hundred QSOs) occurred 
long after the on-board batteries 
gave out. 

Last month I discussed FC)-12, 
other operational hamsats, track¬ 
ing methods, and projects of the 
distant future. This month I’ll 
start with updates on our present 
group of communication space¬ 
craft, follow with some historical 
perspective on the modes of op¬ 
eration used to communicate 
through transponder-type satel¬ 
lites, and continue with projec¬ 
tions into the near future. These 
"crystal ball" activities Include 
the proposed frequency plans for 
the Soviet Radio 9 and Radio 10 
satellites as well as the French Ar- 
sene satellite. 

Updates 

Radio 5 and Radio 7 (identified 
by RS5 and RS7 on their respec¬ 
tive CW beacons) have failing bat¬ 
teries. During periods of eclips¬ 
ing, their operating schedules are 
severely shortened. I can recall 
times when nothing was heard for 


days. When the satellites experi¬ 
ence periods of continuous sun¬ 
light, though, signals have been 
great and QSOs are numerous 
and enjoyable. It doesn’t take 
much to get copyable signals from 
these satellites. I use a dipole and 
an HF transceiver with a home¬ 
brew preamp to receive the 29.4- 
29.5-MH2 signals, 

AO-10 is another satellite that 
many have already written off. 
The radiation damage to the on¬ 
board memory has made it nearly 
impossible to uplink even simple 
commands to the satellite. The 
command team has worked tire¬ 
lessly to keep AO-10 useful and 
in reasonable health. Perhaps it 
can continue to function until the 
launch of Phase 3C (AO-10‘s re¬ 
placement) later this year. The DX 
is still out there, but if you find the 
transponder "ON," use low pow¬ 
er and avoid operation around 
perigee. 

FO-12 continues with no prob¬ 
lems. Due to the 1500-km altitude 
and the 50-degree inclination, 
passes are about as long as Radio 
5 and Radio 7 (1660-km altitude). 
The inclination (angle that the 
satellite's path makes as it cross¬ 
es the equator) of FO-12 does al¬ 
low for a lot of eclipse time—up to 
30 percent or as little as zero, de¬ 
pending on the relative positions 
of the sun, earth, and satellite. 
Due to power budget constraints, 
schedule changes wilt likely be 
implemented every few months. 
Presently we have three days of 
linear transponder activity, two 
days of "digital," and two days in 
the recharge mode. 

The Modes of OSCAR 

Until August of last year, most 



Photo A. AMSAT’OSCAR 7QSL 
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Downlink, 
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ROBOT Transponder 
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145.820 

•Downlink;! 


29,320 


Fig, 1, Proposed transponder configuration for Radio 9. 


amateur satellite enthusiasts 
have had only a few operating 
"modes." These included mode 
A via the Soviet Radio satellites 
with 2m uplinks and 10m down¬ 
links: mode B on AO-10 with 70 
cm up and 2m down. Now we add 
modes "JA" and "JD" via FO-12. 
Mode JA is a standard linear 
transponder with 2m up and 70 
cm down, while JD is the digital 
packet transponder. But what is 
the background of these modes? 

The first amateur radio tran¬ 
sponder in space was on board 


OSCAR 3. It was similar to a linear 
2m translator with an input at 
the low end of the band, and out¬ 
put just 1.8 MHz higher. It was a 
2m repeater in space. OSCAR 4 
had a VHF/UHF transponder with 
a 2m input and a 70-cm output. It 
was the first amateur crossband 
satellite. 

Our first long-life satellite was 
AO-6, using the now-familiar 2m 
uplink and 10m downlink system. 
AO-7, launched in 1974, had two 
transponders and four modes of 
operation. The modes were logl- 



Photo B. Radio 7 QSL for OSO with on-board “ROBOT* in “Cosmic 
Space. “ 
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Mode A 


Uplink 

Downlink 

Beacons 

ModeK 

145.960-146.<K)0 

29.460-29.500 

29.457 

29.503 

Uplink 

Downlink 

Model 

21.260-21,300 

29,460-29.^0 

Uplink 

Downlink 

Beacons 

ROBOT Transponder 

21.260-21.300 

145.960-145.995 

145.957 

145.997 

Uplink 

Downlinks 


21.140 

145.957 

145.997 


Fig. 2. Proposed transponder configuration for Radio 10. 


cally called A, B, C, and D and 
were the output states of two con¬ 
trol flip-flops. Significantly, this la¬ 
beling initiated generic transpon¬ 
der labels. Mode A referred to the 
2m to 10m link, B was the 70 cm to 
2m system, and C represented 
the reduced-power B operation. 
Mode D was simply the battery 
recharge mode. AO-8 was to be a 
simple replacement for AO-6, but 
thanks to JAMSAT (the Japanese 
affiliate of AMSAT) it also carried a 
mode J transponder with a 2m up¬ 
link and a 70-cm downlink similar 
in idea to that on board the short¬ 
lived OSCAR 4. 


The same year AO-8 was 
launched, two Russian satellites. 
Radio 1 and Radio 2, were placed 
into higher-altitude {1,700-km) 
circular-polar orbits. These were 
mode A devices and were the 
first hamsats from the Soviet 
Union. The receivers were ex¬ 
tremely sensitive but were also 
very susceptible to overload. The 
transponders didn’t last long, 
but the Radio 1 beacon on 29.4 
MHz was heard at times even in 
1986, although the CW data is 
meaningless. 

In 1981 we greeted six new 
Russian satellites from a single 



Photo C. Home-brew Fuji-OSCAR 12 modem using the G3RUH circuit 
board. The modem interfaces the radio to a standard packet TNC for 
mode "JD.” 
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Fig. 3. Proposed transponder configuration for Arsene. 


launch. Two were 10m beacons 
(Radio 3 and Radio 4), two had 
mode A transponders (Radio 6 
and Radio 8), but the final two 
(Radio 5 and Radio 7) had both 
transponders and on-board “RO¬ 
BOTS'* that made serial-num¬ 
bered CW QSOs from “Cosmic 
Space," as the QSLs read. 

A year later, ISKRA 2 and 
ISKRA 3 (student experimental 
satellites) were deployed from 
Salyut 7. Neither satellite lasted 
long—about two months for 
ISKRA 2 and a little over one 
month for ISKRA 3. It was the first 
attempt at mode K, as the Rus¬ 
sians called it. The transponders 
were to have 15m uplinks with 
10m downlinks. Although ISKRA 
3 had heat problems, an oscillat¬ 
ing power regulator, and a blown 
transistor, some mode K success 
was reported in Europe, while 
ISKRA 2 was never commanded 
out of the beacon mode. The Rus¬ 
sian RS series has provided the 
starting point for many newcom¬ 
ers looking for a taste of satellite 
activity without making a large 
commitment of money and time. 
The satellites functioned quite 
well with reasonable coverage 
and reliable operation. 

Mode B on AO-10 has offered 


us a chance to communicate via 
satellite with others for hours on 
end. Due to a transponder mal¬ 
function, AO-IO’s mode L (24 cm 
up and 70 cm down) did not be¬ 
come the new mode of prefer¬ 
ence. A few hundred stations 
worldwide managed to achieve 
the additional 10~15-dB uplink 
power requirement forced by the 
failure of a bias regulator in the 
downlink transmitter. For most, 
however, mode L remained just a 
curiosity. 

Today we still have occasional 
operation via Radio 5, Radio 7. 
and AO-10. With FO-12 in orbit, 
many long-time satellite enthusi¬ 
asts have come back on-line, 
while newcomers are discovering 
the interesting characteristics of a 
J-style transponder. FO-12 de¬ 
lights us with a highly functional 
and fascinating medium for reli¬ 
able, but short, contacts. We have 
yet to realize the potential of mode 
JD, the digital mode on this new 
satellite. The possibilities are 
exciting. 

Future Hamsats 

In mid-June of 1986, the Inter¬ 
national Frequency Registration 
Board (IFRB) of the International 
Telecommunications Union (ITU) 



Photo D. Rear view of the FO-12 modem. Photo E. Interior view of the FO-12 modem. 
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received documents from the 
USSR concerning the proposed 
launch of two amateur satellites. 
The information contained orbital 
parameters, transponder fre* 
quencies that might be used, and 
other receive and transmit char¬ 
acteristics of the spacecraft. The 
planned orbit is to be inclined 83 
degrees at a 1000-km altitude. 
The inclination is like previous Ra¬ 
dio satellites, but the height of the 
orbit is lower, thus giving a period 
of about 105 minutes. Recently, 
specific frequencies have been 
announced, and according to 
sources in Europe, the transpon¬ 
der modes, as shown in Figs. 1 
and 2, define the Radio 9 and Ra¬ 
dio 10 satellites. Note that modes 
K and T on Radio 10 can operate 
simultaneously. 

Mode K operation has the po¬ 
tential for some very interesting 
over-the-horizon satellite con¬ 
tacts. When band conditions are 
good enough to hear the 10m 
downlink signals while the satel¬ 
lite is over another part of the 
world, conditions for the 15m up¬ 
link are likely to be excellent. 


Dipole antennas and HF rigs 
should certainly do the job for 
most of us. The only problem to 
watch for is receiver “desense." 
Listening on 10m while transmit¬ 
ting 100 Watts on 15m can be a 
real problem when both rigs are in 
the same room, especially if a 
preamp is in use. I have found 
that physical and electrical isola¬ 
tion of the receive system can 
really help. 

Mode T promises to be a very 
interesting experiment. With a 
15m uplink and a 2m downlink, 
just operating via this mode will be 
different from the standards of the 
past. Mobile operation comes to 
mind since desense will be very 
simple to eliminate. Downlink sig¬ 
nals should be easily heard and 
free from ignition noise and other 
man-made interference. The 
“ROBOT" transponder on Radio 
10 also uses the mode T format, 
another first. 

Another satellite that may “take 
off" in the near future is the 
French Arsene Project. It was 
hoped that the French satellite 
would be launched with Phase 3C 


later this year, but project delays 
will postpone Arsene’s debut until 
1988. Fig. 3 shows the transpon¬ 
der frequencies. Modes B and F 
use the same uplink frequencies 
but cannot be in use simulta¬ 
neously. They will alternate oper¬ 
ation. The 100-kHz-wide B 
transponder is actually composed 
of four 25-kHz-wide segments, 
each with an independent age. 
This will limit the effects of high- 
power ground stations (that may 
cause the transponder to over¬ 
load) to a single 25-kHz-wide seg¬ 
ment of the passband. Arsene is 
nearly a yard high, a yard wide, 
and weighs 300 pounds (100 
pounds more than AO-10). I'll be 
reporting more information on this 
project as the launch date comes 
closer. 

Nets 

With new satellites on the ho¬ 
rizon and schedule changes to 
our present hamsats occurring all 
the time, the AM SAT nets can 
be invaluable. There are satel¬ 
lite-chaser nets going on some¬ 
where in the world every day, but 


the most prominent one is the 
20m AMSAT International Net 
every Sunday at 1900 UTC on 
14.282 MHz. Others that may be 
more convenient for your sched¬ 
ule Include three Tuesday night 
75m nets. The “East Coast" ver¬ 
sion starts at 9 p.m. (EST or 
EDT), followed by the “Mid-Amer- 
ica" net at 9 p.m. (CST or CDT). 
The "West Coast" net takes over 
at 8 p.m. (PST or PDT). There 
are VHF and UHF nets In many 
of the larger metropolitan areas, 
but begin with HF. These nets 
have been in operation for years 
and may surprise you with their 
coverage and information con¬ 
tent. 

Correction 

I gave you a wrong company 
name last month. NH Enterprises 
(22104 66th Ave. West, Mount- 
lake Terrace WA 98043) markets 
an interface for the VIC-20, C-64. 
and Timex 1000 in conjunction 
with potentiometer rotators such 
as the Kenpro KR400/500, 

Until next time, good satellite 
huntingIH 


-N 


K6K> PACKET 

NiM^ber 22 on your F«c(U»ck CMd 


Harold Price NK6K 
1211 Ford Avenue 
Redondo Beach CA 90278 

PACKET POLL RESULTS 

The Great (or not-so-great) 
Packet Poll of 1986 Is now com¬ 
plete. See the December, 1986, 
issue if you haven't the slightest 
idea what Tm talking about. Much 
to my surprise, most (about 500) 
of the responses came In via pack¬ 
et radio, and most of them were 
relayed via the HF forwarding sys¬ 
tem. Fortunately, the 14.109 sys¬ 
tem was in place when all this 
started; otherwise, there would 
have been a real mess. I dis¬ 
cussed some of the logistics last 
month. 

Some Stats on the Stats 

There were 601 responses to¬ 
tal; 63 came in on paper via the 
mall. There were 330K bytes of 
data in the messages received via 
packet; most of that was header 
lines. 

The raw results are below. I'll 
provide more commentary next 
month. Note that as with most 
computer rounding, the percent¬ 
ages won’t add up to 100%. Also, 


some things will show up as 0% 
even though there were some re¬ 
sponses in that area. 

Also contributing to the total for 
a question is the “no answer" or 
“other" responses. For questions 
where this answer was large, ril 
make a special note. 

A large number of BBS sysops 
answered the poll, 26% of the 
total responses in fact. This num¬ 
ber may be out of sync with the 
true proportion of BBS sysops in 
the total packet population. For 
this reason, Tve included three 
columns of responses; the first is 
for the entire group of those re¬ 
sponding, the next is for those not 
claiming to run a BBS or a 
digipeater, the third number is for 
those running a BBS. I have not 
shown the digipeater owners sep¬ 
arately. 

For an example of why this Is 
important, look at question 12: 
94% of the sysops have a radio 
dedicated to packet, but only 58% 
of the non-sysops do. The figure 
for everyone (including digipeater 
owners) Is 70%. On the other 
hand, no matter how you interpret 
this, a significant number of users 
have a radio dedicated to packet. 


Maybe the rest are in the market 
for one. (Any manufacturers read¬ 
ing this?) 

When there was more than 
one answer in the response to a 
question, only the first one was 
tabulated. 

There were a total of 601 re¬ 
sponses—373 in the not-BBS cat¬ 


egory and 127 in the BBS sysop 
group. The rest were digipeater 
owners. 

As I said last month, special 
thanks go to the BBS ops who 
forwarded responses to me, and 
who forwarded my acknowledg¬ 
ments back, and in particular to 
WB6KAJ. 

Total Non-BBS BBS 


1)Sex: 


A) Male 

96% 

95% 

98% 

B) Female 

3% 

4% 

1% 

2) Age: 




A) 15 or below 

0% 

1% 

0% 

B) 16-21 

2% 

2% 

2% 

C)22-39 

46% 

46% 

47% 

D)40-59 

42% 

39% 

46% 

E) 60 and up 

9% 

12% 

5% 

(Packet isn 7 bringing in the younger set as much as 1 'd hoped it would.) 

3) License class: 




A) Novice 

0% 

0% 

0% 

B) Technician 

15% 

16% 

140/0 

C) General 

14% 

13% 

160^ 

D) Advanced 

35*% 

35% 

39% 

E) Extra 

33% 

35*% 

2B% 

4) Number of years licensed: 




A) 1 or less 

2*% 

3% 

0% 

B)1-5 

13% 

17*% 

7% 

C)6-10 

20% 

20% 

200/0 

D)11-20 

28*% 

25% 

320^ 

E) 21 or more 

36% 

34*% 

41 o^ 

(Sysops seem to have a longer time in grade.) 



5) Year you first used “packet": 




A) Before 1980 

1% 

1% 

10^ 

B) 1980-1983 

13% 

8% 

25% 

01984 

16% 

11% 

3m 

D)1985 

28% 

28% 

2B% 
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E) 1986 

42% 

52% 

15% 

(There's a big difference between groups.) 



6) 1 first heard about packet from: 




A) Friends/on the local repeater 

33% 

30% 

35% 

B) Demo at a club meeting 

12% 

12% 

12% 

G) Demo at a convention 

7% 

6% 

7% 

D) Demo at Field Day 

1% 

1% 

0% 

E) Magazine articles 

7) My job is (or used to be): 

46% 

50% 

42% 

A) Gomputer related 

40% 

40% 

43% 

B) Rf related 

15% 

14% 

17% 

G) Other 

44% 

46% 

38% 

(No wonder interfacing with our fellow hams isn’t easy sometimes, 

we’ve forgotten what they do.) 




8) Aside from jawing on the local repeater, 

has the majority of your 

amateur radio activities lately been packet-related? 


A) Yes 

79% 

72% 

94% 

B)No 

9) Number of TNGs owned: 

20% 

27% 

6% 

A)1 

58% 

77% 

19% 

B)2 

22% 

17% 

28% 

G)3 

10% 

3% 

30% 

D) Many 

10) Do you use the AX.25 protocol? 

9% 

3% 

23% 

A) Yes 

98% 

97% 

99% 

B) No 

2% 

3% 

0% 

11) Are you running (or do you also run) a protocol other than AX.25? 
(Also answer yes if you are pushing IP or other protocols through AX.25 

Ul frames.) 




A) Yes 

10% 

8% 

20% 

B) No 

89% 

91% 

80% 

12) Do you have a radio devoted exclusively to packet? 


A) Yes 

70% 

58% 

94% 

B) No 

29% 

41% 

6% 


13) Do you run a digipeater or other digital repeater where that station is 
up 24 hours a day and its primary purpose is to relay data for others? 
(Don’t answer yes if you simply have DIGI ON set in your TNG,) 


A) Yes 

26% 

0% 

54% 

B) No 

73% 

100% 

46% 

14) If you run a HOST/BBS system, do you: 



A) Run a WORLI or RLI-clone BBS 

B) Run a BBS that can forward 

17% 

0% 

81% 

to/from RLI systems 

2% 

0% 

9% 

G) Run a different type of BBS 

2% 

0% 

10% 

D) Do not run a BBS 

74% 

94% 

0% 

E) Other 

15) Where do you use packet? 

4% 



A) Mostly on VHF 

81% 

84% 

71% 

B) Mostly HF 

2% 

2% 

4% 

G) HF and VHF 

16) Your packet operation is: 

16% 

12% 

25% 

A) Mostly real-time 
person-to-person chats 

B) Mostly BBS messaging/ 

12% 

16% 

3% 

file transfer 

29% 

23% 

57% 

G) Both 

58% 

61% 

39% 

17) Do you have a forwarding BBS (RU-style) in reasonable range of 

your station (one or two hops)? 




A) Yes 

94% 

93% 

100% 

B) No 

5% 

6% 

0% 


(Of course, this poll was more easily answered by hams with access to a 
BBS.) 

18) Do you frequently use the forwarding feature of your local BBS? 

A) Yes 52% 39% 90% 

B) No 47% 60% 10% 

19) Have you built or designed anything for packet, for your own use or 
others? This includes hardware (TNCs, modems, connect alarms, tun¬ 
ing indicators, etc.) and software (terminal drivers, BBS systems, etc.). 
Kits don’t count. 

A) Yes 46% 38% 63% 

B) No 54% 62% 37% 

20) Did you put your TNG together from a kit? 


A) Yes 38% 30% 62% 

B) No 61% 69% 38% 

21) Would you be in favor of some type of “digital license/* one that 
gave primarily digital privileges on non-HF frequencies, required a 
technical test with digital-specific questions, and did not require a 
Morse-code test? 

A) Yes 53% 51% 54% 

B) No 45% 47% 46% 

22) Would you be in favor of something more than the question above, a 
“no code” license that gave wider ranging privileges on non-HF fre¬ 
quencies? 

A) Yes 33% 33% 36% 

B) No 65% 65% 62% 

23) Are you against ALL types of codeless license? 

A) Yes 37% 38% 36% 

B) No 62% 62% 62% 

24) Did you get your ham license as a result of hearing about packet 
radio? 


A) Yes 

2% 

2% 

3% 

B)No 

97% 

97% 

97% 


25) Do you know of anyone who got his license as a result of interest in 
packet radio? 


A) Yes 

14% 

10% 

24% 

B)No 

86% 

89% 

76% 

(These numbers should be better!) 




26) The computer you currently use for packet is: 



A) Gommodore 64 

26% 

31% 

9% 

B) Apple II 

6% 

6% 

2% 

G) Z-80/8080-based system 




(Xerox 820, etc.) and IBM 




PG/XT/AT and clones 

AAo^ 

34% 

79% 

E) Macintosh 

3% 

4% 

2% 

F) Dumb terminal 

4% 

3% 

2% 

G) Other 

15% 

20% 

2% 


(In the version sent out on packet, this question had two C answers. I 
made the adjustments and merged the IBM PC and Z-80 class for this 
report.) 

27) On the computer you use for packet, do you have: 


A) Floppy disk drive 

66% 

70% 

53% 

B) Small hard disk (10 meg or less) 
G) Large hard disk (greater 

5% 

3% 

11% 

than 10 meg) 

18% 

12% 

35% 

D) No disk storage 

10% 

13% 

2% 

28) What do you think about hams who 

send “digipeater on’ 

’ beacons? 

A) Tar and feather 'em 

40% 

34% 

51% 

B) Put 6" steel spikes in their eyes 

G) Put bamboo shoots under 

6% 

5% 

7% 

their fingernails 

11% 

11% 

12% 

D) Beacons don’t bother you 

39% 

44% 

28% 

E) Other 

4% 

5% 

2% 

(Most of the A responses were A, B, and C. By the way, this one was sort 


of a joke. There were really only two answers: '^Beacons bother me ’ ’ and 
"Beacons don 7 bother me. “ Boy did I get a tot of heat on this one.) 

29) The “packet network” available in 1986 is: 

A) More then you thought it would 


be when you first got on packet 

39% 

41% 

43% 

B) Less than you thought 

G) Pretty much what you’d 

21% 

20% 

22% 

expected 

39% 

38% 

35% 

30) Is HF your only link to other packet users? 



A) Yes 

2% 

3% 

1% 

B)No 

97% 

95% 

980^ 

31) Is HF your only link to a BBS system? 



A) Yes 

3% 

3% 

2% 

B)No 

96% 

95% 

97% 


32) Most of the data sent on packet today is message text or programs. 
There are also several other types of data, such as digital audio, digital 
video, graphics, telemetry, etc. Regarding non-text data: 

A) You have used non-text 


digital communications 

B) You would use it if equipment 

14% 

13% 

18% 

was readily available 

64% 

63% 

640/0 
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33% 


39% 


23% 


C) You have little interest in non-text C) Don‘t know 


digital communications 20% 21% 17% (Find out!) 

33) Do most of your packets go through a digipeater? 40) In your area, are the packet frequencies: 


A) Yes 

61% 

60% 

64% 

A) Too crowded 

39% 

39% 

40% 

B) No 

38% 

39% 

35% 

B) Sparsely populated 

15% 

15% 

13% 

34) How many digipeaters can you hit directly? (By digipeater, I mean a 

C) Just fine 

44% 

45% 

44% 

device or TNC on the air 24 hours a day with the primary purpose of 

41) In your area, how many VHF frequencies are in active 

use for 

being a digipeater. Remember to include all the frequencies in use in 

packet? 




your area.) 




A)1 

14% 

14% 

11 % 

A) 0-2 

23% 

24% 

I 80/0 

B)2 

23% 

23% 

20 % 

B) 3-6 

43% 

440/0 

430/0 

C) 3-6 

49% 

49% 

50% 

07-12 

21 % 

20 % 

230/0 

D) More than 6 

12 % 

11 % 

19% 

D) 13 or more 

12 % 

120/0 

150/0 

42) In your area, forwarding BBS systems are: 



35) How many BBS systems can you hit directly? 



A) Using too much channel time 

18% 

18% 

13% 

A)0 

20 % 

210/0 

110/0 

B) Not a problem 

78% 

78% 

84% 

B)1-2 

42% 

420/0 

390/0 

C) Other 

4% 

3% 

3% 

C) 3-6 

30% 

290/0 

400/0 

(Of course, iVs tough to answer this one as A) when you’re typing the 

D) 7 or more 

6 % 

6 0/0 

90/0 

response into a BBS.) 




36) How many BBS systems can you hit using 

no more than one 

43) Regarding your packet use, do you: 




digipeater? 




A) Use it less than you once did 

15% 

18% 

8 % 

A)0 

5% 

5% 

2 % 

B) Use it more now than before 

41% 

34% 

58% 

B)1-2 

31% 

32% 

24% 

C) Stayed the same 

42% 

45% 

34% 

C) 3-6 

40% 

40% 

43% 

D) Dropped it all together 

1 % 

1 % 

0 % 

D) 7 or more 

22 % 

210/0 

290/0 

44) Were you a Baudot (RTTY) or AMTOR user before you started on 

37) Have you used packet in a public-service activity? 


packet? 




A) Yes 

41% 

330/0 

63% 

A) Yes 

47% 

42% 

60% 

B) No 

58% 

660/0 

360/0 

B) No 

52% 

57% 

39% 

38) Do you think the current Part 97 regs on digital communications are: 

45) Enter the two character post office abbreviation for your province or 

A) Too restrictive 

39% 

350/0 

56% 

state (in North America) or your callsign prefix (including number) if you 

B) About right 

50% 

540/0 

380/0 

are DX. 




C) Not restrictive enough 

2% 

3% 

20/0 

46) You saw this poll: 




D) Other 

9% 

8% 

50/0 

A) In 73 

29% 

21% 

16% 

39) Is packet a part of your local emergency communications plan? 

B) On a packet BBS 

62% 

70% 

73% 

A) Yes 

43% 

400/0 

54% 

C) On a phone BBS 

5% 

3% 

7% 

B) No 

22% 

2 O 0/0 

24% 

D) Other 

5% 

6% 

3% 




P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 

St0» Hours 

MON-FRI:9AM-6PM 
SAT: 9 AM* 3PM 
CENTRAL TIME 

SEND SASE FOR NEW A USED SHEETS 
WARRANTY SERVICE CENTER FOR: 
ICOM,YAESU,TEN*TEC 


Pricas Da Nat Includa Shipping. 
Prica and Availability $ub)act to 
Changs Without Notico 
Moot Of d art Shippad Tha S agaPo y 
RIR C0D*s Waicoma E22 



VHF/UHF 
AMPS 

• High VSWR and Overdrive Protection 

• 5 Year Warranty, 6 Months on RF 
Transistors 

• Alt Units have GaAsFET Receive 
Pra-amps 


Power Meters 

^ Large Selection of Meters 
Aiwayson Hand 
S SPECIAL PRICES 


lC-735 

• Most Compact and Advanced 
Full-Featured HFTransceiver 
on the Market. 

S SPECIAL PRICES 


DISCOUNTSON RIGS AND ACCESSORIES FROW: aea.arrl.alinco, alliance, alpha-delta. 

AMECO, AMERITRON, AMP SUPPLY, ANTENNA SPECIALISTS, ASTRON, BENCHER,*BUTTERNUT, B & W, CSI, 
CALLBOOK, CUSHCRAFT, DAIWA, DIAMOND, ENCOMM, HAL, HEIL, HUSTLER, ICOM, KDK, KANTRONICS, KENPRO, 
LARSEN, MFJ, MICROLOG, MIRAGE/KLM, NYE, PALOMAR, RF CONCEPTS, ROHN, SANTEC, SHURE, TE SYSTEMS, 
TELEX/HYGAIN, TEN-TEC, TOKYO HY-POWER, VIBROPLEX, W2AU BALUNS, WELZ, YAESU 
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NOTES FROM FN42 

FIRST: An apologetic note to 
our friends in the Federal Repub¬ 
lic of Germany, We did not MEAN 
to give you a new flag last month 
—a flag with a band of Griin in¬ 
stead of Rot (our face is like die 
rote Rube// We might claim an 
existentialist approach to colors, 
and say it was green vom grunen 
Tisch aus, or say that it was green 
because this magazine is pro¬ 
duced \m Grunen. But we try to get 
away with something only when 
we are certain that we can get 
away with it. The simple fact is that 
a production error was made —a 
negative was mislabeled. We are 
sorry. 

There are five Independence 
Days in March: Morocco (3rd), 
Ghana (6th), Tunisia (20th), 
Greece (25th), and Bangladesh 
(26th). There are three National 
Days: in Syria (8th), Grenada 
(13th), and Malta (31st). Pakistan 
Day is on the 23rd; Taiwan has 
its Youth Day on the 29th. And 
Happy Birthday to Alexander 
Graham Bell (3rd) and Albert 
Einstein (14th). So send appropri¬ 
ate greetings and congratulations 
if you have a timely QSO. (If Mr 
Bell or Mr. Einstein OSLs, let us 
know!) 

In recognition of the tenth Pan 
American Games (to be held in 
Indianapolis, Indiana, in August) 
the U.S. Congress has designat¬ 
ed 1987 as National Year of the 
Americas. Any Special Events 
you have planned will be men¬ 


tioned here—let us know about 
them. Send to the Attention of 73 
International. 

Welcome to Finland! Jukka 
Kovanen OH3GZ/OH6GZ, OSL 
and Award Manager for the 
Finnish Amateur League sends 
word of Santa Claus Land (and 
Award) and a new QSL Bureau 
address (see below) and promis¬ 
es a story of “Peter Pacific trip” 
with photos fora future column. A 
one-year subscription will go to 
Jukka as our foreign correspon¬ 
dent and as Finnish Amateur 
League official. 

ROUNDUP 

Canada. The history and equip¬ 
ment of Guglielmo Marconi will be 
available for public viewing in the 
middle of this year at Glace Bay, 
Cape Breton Island. VE1CBF 
writes—if all goes as scheduled. 
The “Marconi Museum.’* funded 
by the federal parks department 
and other groups, will open on the 
site of Marconi’s station, where 
the historic transatlantic message 
was logged. The Museum will 
contain a modern, fully opera¬ 
tional station equipped for 160 
through 2 meters, to be main¬ 
tained and operated (daily during 
the Museum’s season, it is hoped) 
by the Sydney Amateur Radio 
Club. A special callsign has been 
applied for. 

Israel. Next month the Phila¬ 
telic Service will begin issuing 
Israel's first postage stamp hon¬ 
oring the amateur radio frater¬ 



Fernando de Noronha, The Magic Island for 160-meter operation. 


nity.. .Packet comes to Israel 
and a special newsletter is being 
written by the Haifa Amateur 
Group for Digital Communica¬ 
tions. Seen as the “Packet Ra¬ 
dio Revolution” and “promising 
at least to be the biggest innova¬ 
tion in our hobby since two-metre 
repeaters,” the lARC executive 
has designated 144.675 as the 
packet frequency. Two packet re¬ 
peaters are in the planning stage, 
in Haifa and in Shoresh... Due to 
constant interference from clan¬ 
destine transmissions from north 
of the border, R3, the Haifa FM 
2-meter repeater may be ac¬ 
cessed only by stations having 
their signals accompanied by a 
192.8-Hz subaudible tone. A 
Haifa amateur has come out “with 
a brilliant innovation: a private¬ 
line generator using the Mostek 
MK5087N touchtone 1C. a 455- 
kHz miniature resonator, 5 capac¬ 
itors and 3 resistors. Cheap and 
easy to construct, the device can 
be installed in any radio.” A simi¬ 
lar PL may be installed on R1, the 
Jerusalem repeater, thereby si¬ 
lencing the occasional intermod 
and other undesirable signals 
{from Israel Ham News, 4Z4MK^ 
Editor). 

People’s Republic of China. 
Last month in this column, a pre¬ 
diction was noted that China 
would become the world's largest 
market for TV a few years from 
now, with enormous implications 
for all of the world’s different cul¬ 
tures. The question was asked: 
What will hams, whose commu¬ 
nications pass across cultural 
boundaries effortlessly, be doing 
to foster understandings and de¬ 
crease misunderstandings be¬ 
tween them? 73 Amateur Radio 
hopes to do its part: We are re¬ 


sponding to a letter from Chang- 
Han Dong (see Letters) by (of 
course) sending him the informa¬ 
tion he requests, but also we are 
inviting him to become a contribu¬ 
tor to this column. 



BRAZIL 


Carlos Vianne Carneiro PY1CC 
Rua Afonso Pena 49, Apt. 701 
20270 Rio de Janeiro, RJ 
Brazil 

ILHA FERNANDO 
DE NORONHA 

At about 32 degrees West Lon¬ 
gitude and less than 5 degrees 
south of the equator, some 345 
miles off the coast of Brazil, is the 
Fernando de Noronha Island 
group. It is home for the Brazilian 
PY0-A and B class operators. 

Ilha Grande, about 10 km long 
and 3.5 km wide, with a perma¬ 
nent population of 1,350. is the 
largest island. Like all of them, it 
depends entirely on Federal Gov¬ 
ernment help since there is no 
way it can maintain itself. Food, 
goods, fuel, and sometimes even 
water are imported from continen¬ 
tal sources. The Territory was cre¬ 
ated by Brazil during World War II 
for strategic purposes; every 
three years a governor is appoint¬ 
ed by presidential decree—usual¬ 
ly an officer of one of the armed 
forces. 

A magic island for radio ama¬ 
teurs, this site for 24'hour propa¬ 
gation reaches out to all six conti¬ 
nents on at least two or three 
bands daily, reaching you through 



Ron PY0FE on Ilha Grande. 
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Antennas on Fernando de Noronha. 


any antenna you raise, no matter 
how simple. We know we are com¬ 
ing to the end of a NO-propagation 
period, maybe next year [written 
in 1986], but at Fernando Noron¬ 
ha this phenomenon simply does 
not existi A DXpedition to the is¬ 
lands means a sure hit, no matter 
date or time! 

Ron PY1BVY, our enthusiast 
for DXpeditions, has just spent 
some two weeks at Fernando 
de Noronha as PY0FE and had 
a very successful CW operation 
in spite of the island's “shut¬ 
tling” power from 190 to 205 
volts, moving difficulties from 
one operating site to another, 
and the daily conflict between 
his radio amateur desire to keep 
operating during the lunch hour 
at best propagation times and 
hunger for lunch at the island's 
only hotel, 3.5 km away. Never¬ 
theless, he made 4,008 OSOs 
with 89 countries on six conti¬ 
nents. On his pet band, 160 me¬ 
ters. Ron made 620 QSOs during 
11 nights, reaching 65 countries. 
There were 163 Russian stations 
reached, 73 in Czechoslovakia, 
and 238 in the States. 

Very special QSLs were print¬ 
ed, and pretty soon all QSOs will 
be answered. Ron thanks Air 
Force Brigadier Milton Pauletto 
(now in command at Fernando de 
Noronha) and EMFA (Armed 
Forces HQ) for the extraordi¬ 
nary facilities provided him, and 
LABRE RJ, Radio Amateurs 
League, for contacting DENTEL 
authorities and allowing the use of 
the former PY0FE call used in the 
1983 DXpedition to these islands. 
Ron’s next goal is St. Peter/St. 
Paul Rocks, and knowing him as 
we do, well, it’s just a matter of 
time.... 


CZECHOSLOVAKIA 

Rudolf Karaba (OK3KFOARC) 
Gogorova 1882 
955 01 TopoVcany 
Czechoslovakia 

AMATEUR ORGANIZATION 
All radio amateurs in Czecho¬ 
slovakia. Including SWLs, are 
united in the organization called 
SVAZARM, which provides free 
all necessary services: QSL ser¬ 
vice, diploma agency, manufac¬ 
turing of and the provision of 
receiving and transmitting equip¬ 
ment. publishing and distributing 

88 73Amateur Radio • March, 


handbooks for training in every 
branch of our hobby. 

There are several thousands 
of amateur radio shortwave listen¬ 
ers in the nation, especially 
among the youth. Most ama¬ 
teurs have passed the exami¬ 
nations and operate through the 
some 500 club stations. One 
is eligible for a license at age 
10; youths get experience with 
the help of the older opera¬ 
tors, and qualify for a license after 
making 500 contacts in a club 
station. 

There are two kinds of licenses, 
one for VHF operation (no Morse 
code required) and one for HF and 
VHF. which requires passing a 
Morse code exam. Every licensed 
operator is allowed to operate CW 
only, at first, on 1.8, 3.5, and 28 
MHz, with the output power up to 
19 W on 1.8 and up to 25 W on the 
others, and all legal modes of op¬ 
eration on VHF bands from 145 
MHz up. 

Young people 15 to 19 who 
have properly qualified can obtain 
special permission to work club 
stations. Their calls wilt be Issued 
with the prefixes OL1~OL0 de¬ 
pending on geographic location; 
suffixes will always be three-letter 
ones. At age 18, one may apply for 
a personal license for HF and VHF 
bands, class C or class D. The first 
permits 10 W on the 160-meter 
band. 25 W for 3.520-3.600 MHz 
and 28.100-28.200 (CW only), 
and 145 MHz and up (all legal 
modes). The second is for 25 W on 
VHF bands only. 

It is possible to pass through 
further exams for class B after 
a year in class C. Then 100 W 
output on all amateur bands, all 
modes (except 160, which is 10 W 
for everybody). After three more 


years, a class A license may be 
applied for, permitting 300 W out¬ 
put. A special 1-kW permit may be 
requested by class A operators for 
use in contests or for technical ex¬ 
perimentation. 

Class A. B, C, and D licenses 
will have callsign OKI, OK2, or 
OK3, depending upon QTH, with 
two- or three-letter suffixes, OK4 
denotes operation from a ship; 
OK5,6,7, and 9 are special-event 
stations; OK8 is the prefix for 
foreigners licensed in Czecho¬ 
slovakia; and OK0 is for VHF 
repeaters. 

Licenses are for five years; they 
are free, as are extensions. There 
are no reciprocal agreements, but 
anyone may make an individual 
request for a license. There are 
some 2,200 licensed operators in 
the country. 

The Central Radio Club of 
Czechoslovakia offers a variety of 
diplomas for radio amateurs 
worldwide; every second week¬ 
end in November is the OK-DX 
Contest, open worldwide. I'll write 
more about them later. 

Thanks to Jin Pecek OK2QX, 
publisher/manager of CRC, 
Riedlova 12, 750 02 Prerov, 
Czechoslovakia, and Josef Stol’ 
car OK2YN for the above informa¬ 
tion. 



FINLAND 


Jukka Kovanen OH3GZ^ 
Varuskunta Rak 47 As 11 
SFt- 11310 Riihimaki 31 
Finland 

Please note a new address for 


1987 


the Finnish QSL Bureau: Box 30, 
SF-00381 Helsinki, Finland. The 
old address. Box 1, 00751 is 
closed. 

SANTA CLAUS AWARD 

The Worked Santa Claus Land 
Award is now available for qual¬ 
ifying contacts made after Janu¬ 
ary 1, 1986—20 points required 
for Europe/OH stations, 15 for 
Europe, and 10 for stations else¬ 
where, Contact with OH9SCL (sit¬ 
uated at the Arctic Circle in Fin¬ 
nish Lapland) is worth 5 points (10 
points in December); contacts 
with OH9, OF9, OG9. and 019 sta¬ 
tions are one point each (3 each in 
December). There are about 150 
OH9 stations. 

No band or mode limits; same 
station can be counted only once; 
one SWL report per station counts 
as one contact. 

Award stickers also available 
for each repeat of the same num¬ 
ber of contacts required for the 
basic award. 

Report the date and UTC for 
each contact, callsign, RST, fre¬ 
quency. and mode. Send with $6 
or 10 IRCs (for postage and han¬ 
dling) to OH9AB/Award, PO Box 
50,96101 Rovaniemi, Rnland; for 
stickers, only a self-addressed en¬ 
velope is required along with your 
report. Remember to give us your 
address when writing to usU 


ir 
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NEW ZEALAND 

D. J. (Des) Chapman ZL2VR 
459 Kennedy Road 
Napier 
New Zealand 

The 1987 ZL Reid Day dates 
will be Saturday, March 14. 
between 0300 UTC and 1200 
UTC, and Sunday, March 15, be¬ 
tween 1800 UTC and 0300 UTC, 
operating on 40 and 80 meters, 
phone, and CW. Field Day 
stations may be worked once on 
each mode in each hour of 
the operating periods. ZL FD sta¬ 
tions listen out on CW for over¬ 
seas contacts when propagation 
is suitable. 

The changes to the New Zea¬ 
land Amateur Operator certifi¬ 
cate structure will NOT have any 
effect on the reciprocal licensing 
arrangements in operation at 
present. The appropriate license 
will be issued to the visiting ama¬ 
teur according to the qualifica¬ 
tions of his/her current license 









when it is submitted with an appli¬ 
cation. If you have any questions 
about all this, please get in touch 
with Russ Garlick ZL3AAA, 23 Ly¬ 
dia Street, Greymouth, New 
Zealand, or with me. But please 
remember: You must allow your¬ 
self sufficient time to obtain the 
application forms and to get an¬ 
swers to your questions so that 
your completed application, in du¬ 
plicate, and the photocopies of 
the necessary documents reach 
New Zealand in plenty of time to 
be processed before you arrive— 
say three to four weeks before you 
get here. 

73 International reminds you 
to send IRCs with any of your 
queries to overseas destinations 
to cover postage for the requested 
responses. 



HONGKONG 


Philip J. Weaver VS6CT 
PO Box 12727 
Hong Kong 

First of all, may I take this oppor¬ 
tunity to wish all 73 readers a very 
Happy and Prosperous New Year 
from everyone in Hong Kong! 

In December, after my five- 
month around-the-world trip, I de¬ 
cided to stay on in Hong Kong re¬ 
gardless of the 1997 Issue. [The 
Crown Colony 99-year lease ends 
then, and China has indicated its 
intention to regain sovereignty 
over Hong Kong at that time.] I’ve 
lived here 13 years now, and this 


is the place for me. I’m negotiating 
to buy the top floor of a 20-story 
apartment building, with a shack 
already on the roof; I have a 
Japanese-made aluminium tower 
(hand-carried from Tokyo!), and 
hope to be in residence by the 
time you read this, and on the air 
by Easter. I will concentrate on 10 
through 20 and leave the low 
bands to Paul VS6DO, who has 
just acquired a rig with which he 
hopes to get DXCC on six; he has 
it on 160 already. 

The Annual General Meeting of 
HARTS in December resulted in 
my being back again as presi¬ 
dent. HARTS monthly general 
meetings will be on second Tues¬ 
days, 1930 hours, in the Volun¬ 
teer Officers Mess, second floor 
of Beaconsfield House (next 
door to the Hilton Hotel in cen¬ 
tral HK). All visitors are wel¬ 
come. . .which reminds me to re¬ 
cap on the licensing of hams in 
Hong Kong. 

We follow the United King¬ 
dom system, basically, with class 
A and B licenses. Reciprocal li¬ 
censes can be issued to those 
showing they will be resident for 
over 90 days; all you need to 
do Is provide a copy of your li¬ 
cense and passport (for the 
records) and HK $130. A license 
can usually be issued in under an 
hour. A Hong Kong address is re¬ 
quired for under-90-day visitors, 
who will get a reciprocal license 
based on their home call/VS6. 
The rules pertaining to country 
and kind of license are those of 
the U.K. 

HARTS had an expansion year 
in 1986, with the new B class 


members and, of course, with new 
overseas personnel coming In all 
the time. We welcomed back 
VS6EY and BL, who keep those 
interested in CW very happy! 
Membership stands at 271 from 
among the 427 who are licensed 
(157 class A, 233 class B, 29 visi¬ 
tors, and 8 club stations). The 
High Interest Tech group mem¬ 
bers are experimenting with sim¬ 
plex voice digitizing using a 
Japanese kit, STR68PLV2, with a 
Toshiba T6668 voice processor. 
The two-meter repeater expan¬ 
sion has slowed some, and we still 
have only two on the air, on 
145.650 and 145.750, both -600 
input. Visitors are more than 
welcome to use them; call me at 
5-419452 to get access informa¬ 
tion and latest news on the three 
additional repeaters we have 
planned. 

The local ICOM dealership has 
no agent at the moment, but call 
3-7393360 with your enquiries— 
this is the number of a new com¬ 
pany. Waysun Communications. 
The Kenwood dealership is due to 
be lost by Pacifica Products this 
month [March], but the main deal¬ 
er, Kenwood Lee & Co., is still 
available. Cecil Lee VS6XPZ and 
Raymond Leung VS6UF are 
there, at 5-251204, to serve you. 
For Yaesu we have Samson & 
Co., where K. T. Chan VS6XRJ 
can be found, telephone 5- 
776599, to help you. 

We have been experimenting 
with packet radio for some time 
now, and have heard that we are 
legal to operate from Hong Kong 
on the 2-meter and the 70-cm 
bands and soon on the HF bands. 


With no distributor here for any of 
the newTNCs, the most common 
solution has been to go to America 
for the AEA PK-232—which we 
find is made right here in Hong 
Kong.. .but we can’t buy it here, 
at a discount... We’ve had nega¬ 
tive responses to our sugges¬ 
tions ... Any comments, AEA, if 
you see this... ? 

If you happen to be tuning 
across 10 meters and hear some 
dreadful AM signals, it most likely 
is eminating from somewhere in 
Asia. It has been a chronic prob¬ 
lem here and bitter complaining 
has had little effect since most of 
the transmissions appear to be 
coming from taxis. Roadblocks 
occasionally catch some, but 
that’s only the tip of the iceberg. 
Part of the problem is the easy 
availability of CB equipment, 
which can operate above 28 and 
even into 29 MHz with only minor 
modification. 

Talking about ten meters, let 
me remind you that we do have a 
beacon on 28.290 (VS6TEN) and 
another on 50.075 (VS6SIX). Dur¬ 
ing 19861 maintained contact with 
A4XIZ on 28.595, who normally 
monitors that frequency from 05- 
1130Z each day when his work 
permits. 

I’ll give you a further report 
from Hong Kong when my new 
address is established and I’ll be 
in a position to offer any visiting 
ham the chance to operate from 
here—even, perhaps, doing some 
contesting, although I’m not sure 
yet what I’ll be able to put up for 
the low bands as far as antennas 
are concerned. 73 from Hong 
Kongll 
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Mike Stone WB0OCD 
POBoxH 
Lowden lA 52255 

NEW REPEATER 

The Chicago area has a new 
ATV repeater under construction! 
The remote transmitter portion of 
it went on the air in December. 
The project is sponsored by The 
Peacock Amateur Radio Club, 
which is made up largely of broad> 
cast engineer types at many of the 
area TV and radio stations. Henry 
B. Ruh KB9FO heads up the 
project. 

Touchtone™ control of the re* 
mote transmitter (mode A) is be¬ 
ing done on 144.31 MHz. The ac¬ 
tual repeater (mode B) will have 
sync recognition access on UHF. 
Input to the KB9FO ATV/R is on 

439.25 MHz and output is reg¬ 
istered with the USATVS and 
the Illinois Repeater Council at 

421.25 MHz. A weather radar feed 
has been transmitted for long peri¬ 
ods of time to “burn in" transmit¬ 
ter equipment, to test the anten¬ 
nas, and to check propagation. 

The new system has been seen 
as far away as Lafayette, Indiana, 
at P3-P4 levels. Local area users 
are seeing P3-P5 pictures, with 
most reporting color. We welcome 
Chicago’s new experimental sys¬ 
tem. As with any new idea, it has 
met with resistance from a few of 
the established old-timers. When 
they realize the possibilities of this 
machine going up on the Hancock 
Building or the Sears Tower, criti¬ 
cism will disappear quickly. It’s 
time the “Windy City” had an 
FSTV repeater. 

The new repeater is horizontally 
polarized using Big Wheel anten¬ 
nas—no one will have to uproot 
and change polarization. Many 
people tried FSTV in the Chicago 
area and were either run off by the 
older establishment or gave up 
due to lack of fun activity. It’s time 
to blow the dust off those rigs and 
give Henry a call on 144.340. 

Giving Thanks 

We had a major UHF opening 
here in the Midwest all the way out 
to the East Coast last Thanksgiv¬ 
ing. Not only were the 432 SSB 
fellas having fun, but the ATV pic¬ 
ture gang was in there as well. Bill 
Brown WB8ELK of Findlay, Ohio 
sent me some TRS-80C “digi¬ 
tized” off-screen, computer-re- 


14 on cwd 

duced pictures of contacts made 
over Thanksgiving. He can fit 20 
pictures on an 8-1/2 x 11 sheet of 
paper. Fig. 1 contains examples 
of his work. 

590-Mne DX Record 

A new all-time FSTV DX record 
was set during this period be¬ 
tween Paul K0IWA in Burlington, 
Iowa, and Ed W3POS In Erie, 
Pennsylvania. This "live TV con¬ 
tact" covered 590 miles. Ed has 
been looking west for that kind of 
DX for many years. More Iowa 
ATVers could have worked Ed, 
but the phone call that got Ed on 
144.340 came late in the morning, 
when everyone else had gone off 
to work or to be with the family. 

The USATVS is compiling a 
registry of the best ATV DX con¬ 
tacts. Please write to me and tell 
me about your best long-distance 
television contacts. Send dates, 
times, callsigns, distances, signal 
reports, etc. Your entry will be 
placed and published. No fish sto¬ 
ries allowed! 

Dave WB9ZJP in St. Louis 
rolled into Iowa (over 200 miles) 
P5 and in color for a neat Christ¬ 
mas present. KA9TGX, K9WZB, 
WB8URI, and others have been 
real strong in the late evening 
and early morning hours. Jeff 
KA9TGX of Lafayette, Indiana, 
and I stayed up from 11 p.m, until 
nearly 4 a.m. one night and 
watched the UHF band increase 
in intensity (and our two-way 


pictures along with it). At 3:30 
a.m. we toasted the perfect col¬ 
or, snow-free, P5 pictures with a 
cold one. 

I have attended several VHF/ 
UHF SSB DX conferences, lec¬ 
tures, and hamfest talks over the 
years, and the speakers all seem 
to take great pride in their long¬ 
distance work. Let me tell you, 
there is no greater challenge than 
to use the same temperamental 
UHF band segment and get a 
wideband TV signal through all 
the QRM to the fella’s TV set on 
the other end. 

CoCo Updates 

As a late follow-up to our previ¬ 
ous VCR ATV use discussion, 
Hap Griffin WA4UMU (Griffin En¬ 
terprises. PO Box 6104, Sumter, 
South Carolina) sent me his latest 
version of Video Titter, a graphics 
program for the Radio Shack 
TRS-80C Color Computer. This 
neat program costs only $11.50 
ppd. It features Colorbars, a great 
Hollywood style director’s clap¬ 
board. and a large 5“4~3~2 num¬ 
ber sequence that goes to black. 
You can enter information on the 
clapboard such as ATV-DX seg¬ 
ments. home movie titles, etc. It is 
designed to be used in conjunc¬ 
tion with your VCR for titling pro¬ 
grams. If you have a VCR, a Co- 
Co, and are on ATV, this program 
is highly recommended. 

Facsimile 

While we are talking about the 
CoCo, the latest version of COCO¬ 
RADIO is 5.0. Facsimile transmit 
has been added, along with all the 
other ATV. RTTY, SSTV, TVRO, 
OSCAR, Morse, CW. and other 





WB8ELK 



Fig. 1. Digitized computer-reduced pictures produced by WB8ELK on 
his CoCo. On top: W3POS and K01WA, ATV DX record holders. On the 
bottom: WB8ELK hams it up during Thanksgiving week 1986. 
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programs included in the three- 
disk package. For the latest infor¬ 
mation sheet, send me an SASE. 
This unique FAX transmit break¬ 
through can be sent at 120 or 180 
Ipm. 180 Ipm means capability 
with a lot of older Western Union 
hard-copy machines. Martin 
Goodman’s receive program in 
Rainbow magazine got a lot of 
amateurs interested in facsimile 
communications. WB8TPD's pro¬ 
grams in 73 for the Atari (“One- 
Chip Facsimile,” December, 
1985) and the C-64 (“Just The 
FAX, Ma’am,” October, 1986) 
brought similar interest. Fred 
Sharp W8ASF in Cleveland. Ohio, 
has built up a YU2 interface for 
quality high resolution. See Ralph 
Taggart’s WEATHERSAT column 
for more information. 

Check out the weekend HF FAX 
activity on 14.240-14.245 MHz. 
Several Japanese stations have 
been monitored (and printed) and 
are desperate for two-way U.S. 
contacts. Now that the FCC has 
given us permission to make use 
of the mode on HF frequencies, 
how come we haven’t been doing 
it? There should be an Increase 
now in the number of operators 
that can send as well as receive 
FAX pictures using the CoCo. C- 
64, IBM, Apple, and Atari owners 
have similar recelve-only pro¬ 
grams going. Let’s all get together 
on Saturday and Sunday morn¬ 
ings at 10 a.m. Central Time at 
14.240 MHz USB. Our first official 
meeting schedule will be held on 
March 14. Mark it on your calen¬ 
dar. I’d like to hear from some of 
you who are working the FAX 
Ham-TV mode. Send me some of 
your pictures. 

Are you looking for a good, rea¬ 
sonably small HF shortwave an¬ 
tenna to pick up FAX pictures on? 
I recently installed an Alpha Delta 
model DX-SWL multiband sloper 
that works real well on the de¬ 
signed frequencies—13, 16, 19, 
21,25,31,41,49,60,90, and 120 
meters and the mediumwave 
band (0.5-1.6 MHz), It has even 
improved the signal strength level 
of frequencies like 8.080 MHz and 
NAM FAX signals. It costs $69.95 
(plus shipping) and is obtainable 
from Universal Amateur Radio, 
1280 Aida Drive, Reynoldsburg 
OH 43068; (614)-866-4267. 

Dayton Preview 

This year’s Ham-TV get-togeth¬ 
ers at the Dayton Hamvention are 
taking shape. The annual Don 
Miller W9NTP/Robert Suding 
W0LMD SSTV sessions should be 
conducted again at the Holiday 








Inn North beginning at 7 p.m. on 
Saturday evening. I’ll give you all 
the details if Don gets them to us 
in time for the April Issue—other¬ 
wise tune into the 14.230-MHz 
SSTV net as Dayton draws near. 
Don always assembles a good 
lineup. 

We will be hosting our second 
FSTVer’s Workshop this year at 
the Traveler's Motel North in Day- 
ton (the old La Quinta North) 
where we met before. A large 
suite has been reserved to accom¬ 
modate 50“70 people. There will 
be a $1 donation as you enter to 
help pay for the room and refresh¬ 
ments. This year we will offer an 
expanded session starting on Sat¬ 
urday afternoon at 2 p.m,, with an 
informal open period for you to 
come in and rest your tired feet. 

We’ll show VCR tapes, align 
filters, and talk about what's go¬ 
ing on in your part of the coun¬ 
try on ATV. The Saturday night 
program begins at 7 p.m. A num¬ 
ber of speakers have committed: 
John Beanland G3BVU/W1 of 


Spectrum International will give a 
technical talk on the importance of 
interdigital bandpass filtering for 
ATVers. Bring your portable 
VCRs and Camcorders. 

The Traveler’s North is known 
as the ATV hangout, so you might 


want to make reservations. A cou¬ 
ple years ago we all set up FSTV 
stations and worked motel to 
motel simplex through the Dayton 
(vertical) Repeater. Talk frequen¬ 
cy will be 147.570 (Dayton Re¬ 
peater voice channel input) or 
144.340 simplex. 

The Dayton ATV/R 

Here are some specifics about 
the Dayton ATV Repeater sent to 
us by Bill Parker W8DMR of 
Columbus, Ohio: It is located ten 


miles south of Dayton. Output is 
20 Watts average on 426.250 
MHz, with FM audio at 430.750 
MHz. Input is on 439,250 MHz. I’m 
not sure if vertical or horizontal 
polarization is used. The repeater 
has 45-mile coverage. A two-me¬ 


ter FM voice input at 147.450 MHz 
brings the repeater ID up for 20 
seconds. Dropping the two-meter 
carrier “reverses” the video ID. A 
second video and audio input at 
1245.0 MHz exists. The 1245.0- 
MHz input is two-meter touchtone 
(TT) controlled. TT 0 turns the re¬ 
ceiver on. TT # latches the ID on 
for three minutes, TT * resets the 
system. TT 5 brings up a weather 
radar video. TT 6 turns on the re¬ 
peater. The DARA ATV Repeater 
is sponsored by the Dayton Ama¬ 


teur Radio Association and is 
maintained by Bruce WB8UGV in 
Centerville. DARA plans to in¬ 
crease the power to 200 Watts 
sometime this year. 

At the Press 

The new Spec-Corn North 
American ATV Directory is at the 
press. It features an up-to-date 
USATVS membership listing, a 
guide to U.S./Canada/Mexico 
ATV repeaters, clubs and activity 
groups, 2-meter talk maps, DX 
honor rolls, ATV advertising, and 
a lot of other good information. If 
you’d like a copy, send $8.95 to 
the Spec-Corn Communications 
Group, PO Box H, Lowden lA 
52255. Mark 73 on the outside of 
your envelope. First mailings will 
be conducted right after Dayton. 

A final reminder to keep filling 
out those Feedback cards and 
mailing them back to Wayne. It is 
your interest that keeps this 
column going. Send me some 
photos, gang. Until next month, 
see you “on the tube.”H 


“Please write to me and tell me 
about your best long-distance A TV 
contacts. No fish stories allowed. ” 
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Marc I. Leavey, M.D. WASAJR 
6 Jenny Lane 
PikesvilleMD 21208 

UTU USES 

March winds have blown in a 
whole raft of information this 
month, and wouldn’t you know 
that most of it is RTTY-related? 
Well, here we go! 

Thanks to Travis Brann, the 
Technical Services Manager at 
Kantronics, we have some more 
information on interfacing various 
home computers with RTTY sta¬ 
tions. Of course their terminals, 
including some with built-in 
“smarts,” are designed to inter¬ 
face with any computer capable of 
communicating with a modem, 
which runs the spectrum from a 
VIC-20 to an IBM PC. 

Now, while this information is 
based on the Kantronics Univer¬ 
sal Terminal Unit (UTU), I don’t 
see why it could not be applied by 
the able ham to other hardware 
schemes. Nevertheless, I will use 
the UTU connector as the “stan¬ 
dard” for this information, and 
pass along my sincere thanks to 
Travis for the information. 

Fig. 1 shows the hookup need¬ 
ed for the Apple //c to interface 
with the UTU. With a standard Ap¬ 
ple Term program, and the UTU 


connected but turned off, choose 
option "C” to change configura¬ 
tions and select the following 
parameters: half duplex, pulse di¬ 
al, 300 baud, no parity, one stop 
bit, eight data bits, 30-second de¬ 
lay, and no line feed. Then enter 
the terminal mode, power on the 
UTU, and press RETURN>. 
When the UTU menu appears, 
turn off the echo and proceed as 
the manual directs. 

PCjr users can use the UTU 
as well, with the UTU-TERM pro¬ 
gram designed for the IBM PC. 
Hardware interfacing can be ac¬ 
complished two ways: by a PCjr 
adapter cable (a nine-wire cable 
that connects to the 16-pin con¬ 
nector on the PCjr and terminates 
in a standard DB-25 connector) 
or by wiring the UTU cable direct¬ 
ly to the 16-pin connector. If you 
use the adapter, wire transmit¬ 
ted data (white) to pin 2, received 
data (brown) to pin 3, and ground 
(black) to pin 7; jump pin 4 to 
pin 5, and pin 6 to pin 20. If you 
are wiring directly to the PCjr 
connector, A4 is transmitted data, 
A8 is received data, and B2 is 
ground. Then, when you run the 
UTU, run UTU-TERM and follow 
the menus. 

This same DB-26 hookup, using 
the three active pins (2, 3, and 7), 


will also work to interface a Xerox 
820-11 computer. For that matter, 
essentially any computer that sup¬ 
ports standard RS-232-based in¬ 
terfacing should connect the 
same way. 

VIC-20 orC-64 users, here’s the 
dope for you. Fig. 2 is the hookup 
to the UTU connector to the user 
port of your computer, Fig. 3 is a 
short Basic terminal program. 
When you’re using this program, 
the key functions as an es¬ 
cape key, and the key re¬ 
turns the system to receive when 
placed at the end of text while you 
are transmitting. Load this pro¬ 
gram from tape or disk, run it, then 
turn on the UTU. Press RE¬ 
TURN > and the UTU menu will 
appear. 

Color Computer users, your 
hardware hookup to the serial port 
is shown in Fig. 4. There are a 
variety of terminal programs you 
may use to run with this one. I 
might mention MickeyTerm, a ver¬ 
satile ASCII terminal program 
available for downloading on both 
CompuServe and Delphi, in the 
Color Computer sections. Other 
programs, even cartridge-based 
ones, should work as well. 

Tandy 1000 users, use the 
three-wire hookup described 
above, and enter DeskMate, 
which probably came with your 
computer. Select Telcom and set 
parameters as no autodial, 110 or 
300 baud as desired, eight bit, no 
parity, one stop, X-on/X-off on, 
and all others off. Hit F6> for ter¬ 


minal mode; then turn on the UTU 
and hit ENTER >. 

TRS-80 Model 100 folks, use 
the same three-wire hookup. 
Then enter TELCOM and type 
38N1E,10 to set up your options. 
You should know the rest by now. 

I do want to emphasize that, 
while I have been using the UTU 
as an example here, any "smart” 
interface should do fine. Addition¬ 
ally, other forms of interfacing 
may well suggest themselves 
from this data. My purpose here is 
to show ways to get data into and 
out of many personal computers 
for use on RTTY. Thanks to Travis 
Brann for helping to make this 
possible. 

Now let’s see, who are we leav¬ 
ing out? Dr. Siegfried Sprainys 
DJ4SS In West Germany is look¬ 
ing for information on Atari RTTY. 
He is the owner of two Atari 800XL 
computers and wonders, among 
other things, whether or not the 
Kantronics UTU will work with the 
Atari. I don’t see why not. Assum¬ 
ing you have serial interfacing on 
the Atari, any terminal program 
should work just fine with a 
"smart” interface, such as the 
UTU described above. As I have 
said before, I can only publish 
what I find out about. So, if there is 
a lack of coverage in certain ar¬ 
eas, it is only because individuals 
have not stepped forward with the 
information. Well, folks? 

ZX-81/TS-1000 Add-Ons 

Timex-Sinclair computer users 
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Fig, 1. Apple //c hookup. Fig. 2. ViC-20 or C-64 hookup. 


get a boost from Bob Howard 
WA6DLI of West Covina, Califor¬ 
nia. He tells us that he was anx¬ 
ious to mention that in the Sep¬ 
tember issue of 73’s RTTY Loop, 
the answer to VE2AGY's question 
about the TS-1000 was right 
there, under the ZX-81 banner. 

“You see, Timex manufactured 
the ZX-81 for Sinclair and when 
they decided to market it in the 
U.S. under the Timex label as a 
TS-1000, they only added IK to 
the memory to make it 2K RAM 
plus the 8K ROM. When either the 
ZX-81 or the TS-1000 is expanded 
to 16K, it is the same as the other 
machine in all respects. The TS- 
1500 is an improved TS-1000 with 
movable keys and a built-in 16K 
memory. The TS-2068 from Timex 
is the Sinclair Spectrum of En¬ 
gland with improvements. With a 
Spectrum ROM in the cartridge 
dock or switched internally, a 
TS-2068 runs the 6000 Spectrum 
programs. 

“The English ham programs in¬ 
clude the G1FTU no-interface RT¬ 
TY program that just connects to 
your transceiver speaker and 
mike plugs and feeds the comput¬ 
er mike and ear jacks for the cas¬ 
sette recorder (program save fea¬ 
ture). This really works and the 
program is excellent in features. 
G1FTU has CW and SSTV pro¬ 
grams also. The SSTV is receive 
only, of course. These maybe pur¬ 
chased from a Swedish ham: 
SM3HBQ d/b/a Chara Electron¬ 
ics, PO Box 119, S-813 00 Hofors, 
Sweden. The Sinclair net on the 
air and the newsletter for U.S. 
hams (from K5XY in Las Cruces, 
New Mexico) are called QZX. The 
West Coast net is Saturdays on 
7.235 MHz at 10 a.m. Pacific 
Time. The East Coast QZX net is 
on Sundays at 1600 UTC on 7.245 
MHz. The 20-meter net is 9 p.m. 
Eastern Time on 14.345 MHz. 

“Adding an external keyboard 
to the ZX-81/TS-1000 makes it an 
excellent ham computer. It will 
have better logic than more ex¬ 
pensive computers and can be 


found in garage sales for $10-35, 
often with memory packs and a TV 
thrown in. I use the ZX-81 on CW, 
and with a screen to read the 
code, I find I have never bothered 
to tune RTTY [Thanks... mil] as 
the effect is about the same but 
more contacts are available in the 
CW bands. The NU4V CW soft¬ 
ware and interface copies signals 
weaker than my Kantronics Mini- 
Reader.” 

My thanks to Bob for this wealth 
of information on what may well 
class as one of the genuine bar¬ 
gains of the computer RTTY 


crowd. Ten bucks? Even I might 
spring for one at that price! 

Packet for the Apple? 

On the E-mail wire this month, 
we find a message from Lee Cook 
of San Antonio, Texas. He says 
that he has been reading RTTY 
Loop for years and now has a 
question. He has been using an 
Apple II since 1977 on RTTY on 
ham and USAF MARS HF and 
VHF. 

“Of course, at first I tied the Ap¬ 
ple to a Model 15, then a Model 
28, and now for the past five to six 
years Tve been using an Epson 
MX-80 for the printer. It has al¬ 
ways worked quite well. Originally 
In 1977 I was stationed with Dr. 
Galfo at Langley, Virgina, and, of 
course, the first RTTY program 
used was his, using my own hard¬ 
ware built directly into the Apple II. 
Since then I have built up about 50 
or so Apple II, ll+’s, and recently 
two lie's for MARS members. In 
1981 I switched to the Super- 
RATT program, which started out 
at first as an AF MARS program 
and was later sold as a ham pro¬ 


gram also. Most recently I have 
added a C-64 with a PK-64 for 
packet and AMTOR paralleled 
with the Apple II and can run im¬ 
mediate transfer between VHF 
and HF, HF and HF, and HF to 
VHF with the two systems tied to¬ 
gether. I have also updated Gal- 
fo’s original program with my own 
version with files, etc. As you can 
see, I have been at RTTY with the 
Apple for a long time. My problem 
and question to you is this: Has 
there yet been any good packet 
program written for the Apple 
comparable with the PK-64? 


“The Apple has been with me 
as DL5LC in Germany, HZ1ZZ in 
Saudi Arabia, F0ATS in France, 
G5AVK in England, and ON8VV in 
Belgium. Since I now also have a 
II-*- and lie, I would like to expand 
the Apple use into packet, but so 
far to no avail. One last thought: 
So far, all the RATT, CW. SSTV. 
and AMTOR programs for the Ap¬ 
ple use the game port (Galfo, Su- 
per-RATT, and my own program), 
although the Egbert program uses 
the cassette ports. 

“I feel packet is way too fast 
for the game ports to use, so I 
think it should use RS-232 in¬ 
terfacing. This is the problem with 
no known, to me, programs that 
use RS-232.” 

Well, Lee, I don't have any easy 
answers for you regarding inter¬ 
facing other than via the game 
port. I took a survey of what I have 
noted and you appear to be right, 
Zippo! Perhaps one of our faithful 
readers will drop us a line, and if 
so, I will pass the information 
along to you. One other note, if 
you can, why not share the modi¬ 
fied program you wrote with us, 


here? I am sure that Apple users 
would appreciate the information. 

Teletypes Are Junk 

Another E-mailer is Dick W7EIO 
from Santa Ana, California. He 
writes: “I am a Western Union 
technician with years of Teletype® 
experience with 32s, 33s, 28s, 
35s, and 15s. The selector mag¬ 
nets on 32s and 33s aren’t 20 mA, 
but about half an amp through a 
magnet driver card, fed by about 
35 volts. The card in a 32 also has 
motor control circuitry on it which 
can confuse a non-technician 
ham. Model 33s used as TWXs 
can be used on any computer net¬ 
work by phone as is, and the set 
can be used with RS-232, but the 
supply is ±20 volts, too much for 
most RS-232S. 

“Teletypes need oiling and con¬ 
tact cleaning at least yearly or 
they will garble. When garble has 
set in, permanent damage has al¬ 
ready started. The best oil is Air 
Conditioner Oil sold at Sears Re¬ 
pair Centers in a plastic squeeze 
bottle. Teletype machines are a 
specialized science and require 
knowledgeable technicians and 
clean signals free of bias and dis¬ 
tortion, beyond most ham’s capa¬ 
bility. Parts for 32s and 33s are no 
longer available, so Western 
Union no longer overhauls or 
heavily maintains them, but junks 
them by the ton. These machines 
are worn out and unrepairable, 
and are no bargain. 

“I also take exception to your 
45-baud Baudot to 110-baud 
ASCII converter idea. Western 
Union has the Telex at 45-baud 
Baudot and TWX (Telex 2) at 110- 
baud ASCII, and now has a trans¬ 
lation computer, but it restrains 
the 110 machine while the buffer 
and 45-baud terminal catch up. 
ASCII has many characters not 
available on Baudot, so the com¬ 
puter puts 7’ on the Baudot ma¬ 
chine in their place. It is a one-way 
street. 

“For these reasons, I suggest 
you use discretion when talking 


‘‘If there is a lack of coverage in 
certain areas, it is only because 
individuals have not stepped forward 
with the information. Well, folks?” 
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about old Teletypes. I wore out 
two 33s on CompuServe, and 
tossed them both when worn out. I 
am willing to help non^technician 
hams. Tm at 1413 N. Spurgeon 
Street, Apt. 8, Santa Ana CA 
92701. SASE, please.*’ 

Well, Dick, 20 mA is the loop 
current, if not the magnet current 
proper. The driver card in the 33 
and related series makes the in< 
ternal operation transparent to the 
user. While I agree with you re¬ 
garding service, I remember how 
happy I was when I acquired a tub 
of lithium grease through a local 
MARS group a few years back 
when I was active in that organiza¬ 
tion. The difference is time vs. 
money. It certainly is not cost ef¬ 
fective for commercial communi¬ 
cations enterprises to spend more 
than a machine is worth, in parts 
or people time, to repair a defec¬ 
tive machine. However, amateur 
RTTY got its start with just such 
machines. I have fixed Model 15s 
with parts as strange as rubber 
bands from orthodontic braces or 
ballpoint pen springs. I couldn’t 
begin to count how many hours i 
put into my Model 33 when I first 
got it—as a nonfunctioning junk¬ 
er. And nonfunctioning it was! 

The point is that rolling up your 



Fig, 3. VIC‘20 or C-64 program. 
The L in line 40 (IFB$=^L") 
should be a British Pound Sterling 
sign, but that is not an ASCII char¬ 
acter. 

sleeves and making a machine la¬ 
beled GFPO (that's “good for 
parts only”) come up on the air is 
one of those things that makes 
ham radio what it is! 

Now. as to ASCII-to-6audot 
conversion, receiving ASCII sent 
by hand is no problem on a Bau¬ 
dot machine. Few folks can type 
at 60 words per minute, although I 
admit that receiving machine-sent 
code requires an intermediate 
buffer. The character set is not re¬ 
ally a problem, either. I wrote a 
simple 6800 program years back 
that translated ASCII characters 
into four character groups in Bau¬ 
dot. The printer can zip along, and 
the full character set can be repre¬ 
sented. And, as we have shown in 
the column over the last ten years 
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Fig. 4. CoCo hookup. 


or so, it is being done with a multi- there is. The FSK output from the 

tude of computer systems. ST-6 is demodulated RTTY at 

Thanksfortheofferof help, and RS-232-compatible levels. Just 
I look forward to hearing from you hook this where you would hook 
again, soon. any RS-232 input and you should 

be all set. There, now wasn't that 
* * * simple? They should all be that 

Assorted RTTY greetings to easy! 

John C, Vanderbeck KM70 of Enough for this month. I think 
Seattle, Washington, and Gerald we have set a record in the num- 
Meltzer, M.D., of Denver, Colora- ber of systems, machines, and 
do. Your interest in the column computers mentioned. Don't for- 
is appreciated, as always, and I get that you can still reach me on 
have sent you materials as re- CompuServe (75036,2501) or 
quested. Hope it is of use. Delphi (MARCWA3AJR) or USPS 

John E. Wesson WB5AKZ of at the above address. And don't 
Lake Village, Arizona, has a HAL forget that all-important SASE 
ST-6 demodulator and wonders if with postal requests. Above all. 
there is some way to use this ter- don’t be a “fool” and miss April's 
minal unit with a computer Sure RTTY LooplH 


here is the next generation Repeater 

MARK 4CR 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MasterTM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others. Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 


MICRO CONTROL SPECIALTIES 

Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 (617) 372-3442 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 






4' * 



fast 
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PHONE REMOTE 

MODEL SOOOA 

OPERATE YOUR 

HOME BASE STATION EVEN 

WHEN YOU’RE NOT AT HOME 



REMOTE is an interface between 
your home base station and your home tele¬ 
phone lina It allows operation of your home 
base station from any touch tone telephone 
using the touch tone pad to control PUSH- 
TD-TALK. PHONE REMOTE works with any 
transceiver, HF, VHP or UHR ACTIVITY and 
PUSH-TO-TALK timers are provided in case 
the telephone connection is lost. All opera¬ 
tional features are switch programmable. 



“ar TRI-H COMMUNICATIONS CORR 
M RO. Box 4075 
f WinterSprings,FL 32708 
Telephone (305) 295-8094 


DEALER DIRECTORY 


Fontana CA 

Complete lines—ICOM. Mirage, KLM, 
Larsen, Astron, B & W. Over4000 electron¬ 
ic products for the hobbyist. Also CB and 
busine.ss radios. Serving you from a 6000 sq. 
ft. store. Fontana Electronics^ 8628 Sierra 
Ave., Fontana CA 92335,822-7710. 


San Jose CA 

Bay Area's newest amateur radio store. New 
& used amateur radio sales & service. We 
feature Kenwood, ICOM. Azden, Yacsu, 
Ten-Tcc, Santee & many more. Shaver Ra¬ 
dio, Inc., 1775A S. Winchester Btvd., 
Campbell CA 95008,370-6665, 


New Castle DE 

Factory authorized dealer! Yacsu, ICOM, 
Tcn*Tec. KDK, Kenwood, AEA, Kantron- 
ics, Santee. Full line of accessories. No sales 
tax in Delaware. One mile off 1-95. Dela¬ 
ware Amateur Supply, 71 Meadow Road, 
New Castle DE 19720. 328-7728. 


Miami FL 

Casa Marconi, Inc. Pre-owned communica¬ 
tions equipment. We do repairs. Send SASE 
for prices. Casa Marconi, Inc., 7189 SW 
8th Street, Miami FL 33144, 264-8443 


Preston ID 

Ross WB7BYZ has the largest stock of ama¬ 
teur gear in the Imermountain West and the 
bc.st prices. Call me for all your ham needs. 
Ross Distributing, 78 So. State, Preston ID 
83263, 852-0830. 


Derry NH 

Serving the ham community with new and 
used equipment. We stock and service most 
major lines; AEA, Astron, B&W, Ciishcraft, 
Encomm. Hy-Gain, Hustler. ICOM, Ken¬ 
wood. KLM, Larsen. Mirage, Mosley; 
books, rotors, cable and connectors. Busi¬ 
ness hours Mon.-Sat. 10-5, Thursday tO-9. 
Closed Sun./Holidays. Rivendell Electron¬ 
ics, 8 Londonderry Road, Derry Nil 
03038,434-5371. 


DEALERS 

You r company name and message can contain up to 25 words for as little as $ 199 
yearly (prepaid), or $50 for three months (prepaid). No mention of mail-order 
business or area code permitted. Directory text and payment must reach us 60 days 
in advance of publication. For example, advertising for the June '87 issue must be 
inourhands by April 1st. Mail to 73 Amateur Radio .WOE Center, Peterborough, 
NH 03458. ATTN: Hope Currier. 
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Sunspot Cycle 22 will produce some new spot groups to benefit propagation. 
Normal springtime improvements will take place—exceptional worldwide 
contacts will be possible, even on 10 and 15 meters. Things are beginning to 
look up for DXers. On many days, however, the geomagnetic field will be 
unsettled to active, making propagation spotty at best. 
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BEWARE! 

Readers have been concerned 
over a rather clever new business 
(scam?). Letters have been going 
out to hams who haven't renewed 
their tickets offering to renew 
them for a measly $35. 

The letters are from Federal Li¬ 
censing, J.V., Amateur Radio Ser¬ 
vice Division—and Lordy, they’re 
from Gettysburg—with an alter¬ 
nate address in McLean, Virginia, 
the home of the CIAI Here's my 
$35. fellas. 

Of course, the alternative is to 
be a cheapskate and spend 22c to 
do the same thing, but without the 
professional help of FLJV/ARSD. 
Have you ever heard anyone even 
suggest that hams are cheap¬ 
skates? Well.. yes.. .come to 
think of it. I’ve heard that calumny 
a whole lot. 


After I got through chuckling at 
the audacity of the approach, I re¬ 
membered a lovely old scam. 
There was this clipping service 
that sent out letters to hams In¬ 
forming them that their name had 
recently appeared in a national ra¬ 
dio publication. Now. for only $5 
(or some such), this outfit would 
send you a copy of the clipping. 
Wow! They must have mentioned 
me in a ham magazine! $5 later 
you’d get a snip from the Calh 
booAc with your name and address. 
Now I call that creative sales! And 
a lot easier than going to some 
silly remote island and shaking 
down Honor Rollers for a hundred 
bucks a head for a new DXCC 
country. 

Let’s see, I wonder how much 
an “office” in Gettysburg would 
cost? All I’d need would be a sim¬ 
ple mail drop—then I could open 


the Federal Communications Li¬ 
censing Authority—charge a dis¬ 
count $25 for renewing licenses— 
and use the money to finance an 
episode on Lifestyles of the Rich 
and Famous. 

There being no intelligence test 
given as part of the amateur radio 
exam, I’ll bet I’d clean up. Say, 
I'll bet most CBers don’t know 
there aren’t any CB licenses any 
more. . .another even more 
promising vein to mine. I could 
start issuing operating permits 
from my Federal Communications 
Licensing Authority—complete 
with the sale of special callsigns. 
For $25 extra, I’d authorize the 
use of cartop flashing lights and 
an emergency communications 
decal for the car door. 

Small business is the life blood 
of America—right? So let’s be 
creative in thinking up new small 
businesses. Now, I wonder if I 
can get Federal Licensing, J.V. to 
advertise their marvelous service 
in 737 

OUR 50-YEAR-OLO 

TRAFFIC SYSTEM 

A message sent via the ARRL 
National Traffic System arrived 
this morning. It had to do with a 
coming visit from a Kansas ham. 
Well, that was nice—except the 
message was delivered three 
days short of a month after it was 
sent and the chap had visited a 
couple weeks ago. 

How about it, you fanatic ARRL 
members, is constructive criti¬ 
cism uncalled for—out of line- 
blasphemy? Am I a candidate for 
the lunatic fringe if I even suggest 
that we’re close to the 90s—and 
not the 1890s—that perhaps it’s 
getting time to get the delivery 
time down to two weeks on mes¬ 
sages? One would think that our 
advances in technology should 
somehow be usable to get traffic 
through within seconds anywhere 

Continued on page 10 


MoJfO Washington, D C 
P.0, Box T7& 

McLean. VA 22101 


FEDERAL LICENSING. J.V. 
AMATEUR RADIO SERVICE DIVISION 


Getlystwrg, PA 
PO Box 610 
Gettysburg. PA 17325 


Oeat Licensee. 

Our review of FCC records has revealed that the radio station authorization - LICENSE - which 
you were granted within the AMATEUR RADIO SERVICE has EXPIRED. As you are aware, it Is a 
violation of ECC Rules to operate a radio system without proper authorization. 

If you wish to renew your license, wo can assist you in the preparation and filing of the documen¬ 
tation required to Obtain a cufforit license To facilitate this, simpty follow exiictty the steps 
below. 

%. Review and correct tf necessary the mformatrort contained ort the addr^s betow 

2. Print the name and tetephone number of the person to contact whem indkssted 

3. Attach coittpleted form to your service and preparation fee payment of S3S.D0. Ptease make 
your check payable to Federal Licensing, J.V 

4. Mail all items noted In “3" using the envelope provided. 

Expired licensees presently have a grace period of 2 years to renew and retain their call sign, tt 
the license expires for a period of 5 years, the applicant is then required to re*test All new 
amateur licenses are now granted for a period of to years, 

Federai Ucensirm rs the onfy licensing orgarvtjatton located ar^sSBcen! to the FCC Amateur 
BrarKh in Gettysbarg. PA. AdditiOnaJ ;^istanc« regardk^ your needs m always ava«F 

abfe by catling m at (Tt?) 334-9262 between 9:00 AM and 4 00 PM 


John A, Hedrick 
Federal Licensing 


If you receive a letter like this from * Federal Licensing, J.V./' pitch it. 
You can save $34.78 by ignoring the letter and renewing your license 
yourself. 
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include their social security number 
with submitted manuscripts. 
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Contract: Warning—the mere posses¬ 
sion of this magazine completes a le¬ 
gally binding contract between you 
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Ymi are hereby directed, under every 
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maiKe o«1ef this contract Just be¬ 
cause this is the April issue of 73 is no 
reason to fool around. 
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Novice Enhancement Is Here! 


AFTER NEARLY A YEAR of anticipation, the 
Federal Communications Commission has 
announced the approval of PR Docket 86-161, 
ushering in a system of new and exciting privi¬ 
leges for Novice operators. Effective March 
21,1987, at 0001 UTC, Novices will be able to 
use all amateur modes on three bands in the 
HF. VHF. and UHF ranges. (Note that, al¬ 
though we are talking specifically about 
Novices here, due to the structure of the 
present license system, Technician-class op¬ 
erators also gain the new privileges.) 

On 10 meters. Novices can operate CW and 
digital modes from 28.1-28.3 MHz. and CW 
and SSB from 28.3-28.5 MHz. Novices and 
Technicians are limited to 200 Watts output in 
this subband; all other licenses may use the 
full legal limit. 

On 1.25 meters, all modes may be used 
from 222.10-223.91 MHz. with a power output 
not greater than 25 Watts. 

On 0.23 meters, the subband runs from 
1270-1295 MHz. with a power restriction of 5 
Watts. 

In every case, Novice stations may not be 
set up as a repeater or auxiliary station, and a 
Novice cannot be the trustee of a repeater, 
even if the repeater’s input and output fre¬ 
quencies fall within a Novice subband. I'm 
certain that this does not imply that digipeat- 
ing is forbidden when using packet. 

The commission specifically prohibits the 
use of AM by Novices In the new 10-meter 
subband. 

The test for the Novice license will be ex¬ 
panded by adding 10 questions (for a total of 
30) covering the new privileges. It’s clearly 
understood, though, that the test should be no 
more difficult than the current Novice test. 
Another change requires two examiners to 
administer the test; the Novice testing pro¬ 
gram will not, however, be run under the 
present Volunteer Examiner system. 

The present examination for Technician 
and General class is being split into two 
pieces. Each piece will deal more exclusively 
with the privileges that come with the license 
being tested for. That way, a Novice going for 
Technician will not have to deal with modes 
and techniques that apply only to General- 
class operation. 

The complete text of the FCC’s Report and 
Order is on page 48. 

The Wisdom 
of Solomon 


THE GOVERNMENT GIVETH and the gov¬ 
ernment taketh away. It looks as If a pyrrhic 


victory of sorts has been achieved with the 
adoption of PR Docket 86-161. giving Novices 
220 voice privileges for the first time! For on 
February 12, the FCC released General 
Docket 87-14, a Notice of Proposed Rule 
Making that would delete 220-222 MHz from 
the amateur service and reallocate it to land 
mobile services on an exclusive basis. 222- 
225 MHz would now become an exclusive am¬ 
ateur allocation if this NPRM became law. 

It would appear that the FCC has finally tired 
of the long dispute over 220 and has tried to 
appease both sides by cutting the "baby" in 
half! While firm action on their part to give 
exclusive status to an amateur allocation on 
220 is admirable, the plain truth is that a sub¬ 
stantial number of weak-signal enthusiasts, 
EME operators, simplex links, and packet sta¬ 
tions will, in effect, be forced off the air. Why? 
For the simple reason that the frequency seg¬ 
ment from 222-225 MHz is already filled with 
repeaters and simplex operations in many 
parts of the country. 

It wouldn't be fair or reasonable to ask those 
stations to vacate enough of the remaining 
220'MHz allocation to make up for this dis¬ 
placement. Not only that, it would be very diffi¬ 
cult, if not impossible, to consider such a re¬ 
design of subbands, especially in areas such 
as New York City. Chicago, and Los Angeles! 
There is no doubt that we all stand to lose from 
this proposal. The 220-MHz band is fast be¬ 
coming an alternative to the congestion on 2 
meters, and its unique characteristics make it 
well suited for such specialized modes as 
packet and moonbounce. 


Every active ham has a stake in this NPRM 
—from manufacturers of 220 equipment to 
casual operators who rarely venture beyond 
the HF bands. Remember—once it’s gone, 
it’s gone for good. In the past few years, we've 
lost a good deal of our amateur satellite alloca¬ 
tions through WARC, a large chunk of the 
13-cm band, and from 1215 to 1240 MHz to 
non-amateur interests. . .largely because we 
weren't using those allocations and didn't 
present a unified front of opposition. But the 
technology to operate on 220 is as close as 
your wallet—literally speaking. FM transceiv¬ 
ers and hand-helds abound, linear transvert- 
ers can be easily had, and at least one manu¬ 
facturer has spent a great deal of time 
developing what would be the first 220-MHz 
multimode transceiver on the U,S. market. 

It is imperative that you write to the FCC and 
state your feelings about this docket. At the 
very least, the issue is too complex to wrap up 
in the short time period allocated (initial com¬ 
ments due April 6, reply comments due April 
21). Consideration must be given to those op¬ 
erators and modes that will be left out in the 
cold by this juggling of frequencies, A strong 
voice now to save 220 might just save 70 cm 
and higher frequencies from a similar fate. Put 
your thoughts on paper. Be concise and avoid 
unnecessary diatribes. Make 12 copies of 
your comments and mail them to: Federal 
Communications Commission, 1919 M Street 
NW, Washington DC 20554. Make sure you 
clearly state the docket number (87-14) at the 
top of each copy. Most importantly: Do it to¬ 
day!—KT2B. 
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Mega-Winner 


THE BIG WINNER of 73’s Megaband 
Sweepstakes is Stanley P. Hill N9FXU of 
Oak Park, Illinois. By the time you read this 
he'll be firing up his grand prize: Yaesu’s FT- 
767GX alt-band, all-mode transceiver. Stan 
picked up the winning entry in a newsstand 
copy of 73 at Spectronics in Oak Park. He has 
been a ham for a year and is currently a Tech¬ 
nician class. Stan became a ham so he could 
use a two-meter rig at work—he's a truck driv¬ 
er for Yellow Freight Systems. Plans for li¬ 
cense and equipment upgrades were already 
in the works before he got the good news, but 
the incentive to upgrade has just gone 
through the roof. 73 extends our congratula¬ 
tions to the lucky winner and our thanks to 
Yaesu USA for making the Megaband 
Sweepstakes possible 

Call Again 


THE FCC has decided to make a move on the 
callsign assignment system. PRB-3, released 
recently by the commission, states that the 
FCC would like to hand special call assign¬ 
ments over to a private organization. This 
way. hams could request any call that they like 
(remember ihe good old days when you could 
do that sort of thing?). The FCC would still 
issue an official license with a 2-by-3 call from 
the NA-NZ block, and the special call coordi¬ 
nator would keep a data base with a cross-in¬ 
dex available to the commission for monitor¬ 
ing purposes Written comments on PRB-3 
are due to the FCC by April 23.1987 

School Support 


THE RESPONSE OF READERS to Wayne’s 
call for people to give a special $15 subscrip¬ 
tion to 73to the school of their choice has been 
heartwarming. If you missed it the first time 


around, the offer is still open. If you want to 
help the hobby grow but don't have the time to 
start a Novice class, please give this offer 
some thought. The following is a representa¬ 
tive sample of the many generous folks 
who've helped contribute to the future of their 
hobby: George R. Susterick, Larry D. 
Shaunce WDOAKX. Mid-Michigan ARC. Ken¬ 
neth Cody KAIBRB. Ozark ARS, James D. 
Garls W9SKO. William E Newkirk WB9IVRM. 
Stanley M. Grady WB4ZTF. Frank E. Kavenik 
WA9QJR. Robert P. Felton K7WLX. Matt Kolb 
NM9H. Bob May K4SE. and D. Bruce Caster 
WD4CSE. If you’d like to participate, send 
$15 and the complete address of the school 
to 73 Magazine. Circulation Department, 
WGE Center. Peterborough NH 03458. Attn: 
School Sub. 

Hams On Wheels 


WE RECENTLY received a request from 
Steven Rich WA1DFL, the Director of Handi¬ 
capped Affairs for the town of Revere, Mas¬ 
sachusetts. asking us to include wheelchair 
accessibility in our reporting of ham events. 
Steven writes: "Amateur radio has always 
had a strong tradition of brotherhood and sis¬ 
terhood regardless of physical ability. In keep¬ 
ing with this tradition. I would respectfully re¬ 
quest that clubs when advertising classes, 
exams, meetings, flea markets, and hamfests 
let it be known if the event is wheelchair acces¬ 
sible." The vast majority of Special Event list¬ 
ings that we receive do NOT mention 
wheelchair accessibility. How 'bout it, publici¬ 
ty chairmen? 

Feedback 


YOU MAY HAVE NOTICED that the Feed¬ 
back card is missing from this issue. We’ve 
got mountains of them still to process. Feed¬ 
back will return on an occasional basis. 
Thanks to all who participated. 



Please send information on your 
line of amateur antennas to: 

NAME 

ADDRESS 


CITY STATE ZIP 

THE STANDARD OF rERFORMANCE 



One Newtronics Place 
Mineral Wells, Texas 76067 
(817) 325-1386 


tVESTUNK 


REPORT 



HEAR THE LATEST? 
YOU WILL IF YOU READ 
THEWESTLINKHEPOKT 
$22.50/YEAR 
REQUEST YOUR FREE SAMPLE 


THE WESTLINK REPORT 

28221 Stanley Ct., 

Canyon Country, CA 91351 
(805)251-7180 machine 
(805) 251-5558 modem, entry; WLR 


-138 


DEN-TRONICS 

Amateur Padio A Computers 

6102 Deland Road • Flushing, Ml 48433 
(313) 659-1776 


*^YOUR PACKET CONNECTION'^ 

Kantronics • Microlog • AEA • Merlin 
Software for popular computers: 

AEA Kantronics 

Software Software 


MBA-TOR 

Hamsoft 

Apple 

Amtar 

H-89 

Hamtex 

DDX-64 

Amtorsoft 

SWL TEXT 
IBM 

Supertap 

OQ-64 

^ 103 
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EVER SAY DIE 


from page 4 

in the country—minutes around 
the world. 

I'm sure there is still a need for a 
message handling system that 
takes a month to deliver the mes¬ 
sages. Let's see now, what would 
we use that for? What a wonderful 
system to have in place for use in 
times of emergency, right? And 
that's supposed to be one of the 
reasons for the National Traffic 
System, I believe. Yes, I’m being 
sarcastic. 

When I got involved with RTTY 
back in 1948,1 was impressed by 
the speed and accuracy of digital 
communications. We had to build 
our own converters at first, but as 
commercial equipment came on 
the market I expected the traffic 
handlers to go for it. In 1950 we 
had a RTTY repeater and network 
set up so any RTTY op in the 
Greater New York area could 
leave a message at an unattended 
station—complete with an ac¬ 
knowledgement of receipt- It 
seemed like an ideal system for 
emergencies and traffic handling. 

So here we are, almost 40 years 
later, and we're still banging out 
messages with hand keys and tak¬ 
ing near a month to get ’em 
halfway across the country—from 
Kansas to New Hampshire. Wowl 
Is it any wonder we have a short¬ 
age of youngsters interested in 
“enjoying" our hobby? Oh, we've 
made a little progress. Vfo’s re¬ 
placed crystals in the 40s. Side¬ 


band replaced AM in the 60s. Re¬ 
peaters replaced simplex in the 
70s. Nothing has yet replaced the 
dull QSO, the traffic handling, or 
the DX pileups of the 30s. 

One thing modern business has 
recently relearned from the past— 
the customer is right. If you’ve 
read the business success and 
the excellence books, you know 
the most successful businesses 
are those that provide the prod¬ 
ucts and services their customers 
want. They keep asking what’s 
wanted—and provide it. Amateur 
radio has been particularly resis¬ 
tant to this philosophy, with the 
same results we've seen in busi¬ 
ness-imminent bankruptcy. 

Even the most insular of ama¬ 
teurs is aware by now that all is not 
well with amateur radio. I'm not 
the only one pointing to our lack of 
growth—our geriatric member¬ 
ship—our lack of technical pro¬ 
gress in the last twenty years. In¬ 
deed, you don’t hear anything 
else these days—even from the 
ARRL 

Perhaps it's time to look at ama¬ 
teur radio as if it were a busi¬ 
ness—a nonprofit business, but 
stilt a business. Thus, if we’re go¬ 
ing to keep our business going 
we’re going to need new cus¬ 
tomers to replace those who lose 
interest or die—or both. If we’re 
not holding the interest of cus¬ 
tomers—and not attracting new 
customers in adequate numbers 
to stay in business, it’s time to ask 
the customers and potential cus¬ 



QSL OF THE MONTH 

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 
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tomers what they want that we're 
not providing. 

One has to be deaf not to hear 
the chorus asking us, “Why 
Morse code?" Yes, there sure are 
a lot of deaf hams—at least as far 
as this emotional subject is con¬ 
cerned. They don’t want to even 
hear about it—-and there's no way 
you can get them to actually think 
about it. 

The closest thing we have in 
amateur radio to a corporate orga¬ 
nization is our only national soci¬ 
ety, the ARRL. This puts the onus 
on the League to provide us with 
guidance and leadership. The 
League got to be the one and only 
by killing off every upstart group 
that threatened their power. With 
that power Is responsibility-and 
one of the major responsibilities of 
any corporation is to make sure 
the firm survives. 

Corporate executives who turn 
a blind eye and ear to the firm's 
prospective customers would nor¬ 
mally be ousted by the board of 
directors. In turn, directors who ig¬ 
nore the needs of customers, 
even over the advice of their exec¬ 
utives, would quickly be replaced 
by the shareholders. 

In the amateur radio hobby, the 
corporation is the ARRL, the exec¬ 
utives are the HQ gang, and the 
directors are those you elect every 
two years in your division. You, as 
an ARRL member, are the share¬ 
holders. 

I've talked with most of the HQ 
gang and I think they're by far the 
best bunch I’ve seen at HQ in 50 
years. I wish I could say the same 
about the directors. Alas! Dam, 
there I go again, attacking the 
League. Or am I? From my view¬ 
point I see a serious problem— 
and I have what looks to me like a 
simple proposed solution—one 
with which I think you’ll agree, if 
you’re able to think about it. 

Let’s go back to the analogy of 
our hobby and a business. If we 
want to keep it going, we have to 
provide services which in some 
way pay for our license to use pub¬ 
lic property: our frequencies. 
We’ve let our customer base grow 
old and feeble and have resisted 
attracting new customers. Am I 
being unfair to suggest there’s an 
element of responsibility for the 
League to solve this problem? 

The League is an $8 million a 
year business these days. That’s 
about the same order of magni¬ 
tude as my Digital Audio maga¬ 
zine, so I have a fair grasp of what 
it takes to run that size business. 
Businesses of any size have 
boards of directors (like the 
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PHONE REMOTE 

UOOELSMOA 

OPERATE YOUR 

HOME BASE S1ATI0N EVEN 

WHEN YOU’RE NOT AT HOME 



phone line. It allows operation of your home 
base station from any touch tone telephone 
using the touch tone pad to control PUSH* 
TOTALK. PHONE REMOTE works with any 
transceiver, HF, VHP or UHF ACTIVITY and 
PUSHTO'TALK timers are provided in case 
the telephone connection is lost. All opera¬ 
tional features am switch programmable 
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League). Since I'm on the board of 
several corporations, including 
one projected to reach S1 billion in 
sales in a couple more years, Tm 
quite familiar with the responsibili- 
ties of directors. 

Boards of directors are normal¬ 
ly made up of experienced and 
successful business executives. 
They’re experts in marketing, 
technology, financial manage¬ 
ment, and so on. And here’s 
where I see the basic weakness of 
the League—a weakness that has 
kept the ARRL from providing our 
hobby (its business) with the lead¬ 
ership to keep it strong and 
healthy. 

When you get your ballots to 
vote for your next director, what 
do you see on each one? You 
know what you see—a list of the 
ARRL appointments he’s held. In 
many cases he’s come up through 
the traffic system, so we know 
he’s probably a true believer in 
Morse code for everyone. How 
many bios have you seen citing 
business experience—business 
success—including marketing, 
sales, financial, and other experi¬ 
ence which Is fundamentally a 
part of a director's responsibility? 
We seem all too often to elect 
teachers, who haven’t a clue as to 


how to run an $8 million business. 

A business-savvy ARRL board 
would. I’m convinced, have start¬ 
ed working years ago on getting 
school radio clubs going so we'd 
have the infrastructure to bring 
the League new customers. And 
they'd have kept current with cus¬ 
tomer needs through surveys— 
making the needed changes to 
keep the hobby growing—even in¬ 
cluding a no-code license. 


The boards of corporations that 
ignore the customers find their 
corporations under attack by 
raiders. Indeed, with virtually no 
exceptions, recent corporate 
raids have been brought on by 
boards of directors that have let 
their corporations weaken to the 
point where the directors should 
be replaced. 


In the ham field, the responsibil¬ 
ity comes right down to you. It’s 
the unwillingness of most hams to 
be involved with ham politics that 
has allowed so many hopelessly 
incompetent hams—good solid 
Morse men, to be sure—to be¬ 
come ARRL directors—the big¬ 
gest ego trip our hobby has to of¬ 
fer. Neither you nor your club has 
ever written to the candidates to 
find out if they have been success¬ 


ful in business—perhaps even 
with some experience as a direc¬ 
tor of other corporations. 

No, despite my tone of attack, 
I’m really not blaming you. But I 
will blame you if you let this situa¬ 
tion continue. No, I have to say flat 
out that it's my fault. I should have 
made this an issue long ago. Oh, 
yes, I did write about it a few years 


ago—but I didn't keep after you. 
And you’re like me, if someone 
doesn’t hassle you. you forget. I 
did the same as you with the last 
ballot—I looked over the candi¬ 
dates—noted their years of ARRL 
service and myriad of appoint¬ 
ments—sighed, shrugged, and 
tossed a coin. 

The board elections are geared 
so there really isn't time to get the 
business background (or lack of it) 
into print in 73 between the time 
we know who's running and the 
mailing of the ballots. One of 
these days we may get amateur 
radio set up so we're able to actu¬ 
ally communicate in less than 
three months, but I hesitate to 
even guess when that’ll be. 

Tell me, if you were an ARRL 
director, would you think it impor¬ 
tant to update the National Traffic 
System by about 50 years? 

If you agree and have some 
constructive ideas. I’d like to hear 
from you. If you disagree and can 
express your ideas in other than 
blind, emotional hate terms, 
please write. I’ve tried to get 
across my ideas on where we are 
and how to make things better- 
now I’d like your ideas. I reserve 

Continued on page 50 


“I did the same as you with the last 
ballot —/ looked over the candidates — 
noted their years of ARRL service and 
myriad of appointments — sighed, 
shrugged, and tossed a coin. ” 
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ETTERS 


TICKET SALES 


For seven years I have had zero 
luck getting my wife interested in 
studying for her license* Febru¬ 
ary's Never Say Die regarding the 
selling of Extra-class licenses did 
the trick. There are a few modifi¬ 
cations we would like to see, how¬ 
ever A regional center for license 
sales should be set up in each 
zone to give everyone equal ac¬ 
cess (Puerto Rico is just too far 
from 6-land). Mail order would al¬ 
so be a good idea, but it might let 
in too many people and over¬ 
whelm the repeaters. An Extra¬ 
class license is just not neces¬ 
sary—a General for $50 would be 
adequate. In order to maintain the 
integrity of the traditional licens¬ 
es, a special prefix would be as¬ 
signed to purchased licenses. 
This would allow the real hams to 
ignore the new pseudo-hams if 
they want to talk about technical 
things such as the weather and 
their latest medical operation. 

John R. Fielder N6DAO 
Los Osos CA 

Ever since the news broke about 
licenses being sold, 73 has been 
deluged with calls and letters from 
people begging us to tell them 
who to get in touch with in Puerto 
Rico or New York. We won't say. 
We don't feel bad for those who 
can't be bothered with learning 
code and theory, but when folks 
who have been earnestly trying to 
become hams for years call, it's 
tough to tell them to wait for "no¬ 
code. ”—Bds. 


NOVICE NEEDS 


I just got my Novice ticket and a 
subscription to 7$. I guess I got 
taken in by the eclectic rambling 
of your magazine’s salesman, 
Wayne. Now, please look over 
your table of contents and tell me 
what’s in it for me. How about a 
Novice corner—basics about how 
an antenna tuner works, the differ¬ 
ence between a vertical and a 
dipole—you get the point. Take a 
look at other hobby mags. They 
realize that the newcomer to the 
craft must also be addressed. 

MorHsBIeckman KA9WIA 
Lincolnwood IL 


Take a look at page 76, 73’s long 
search for a Novice columnist has 
finally ended. — Eds. 


PULL TOGETHER 


I believe every ham who hides 
his hobby and doesn’t even try to 
train a new Novice every year 
should either shape up or turn in 
his license. When I pass my 
Novice exam some time in 1987, 
each year thereafter there will be 
a new Novice or student on his 
way to a license or you get to rip up 
my license. I may be a non-ham 
upstart to some, but either we all 
pull together or lose amateur ra¬ 
dio. Either live your creed or roll 
over and die. 

Keith Martin 
Lewiston ME 


late: He already was embarrassed 
In front of his friends. 

For the demo, we made up 
personal messages for the kids 
from information we got from the 
school secretary beforehand, and 
Ken installed them on a local 
packet bulletin board. Then he 
allowed each kid to call up his 
own message! This went over re¬ 
ally big. 

Feedback has been positive 
from both kids and teachers. 
Check your local schools for simi¬ 
lar programs or consider champi¬ 
oning such a program yourself. 
The enthusiasm of the kids can be 
contagious. 

Ron Kyles KJ4NA 
Elizabethton TN 

A super ideal — Eds. 


“NRATYPES”! 


I did not appreciate KWlO’s re¬ 
mark about “NRA types” in the 
February Letters column. That is 
no different than calling all hams 


“A regional center for license 
sales should be set up In each zone to 
give everyone equal access." 


I^^^MORSEFOR^JOPPET^J 

Thought you’d be interested in 
the ham radio presentation Ken 
Fisher W0MJD and I made to 
eight kids at our local grammar 
school. We were part of the Gold 
Dust program of the West Side 
school, in which volunteers ex¬ 
pose first-to-fifth graders to music, 
arts, crafts, hobbies, etc. We pre¬ 
sented Morse code to the kids and 
taught them the first six letters—a, 
e, i, m, t, and n—and closed with a 
packet radio demonstration. I 
made up Certificates of Comple¬ 
tion on my computer (got the idea 
from “Future Hams of America” 
(73, July, 1986), and the kids were 
really impressed with them. Most 
picked up code quickly, and some 
very intelligent questions were 
asked, like “Why is shortwave 
called shortwave?” 

One mistake I made was not to 
notice that one lad was hard of 
hearing. The teacher noticed the 
special attention I was trying to 
give him and told me of his condi¬ 
tion. We obtained a hearing aid for 
him which did help, but it was too 


“lids.” Many hams are NRA mem¬ 
bers and I am sure they did not like 
your derogatory statement. 

Karl Burket KC7JU 
Payette ID 


“NRA TYPES” II 


Being a life member of the NRA, 
I object to the negative connota¬ 
tion that KW10 seems to give to 
the NRA and its members. If ama¬ 
teur radio had as effective an or¬ 
ganization as the NRA does work¬ 
ing on its behalf, ham radio 
wouldn’t be in the mess that it’s 
in. I think that hams, and espe¬ 
cially the ARRL, could stand to 
take a few lessons from us “NRA 
types.” 

John Auttman KA5UBL 
Hattiesburg MS 


“NRA TYPES” III 


I was shocked after reading 
KWlO’s reply to KH6GP1 refer¬ 
ring to: “NRA types who haven’t 
really thought much about what 
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they're saying—they just mimic 
words that they have heard from 
other ‘activists.’ ” Perhaps KW10 
felt safe in unburdening himself in 
73 since the implication would be 
that NRA members are too stupid 
to pass a ham radio exam and 
consequently not read 73. This 
“NRA type” passed both ele¬ 
ments of the Extra-class exam 
100% correct at age 65.1 will not 
lower myself to KWlO’s level and 
attempt to typecast him. He did it 
himself through the above-quoted 
slur. 

Evert Skough N7HID 
Kingman AZ 

The Letters column of 73 is not an 
appropriate place for the expres¬ 
sion of non-ham-related personal 
ofrinions. 73 apologizes to those 
who were offended by the analo- 
gy.^ds. 


SAY DIE 


Your Never Say Die column is 
becoming very repetitive. Please 
spare us the time reading about 
how great you are. We all know 
how great you are. After all. you 
have been telling us how great 
you are in every column since you 
came back. Give the space to the 
Letters column—it is much more 
interesting. 

Arnold D. Samuels KH6COY 
Ocean Shores WA 


NEVER SAY DIE 


Your editorials are completely 
outrageous. How do you get away 
with it? I have only one thing to 
say—welcome back! I’m a born- 
again subscriber since you've re¬ 
turned. I’d buy your magazine for 
the editorials alone—the rest is 
gravy. 

Jerome PrIs mantas NiHFC 
Organ NM 


I COSMIC COMPARISONS | 

Concerning the story “Cosmic 
QRN” (February. 1987), W6HDM 
evidently thinks like Carl Sagan. 
Sagan's book Contact details the 
fictional story of the reception of 
our first extraterrestrial communi¬ 
cation. Parallels between the two 
stories include frequencies and 
multiple coding methods in a sin¬ 
gle signal. The two stories make 
great comparison pieces. 

Charlie Cotterman KA80QF 
Dayton OH 





EW PRODUCTS 


YAESU FT-109RH 
AND FL-7000 

Yaesu U.S.A. announces the 
FT*109RH, a S-Watt, 220-MHz 
hand-held transceiver as a follow¬ 
up product to the FT-209RH and 
FT-709R hand-helds. Covering 
220 to 224.995 MHz in 5-kHz or 
10-kHz steps, it includes battery- 
saver, 10 memories, standard 1.6- 
MHz or nonstandard offset, and 
memory and priority scanning. It 
is equipped with a OTMF tone 
generator, front-panel multimeter 



Yaesu's FT‘109RH 220-MHz 
hand’held. 


indicating battery condition, 
transmitter power output, or re¬ 
ceived signal strength, and a VOX 
system. Optional accessories are 
interchangeable with other units 
in the 109,209, and 709 series. 

Yaesu has also introduced the 
FL-7000 solid-state linear amplifi¬ 
er for 160 through 15 meters. 
It features an automatic antenna 
tuner with automatic bandswitch¬ 
ing when used with a Yaesu 
FT-757GX. FT-767GX, or FT-980 
transceiver. Antenna switching 
also is automatic with the FAS- 
1-4R remote antenna selector. 
Power input is 1200 Watts for ap¬ 
proximately 70 Watts: a protec¬ 
tion circuit prohibits operation 
with high swr until the antenna 
tuner completes the matching 
process. Thermostatically con¬ 
trolled dual fans run even when 
the amplifier is turned off if they 
are still needed for the dissipation 
of heat. 

Further information on these 
Yaesu products may be obtained 
by checking Reader Service num¬ 
ber 206. 

MERCER POCKET DMM 

Mercer Electronics is offering a 
new low-cost digital multimeter, 
the model 9345, A single rotary 
disk allows selection of the quanti¬ 
ty to be measured and provides 
automatic measurement on all 
functions. It measures volts and 
Ohms, has a high-contrast LCD 
display, and has audible continu¬ 
ity indications. It comes with carry¬ 
ing case and batteries for $34.95. 

For more information, please 
circle Reader Service number 
209. 



Yaesu's FL-7000 solid-state linear amplifier. 
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MFJ COMPACT SPEAKER 
AND NEW ANTENNAS 

MFJ Enterprises. Inc., is releas¬ 
ing its new compact mobile speak¬ 
er with magnetic base and tilt 
bracket, the MFJ-280. Equipped 
with a 3-1/2-mm phone plug on a 
long cord, it works well with all 8- 
and 4-Ohm impedances and can 
handle up to 3 Watts of audio. At 
$18.95, it is backed with a one- 
year unconditional warranty. 

MFJ is also offering three new 
antennas. The MFJ-1710 is a 3/8- 
wave, 2-meter, telescopic with 
8NC. It comes with a pocket clip 
and is 5-3/4” collapsed and 
24-1/2” extended ($9.95). The 
MFJ-1712 is a 1/4-wave, 2-meter; 
5/8-wave, 440-MHz, telescopic 
with 8NC that is 7-1/4" collapsed 
and 19" extended ($14.95). The 
MFJ-1714 is an end-fed, half¬ 
wave, 2-meter telescoping dipole. 

For additional information 
about these MFJ products, check 
Reader Service number 207. 



Mercer's model 9345 pocket 
DMM. 


REGENCY INFORMANT 
ANDTUBBO-SCAN 800 

Regency Electronics, Inc., has 
introduced the Informant and Tur¬ 
bo-Scan 800 scanners. The Infor¬ 
mant, preprogrammed with key 
state and local law enforcement 
frequencies for all 50 states, will 
search VHF and UHF police fre¬ 
quencies for any state with a sin¬ 
gle touch at four times the speed 
of most scanners. A weather- 
search function scans for the 
nearest National Weather Service 
frequency. The display shows 




MFJ's compact mobile speaker. 
















state and type of transmission 
(state or county police): there is a 
highway/city switch for choice of 
monitoring local or statewide fre¬ 
quencies, and a hold switch to 
keep the receiver on a single fre¬ 
quency. The radio comes with a 
multi-position mounting bracket/ 
clip to fit any vehicle. It includes a 
telescoping antenna. Wiring can 
be direct to dc or through a 
cigarette lighter adapter. The sug¬ 
gested retail price is $369.95. 

The Turbo-Scan 800 “scans 
nearly five times faster than any 
competitive model" and provides 
wide coverage of 12 of the most 
popular 800-MHz public-service 
frequencies. It has a translucent, 
rubber keypad, backlit for night 
use, and dual-level vacuum-fluo¬ 


rescent display. Frequencies may 
be entered into any of the scan¬ 
ner’s 75 channels or grouped into 
any of the six scan banks. Chan¬ 
nels may be retrieved instantly, 
without having to manually step 
through all other channels. This 
rig also has the weather-search 
function. Designed for home or 
mobile use. it has a suggested 
retail price of S499.95. Model 
TS-2 comes with two telescoping 
antennas (for standard VHF and 
UHF as well as 800-MHz re¬ 
ception). ac power supply, dc 
power cord, and mobile mounting 
bracket. 

To obtain more information 
about these Regency scanners, 
circle Reader Service number 
208. 



The Regency Informant public information radio. 


NEW CATALOGS AND BOOKS 


Contact East. Comprehen¬ 
sive product guide for 1987 
featuring a full line of tools and 
instruments for electronic spe¬ 
cialists, engineers, techni¬ 
cians, involved in assembling, 
testing, and repairing. Free, in¬ 
cluding one year of technical 
supplements. Circle Reader 
Service number 210. 


Jensen Tools, Inc. Catalog of 
service and maintenance kits, 
hard-to-find tools. VCR align¬ 
ment, communications adap¬ 
tor kits, AT&T handsets, digital 
test equipment, lighting/opti¬ 
cal aids, soldering stations, 
computer accessories, more. 

Free. Circle Reader Service 
number 211. 

QSKY Publishing. A primer 
on data communication writ¬ 
ten for the beginner level: The 
Digital Novice, by Jim Grubbs K9E1, with cartoonist Tad Barney, 
128 pages. Twelve chapters, on everything from Morse code to 
packet radio and future uses for digital communications. ($12.45 
ppd.) For more information, circle Reader Service number 212. 

Howard W. Sams & Company. Publications: Audio 1C Op-Amp 
Applications, 3rd Ed., by Walter G. Jung; 336 pages. Completely 
revised: includes devices such as very-high-slew-rate and dy¬ 
namic-range FET-input units, and new applications circuitry, 
/!f22452, $17.95. 

First Book of Modern Electronics Fun Projects and also Second 
Book. . ..both by Art Salsberg, both designed for the electronics 
hobbyist to expand his knowledge through practical fun learning; 
20 hands-on projects in each, from the pages of Modern Electron¬ 
ics magazine, each is 256 pages. #22503 (#22504 for the second 
one), $12.95 each. 

Forrest Mims' Circuit Scraptnook II, 272 pages. Some 70 projects 




from Modern Electronics' columns, the “Electronic Notebook," 
Transistor, MOSFET, analog, digital circuits, LEDs, laser diodes, 
optoelectronics, sensors, assembly tips. #22552, $19.95. 

Radio Handbook, by William 1, Orr—23rd Edition. 640 pages, 
hardbound. Completely revised. #22424, $29,95. 

Shortwave Radio Listening with the Experts, by Gerry L. Dex¬ 
ter, 528 pages. Features 25 contributors who are short¬ 
wave listening researchers, pi¬ 
oneers, and specialists, as 
well as veteran listeners. 

#22519, $22.95. 

Solid-State Projects You Can 
Build, by Rudolf F. Graf and 
George J. Whalen, 176 pages. 

Complete step-by-step con¬ 
struction procedures, illustrat¬ 
ed, with background theory, 
parts lists, tips on where to get 
hard-to-find components. 

Projects include: electronic 
dice, computing thermometer, 
proximity or touch alarm, TV 
remote-sound system, sing- 
along light controller. #22500, 

$10.95. 

Understanding Electricity and 
Electronics Principles, 256 pages; Understanding Electricity and 
Electronics Circuits, 328 pages, written by Training & Retraining, 

Inc., revised by David L. Heis- 
erman. # 27061 (Principles) 
and #27062 (Circuits), each 
$14.95. 

Understanding 1C Operational 
Amplifiers, 3rd Ed., by Roger 
Melen and Harry Garland. 224 
pages. New, expanded, and 
updated applications include 
material on computer-aided 
design techniques and 1C op 
amps in microprocessors. 
#22484, $12.95. 

For more information about 
these Howard Sams Books, 
circle Reader Service number 
213. 
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by Jim Godron NIEJF 


DJ2UT XP706 Multiband Beam 


Sommer GmbH 
Distributed by: 
H. J. Theiler Corp. 
PO Box 5369 
Spartanburg SC 29304 
Price class: Semi-assembled $778 
Unassembled $662 


M ore than 10 years ago, a German ama¬ 
teur named Walfried Sommer DJ2UT 
decided that there must be a way to overcome 
the trap tosses induced when a yagi was tri- 
banded for 10, 15, and 20 meters. He also 
wanted to develop the high gain (7 dB or more) 
and the excellent front-to-back ratio that can 
be achieved on a monoband antenna by close 
(0.1 A) element spacing on a multiband beam. 
This presented him with the monumental task 
of overcoming the very narrow bandwidth and 
extremely low resistance (10 Ohms or less) of 
those closely spaced designs. After reviewing 
the work of Rucker, Buchanin, and others and 
after spending many years in development, 
Sommer refined his design to that which is 
available today. 

Design 

The operating principle of the DJ2UT anten¬ 
na is quite remarkable. On 20 meters, the 
system is a full-size beam using 1 /2A elements 
without traps. The main difference between 
this system and others is that all elements are 
driven with a phasing line. In effect, you have a 
4-element log cell that develops an impressive 
9 dB of gain and an excellent front-to-back 
ratio. 

On 15 and 17 meters, the 20-meter ele¬ 
ments are about 5/8A long. This results in 
a high feedpoini impedance that must be 
reduced. Instead of using the LC traps 
commonly found on multiband antennas, 
Sommer uses the capacitance found in 
the phasing line, in conjunction with the 
three or four elements (depending on the 
model) clustered around the feedpoint. It is 
this combination of driven and parasitic ele¬ 
ments that lowers the system’s impedance 
and provides more than 8 dB of gain on 15 
meters. 

On 10 and 12 meters, the 20-meter ele¬ 
ments are about 1A long and are fed by the 
phasing line as split 1/2A elements in a 
collinear fashion. Gain on 10 meters is more 
than 10 dB. 

On 30 and 40 meters, the system ignores all 
but the longest elements. In this configura¬ 
tion, it can be considered a dipole with a trans¬ 
mission line attached. These elements are too 
short to be resonant on 30 or 40 meters and 
present a capacitive reactance that must be 
eliminated. On 30 meters, this is done with an 
LC match: on 40 meters, a coil and/or a coax¬ 
ial capacitor is used. 

It is extremely important to note that these 
networks are NOT connected in SERIES with 
the antenna and that they cancel only the 
“blind” reactive components. They ARE NOT 
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Photo A. The DJ2UTXP706 multiband beam. 


traps. There is some gain on 30 and 40 meters 
as compared to a conventional 1/2A dipole. 
Because the bandwidth is narrow on 40 me¬ 
ters, the resonant frequency can be easily 
adjusted. 

All the gain figures presented for this anten¬ 
na are as compared to a 1/2A dipole, NOT to 
some mythical reference (the figures present¬ 
ed are the manufacturer’s claim, but my expe¬ 
rience is that his claims are conservative). 
Sommer goes to some effort to test the perfor¬ 
mance of his antennas. The figures become 
really impressive when you consider that this 
kind of performance is accomplished on a 20' 
boom! 

Antenna Assembly 

Construction of an antenna system this 
complex requires some effort. Having said 
this. I’m pleased to report that I experi¬ 
enced no real problems putting this antenna 
together. 

When this series of antennas was intro¬ 
duced to the U.S., the instruction package left 
something to be desired. Pete Theiler has 
spent considerable time translating and 
rewriting the instructions. While some im¬ 
provement can and will be made, I think Pete 
has done a terrific job. 

My antenna arrived on a Thursday. I spent 
the first day reading through the instructions, 
and began construction on Friday evening. 
Fortunately, I was able to assemble most of 
the antenna (element holders, phasing line, 
etc.) in my basement, as I was working just 
after a 1-1/2' snowfall. I concluded the inside 
phase on Saturday, and on Sunday I verified 
all measurements and the tightness of all 
connections. 

Putting the elements on the antenna was 
very straightforward. Each element is color- 
coded and the measurements on the chart are 
easy to follow, although they are metric. This 
wasn’t a problem for me, but, if you’re worried 
about cm, mm, and stuff like that, the consid¬ 



Fig. 1. The Sommer multibander's active ele¬ 
ments are shown as bold; the inactive ele¬ 
ments are shown as a broken line. From the 
top down, these configurations are for: 20 
meters; 15/17 meters; 10/12 meters; 30/40 
meters. 

erate folks at Sommer even include a metric 
ruler for your convenience. 

The nuts and bolts are also metric, so a 
metric wrench is also supplied with the anten¬ 
na. While it is possible to assemble the anten¬ 
na using only this wrench and common hand 
tools, I found that my collection of metric tools 
was most helpful. 

As I was assembling this antenna, the one 
thing that became clearer and clearer was the 
quality of the materials and engineering. The 
wall thickness of the element tubing is greater 
than that on U.S.-made beams that I’ve exam¬ 
ined, The element holder castings are mas¬ 
sive, weighing several pounds each. Every 
piece of this antenna is first-rate and designed 
to last a lifetime. All connecting pieces, U- 
bolts, nuts, and bolts are stainless steel. 

I installed the antenna on a Glen Martin 
Engineering tower and Hazer unit. (If you’re 







not familiar with the Hazer, please see my 
review below.) The rotor and thrust bearing 
mount on the Hazer unit, which travels up and 
down the tower. By bringing the Hazer to its 
lowest position (about 2' above the ground), 
you can mount the antenna at a very con¬ 
venient height. It's possible to attach or work 
on the antenna by using only stepladders. 
With a beam of this size, that was a distinct 
advantage. 

Performance 

In use. this antenna performs better than I 
expected. My first contact was with a station in 
California. I was running only 100 Watts, but 
my signal was three S-units better than his 
and he was running a kW into a conventional 


beam. Regardless of distance, single hop or 
long path, my signal was one to three S-units 
better with 100 Watts than stations running 
linears into conventional antennas. 

The antenna is absolutely flat across 20 me¬ 
ters, and on all other bands the swr is below 
1.7:1. While not very broadbanded on 40 me¬ 
ters, the antenna's performance is quite good. 
Pete tells me that a modification will soon be 
out that will make the bandwidth broader, and 
I’m looking forward to trying it out. 

Conclusion 

This beam performs as well as mono¬ 
banders. While its cost may at first seem 
high, it is actually very reasonable when com¬ 
pared with what you would have to spend to 


Glen Martin M185A Tower 

by Jim Godron NIEJF 


Glen Martin Engineering 
PO Box 7253 
Boonville MO 65233 
Price class: $1,275 


I t’s not every day that a ham gets to install a 
new tower. And when he does, it’s usually a 
difficult project and just plain hard work. When 
I was presented with the opportunity to set up 
and review a 40' Glen Martin Engineering tow¬ 
er complete with Hazer unit, I decided to make 
the job as easy as possible. In my book, that 
means planning everything so that there are 
no surprises. 

The tower I installed was a 40-foot Ml 85A. It 
has an 18" face, is triangular, and is of bolted 
aluminum construction. Besides being very 
strong, the tower is also very light; the ship¬ 
ping weight of the complete tower and Hazer 
unit is only 140 lbs. 

Choosing the Site 

The first step in a major project like this is 
planning the foundation. Because this tower is 
free-standing, it requires quite a substantial 
foundation—a finished size of 40" x 40" x 6'. 
This represents about 2.5 cubic yards of con¬ 
crete, far more than could be mixed by hand 
and more than most people would want to mix 
on site. 

Therefore, you should be able to get a 
cement truck within 10-16 feet of the loca¬ 
tion. If you cannot, the choices are to move 
the site or to bring the cement to the site in 
wheelbarrows. By the way. moving cement in 
wheelbarrows is NOT FUN and it takes a 
LONG time. 

I chose the area directly behind the garage 
for my tower, mostly because that’s where my 
wife said I could put it. Our garage is connect¬ 
ed to the house by an enclosed breezeway. 
With the use of two cement chutes, we could 
pour cement through the breezeway and Into 
the form. 

Preparing the Site 

Now that the site was chosen, the next 
step was to dig a hole. I briefly considered 
using a shovel, but reason prevailed and I 
decided to use a backhoe. But, due to a ma¬ 


jor sewer construction project in our small 
town, there was only one available at noon 
on an especially rainy day. When the opera¬ 
tor had dug a hole about 6' wide by 10' long 
by 6' deep, he got the machine stuck in the 
backyard. It is incredible what carnage a 
large machine like that can cause to a newly 
seeded lawn. 

A structure this large should really be 
poured into a form. It’s not absolutely nec¬ 
essary, but in the long run it’s easier. If you're 
not an experienced woodworker, you should 
plan to spend about eight hours building 
the form. 

I constructed two stud walls 6' tall and 
40" wide, and covered with 1/2" CDX ply¬ 
wood. I then cut another two pieces of 1/2” 
CDX 4' X 6' and "banded” these together in 
five places (see Photo A). I assembled the four 
pieces of the form in the hole and connected 
each joint with nails and screws. It is also a 
good idea to screw the overlapping plywood to 
the stud walls. After you pour the concrete, 
you may elect to strip the form or simply back¬ 
fill around it. 

The pouring of the concrete was almost an- 
ticlimactic. We pounded a ground rod into the 
undisturbed ground under the bottom of the 
form and connected it to the steel base sup¬ 
port. The base was held above the form with a 
two-by-four and a piece of furring so that the 
bolts would stick out of the concrete the prop¬ 
er distance. 

You will notice in Photo B that I didn't com¬ 
pletely backfill around the form. This allowed 
me to strip only the top of the form. I had 
ordered 2.5 cubic yards of 3,000-lb. concrete 
and had virtually none left over. After the con¬ 
crete set. I removed the base assembly, 
stripped the top of the form, and applied sili¬ 
cone grease to the bolts to keep them from 
rusting. 

The Hazer Unit 

The Hazer unit itself appears to have quite a 


get comparable performance with other an¬ 
tennas, It makes a good investment when 
you make the transition from wire antennas, 
as this antenna will provide gain on receive 
(while a linear works only one way). Don’t 
think I’m knocking linear amplifiers; I'm not. 
It's just that if you optimize your antennas, any 
subsequent increase in output power works 
better. 

If you're serious about DX, appreciate quali¬ 
ty, or want an antenna that you can leave to 
your children, you should give serious consid¬ 
eration to this system. Quality is never cheap, 
but the value represented by your investment 
will remain through the years. If you would like 
more information on this antenna, please cir¬ 
cle Reader Service number 204. ■ 



Photo A, The form '‘banded” together. 



Photo B. The area around the form is partially 
backfilled after the concrete has been poured. 


few parts, but assembly took only about two 
hours. The completed unit stands 4' tall with 
the thrust bearing mounted on the top plate 
and the rotor mounting plate on the bottom. 
When the unit slides up and down the tower, it 
rides on nylon studs. There are two studs at 
each corner (a total of 12) and extras are 
provided. 

In Photo C, you will notice the safety mech¬ 
anism. The arm must be held away from 
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Photo C. Close-up of the Hazer unit, showing 
the safety mechanism. 


the tower while you are lowering the an¬ 
tenna or the Hazer will stop at the next 
crossbar. The spring that holds the safety bar 
up is stainless steel. The safety action of this 
device is “deadman”; if you let go of every¬ 
thing, the downward motion of the antenna 
stops. 

From Photo D, you will notice that there 
is a lug with a hole mounted in each corner. 
On taller towers, you can attach the top 
set of guys to these lugs, or you could use 
them to hold one end or the middle of a 
wire antenna. I brought my coax and rotor 
cable to the bottom right lug and then ran the 
coax up past the thrust bearing and attached it 
to the lugs on the right side and upper right 
corner. 

The stainless-steel winch cable passes 
through the bottom and top plates and then 
over a pulley mounted at the top of the tower. 
The cable then goes down the inside of the 
tower and connects to the winch. The center- 
line of the mast and rotor pass off the side of 
the tower; this way, the antenna boom will 
miss the tower and the entire platform can 
travel up and down the tower. 

The antenna must be pointed in one cer¬ 
tain direction as it's raised or lowered. As a 
matter of convenience, I aligned the tower so 
that this position would be north. It doesn't 
make any difference what direction you use, 
but I think it’s easier to use north, south, east, 
or west. 

One thing to consider when using a system 
like this is that because it's so easy to move 
the antenna up and down, you're probably 
going to move it frequently. Because the coax 
isn't connected to the tower, it needs to be 
strong and flexible. 

I discussed these problems with Joel 
Knoblock of The RF Connection and he made 
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Photo D. The Hazer unit. 


what I think were the perfect suggestions. We 
ran International 9086 from the shack to the 
base of the tower and terminated it with an 
in-line N splice to International 9095 (called 
Ultra-Flex), which is a 50-Ohm cable with a 
.405" o.d. (the same as RG-8). 

The center conductor is 11 gauge (made up 
of 24 strands of 19-gauge copper wire). The 
shield is 98% and made of copper. The result 
is a very strong cable that stays flexible to 
temperatures near 0® F. It is rated to 1,500 
Watts and costs only pennies a foot more than 
RG-8- The International company is located in 
Arlington Heights, Illinois. More information 
can be obtained from The RF Connection (213 
North Frederick Avenue ^11, Gaithersburg 
MD 20877: 301-840-5477), 

The Tower 

The tower itself consists of 10-foot sec¬ 
tions made up of angled legs and tubular 
cross braces. The braces are bolted to the 
legs with stainless-steel carriage bolts and 
self-locking nuts. The tower sections are at¬ 
tached with a plate bolted to the inside of the 
leg. By using this method of joining the sec¬ 
tions, you will not disturb the centerline of the 
leg. If the tower is damaged, the bad area can 
be cut out and the tower reconnected any¬ 
where along its length. The legs are punched 
with square holes to catch the carriage bolts, 
and the tubular braces have their ends flat¬ 
tened and drilled. 

So that I could fully experience the varia¬ 
tions in construction, the factory shipped me 
two assembled and two unassembled sec¬ 
tions. The only tool required is a nut driver or 
wrench to tighten the nuts. To make things 
easier, I put the nutdriver bit in my variable- 
speed drill, 

It took me about 1-1/2 hours to assem¬ 
ble one of the sections, an hour to assem¬ 
ble the other. I found that the punched 
holes and drillings were extremely accurate 
and I had no trouble with the assembly. You 
can order sections assembled at the factory 



Photo E. The Glen Martin Engineering M185A 
tower with antenna attached. 


for an additional $25. If you're short on time, 
spend the extra money: if not. I think you’ll 
enjoy the experience of putting the sections 
together. One thing that I hadn’t thought 
about before my tower was delivered is that 
because aluminum is so light, the freight 
charges are much less than those of steel 
towers. 

The bottom section of the tower bolts to 
a hinged assembly, which in turn attaches 
to the three studs protruding from the con¬ 
crete foundation. The hinged plate sits on 
nuts so that leveling can be easily accom¬ 
plished. When the plate is level, lockwashers 
and nuts go on top. I set the first section and 
made sure the whole thing was level and 
plumb. Then I hinged it over and attached the 
other sections. 

With the complete tower lying on the 
ground, I positioned the Hazer unit on the 
middle of the top section and attached a 
rope to the Hazer to help lift the tower. My kind 
XYL, Donna, our two children, and I lifted 
the tower. We got the tower as high as we 
could (about 45 degrees) and supported it with 
a ladder. We lifted it the rest of the way by 
using the rope and the car. All In all, the whole 
thing went very smoothly and took only an 
hour or so. 

After the tower was up and secure, it was a 
simple matter to lower the Hazer and discon¬ 
nect the rope. The Hazer comes drilled for 
Ken pro rotors, and my Ken pro KR-2000 fit 
exactly. If you need the unit drilled for another 









type of rotor, all you have to do is let the factory 
know. 

If you’ve ever had to install a large beam on 
a tower of any height, you’ll be amazed how 
easy it is to do with the Hazer. You simply 
lower the Hazer, and then two people can 
attach the LARGEST antenna by using only 
stepladders. My 20>year'Old daughter, An* 
drea, and I installed a Sommer XP706 (which 
weighs 110 lbs., and its longest element is 32 
feet) by ourselves in only two hours! 

Conclusion 

In use, the lower and Hazer unit work ex¬ 
tremely well. At 40% the tower is free-standing 
even with an antenna as large as the XP706. 
During a recent severe winter storm, I became 
concerned because winds were forecast to be 
quite strong. I simply lowered the antenna and 
didn't give it another thought all night. 

I must admit that before this experience I 
was a dyed-in-the-wool steel-tower user. How¬ 
ever. the many advantages in maintenance, 
ease of erection, and strength vs. weight have 
convinced me that aluminum towers deserve 
serious consideration. 

Even if you have a steel tower, you can still 
enjoy the freedom from climbing that the 
Hazer offers. There are models available for 
Rohn towers. For the ham who can’t or 
doesn’t like to climb, the Hazer provides a way 
to perform the annual maintenance that your 
beam deserves. Circle Reader Service num¬ 
ber 205 to receive additional information 
about this tower. ■ 


-7 DELTA 
^ LOOP 
NTENNAS 


* Delta design, full wave DX 
performance on your favorite band 

* High Quality construction using 
6061-T6 Aluminum and Stainless 
Steel hardware 

* Excellent Gain, FB Ratio and SWR 

* Designed to survive adverse weather 

* Easy assembly - fixed or portable 

* Mounts alone or above your yagi 

* 2 and 3 element monoband models 

* 10-12-15-20 meterbands 

* Phone or write for details on our "Big 
Horn" series of antennas 


Delta Loop Antennas 
44 Old State Road, Unit #18 
New Milford, CT 06776 
(800) 223-3718 (203) 355-3718 

DtaltrlnquIritsImHtd 


FROM YOUR 
M(»ILE /H T 


Super ComShack 64 


coNTRa 1 Super ComShack 64 instant code 

FROMYWR Controller/Dual Remo te/Rutopotch contro^fed frL 

fit^lLE /H T ^ I System (xxftrol Interface [cartrid g e Option j TX/Rx ^_ 


System (xxttrol Interface 


mk 


H.F Remote Base 
2rK3 Remote (T link 


♦Remotely pro^amable with Touchtones/ change up 
to 9 sets of QOOBSS codes from HT. or telephone! 
♦Synthesized speech consisting of high quality 
male or female digitized human voice 
♦Dual Remote base (H.F.&Y,H.F.) 

♦Autopatch & Super Repeater Controller 
♦Program voice ID tall message from your HT. 
♦Automatic voice clock & activity timers 
♦Multiple commands can be executed at once 
(up to 16 digits per command string) 
♦Sub-audible tone & speed dial compatible 
♦Alarm clock & auto-excute command stringl 
♦Optional autoboot cartridge (no disk drive needed) 
♦Send system commwxJs from telephone line! 


"Generates random code practice any speed with 
voice readback after each 20 random code group! 
♦Set CW speed & pitch from your HT. 

♦input up to 22 vocab words & letters as ID or 
mail box message # speed dial rates from HT. 
♦Enable/disableup to 50, tel ^‘s # wildcards 


*300 Touchtone loadable Autodial numbers 
plus 10 Emergency Autodial (quick access) 

*300 Reverse patch call signs uploaded from 
your HT./general or directed page modes 
♦incoming caller receives voice message to enter 3 
digit code to selective page a call sign (D.P. mode) 
♦Phone number memory readback 
♦Enable/disable 50 area codes + wild card ^‘s 
♦Full or half duplex (repeats on/off) 

♦Storage of MCf/Sprlnt access codes 
♦Call walling allows switching to second phone line 
♦Touchtones are regenerated onto the tel./speed dial 
♦Touchtone or dial pulse modes 
♦Reverse patch active In all modes 



Turn off the 
repeater & change 
all access codes 
from an HT. or 
any telephone! 




♦ H.F remote suppo'ts: Yaesu FT-757/767/980 
Kenwood TS-440/940. Icom lC-755 

♦2nd remote control data supports: Yaesu FT-727 
FT-767 & Kenwood 711/811-or the-7950 or 
TS-2530/70 with RAPl (control card ) 

♦ 10 H.F. Memory channels/enter or recall 
♦Automatic USe/LS8/FM/AM mode select 
♦Sc^ up/down, fast. or I OOhz steps 
♦Control CS-8 relay/latch /master reset /Status 
♦H.F./V.H.F, Monitor only or TX enable modes 
♦All control inputs are voice confirmed including 

frequency, mode, scan status, time, outputs on/off 
♦VHF remote, as link input. & repeater can be active 


W* c^%-i I i *11 l*i i Fa 


♦8 Latching Relay control (CS-8) t 79.95 
+ 3 DPDT 2A relays, 5 open collector outputs 

♦ user defined 2 letter function name & state 

♦ automatic PTT fan control/master all off code 
♦Optional (T10S auto-boot 72k EPROM Cartridge 

pro^ammed with your paramet«"s S99.95 
♦Keypad Control for VHF remote; RAP I 1149.95 
♦Super ComShack Manual ( credit later) $15.00 


MODEL CS64S~S349.95 (wired and tested) 


includes, ccxnputer Interface, disk. cables & manual. 
duplex & simplex versions are supplied 
(some features not applicable when using simplex ) 
(add $4.00 shipping / Ca. residents add 6*) 

riASTERCARO/ViSA/CHECK/n.OVCOO 


Engineering Consulting 

583 Candlewood St. 

Brea, Ca. 92621 
tel: 714-671-2009 




Module Installs Inside the radio in 15 Min. Boost audio to 
1 watti Low standby draln/Corrects low audio/1 0OP’s o f 
happy users (Works In other H.T/s too) 

Used by Police.flre, Emergency, when It needs to be loudl 

fwowithaUioudni VAUDIO BLASTER* 

hA « difference i- ^ ^ ^^1 

I Now I can hear it I Model AB1 19.95 




Wired and tested + 5 to ♦ 12 Volts/ 
User programable to 50,000 codes/ 
All 16 dIgIts/Send code once to turn 
on, again to turn off/ Momentary & 
Latching output/drives relay/LED 
latch Indicator/Optional 4 digit extra 
custom latch IP's $8.95 each/add as 
many latches as you want to your 
external board (m^i tSD $59.95 I 


Remote Keypad Rows & Columns Controller Plus Two 4 digit 
decoders (on/off )/W111 control frequency of any keypad entry 
radio such as tlw Kenwood 7950/2530/l(X)4-AT. Easy to Install 
in parallely with existing keypad/Use with ComShack 64 as a 
freq. controller or with Pro S^rch rotor control box/A versatile 
board for all remote control applications. The latches may be 
used for on/off or momentary. 

■REMOTE-A-PAD’ I Model RAP-1 1149.95 1 


lUtnntfftr KH 

M957 Teltone 
5 tol2v. I5ma 
(SSi-201 compatable)/lnc. 3.58 
Mhz Crystal/ 22 pin socket, Data 
Sheet, ^mple circuits, decoder 
specs, all 16 touchtones, BCD/HEX. 
No filters req I Model 
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Kenwood TS-711A 144-MHz Multimode Transceiver 


by Peter H. Putman KT2B 

ThO'Kenwood Communications 
1111 West Walnut Street 
Compton CA 90220 
Price class: $900 



F or those readers who've been wondering on a more sophisticated level. In addition, the 

if they perhaps missed a product review system can be set up to locate an unused 

of the Kenwood TS-711A 2>meter multimode channel and then send another TS-711A 

transceiver in some past issue of ... relax. equipped with the correct code to that chan- 

You didn’t miss it. The TS-711A has been on nel—automatically. 

the market for a few years, but somehow got The modes of operation included are CW, 
overlooked in the accumulation of items that USB, LSB, and FM, which are switch-se- 

are selected for review each year by the 73 lectable from the front panel. An audible CW 

staff. Why, we even managed to take a look at character signals when the desired mode is 

the companion 70-cm unit, the TS-811 A, last selected. Also present is a button marked au- 

June! Finally, at long last, a TS-711 A showed to, which preselects the mode according to a 

up at the offices of WGE a few weeks ago, band plan. You may recall that I found this 

courtesy of Kenwood, so I seized the opportu- control somewhat useless on the TS-811A 

nity to put it through its paces. due to the different 70-cm band plan em- 

The TS-711A comes in a package about the ployed In Japan. However, the Japanese 2m 

size of Kenwood’s popular TS-430/440 series band plan is very similiar to that of the U.S., 

HF transceivers, ostensibly to create a with CW switched in from 144.000-144.099 

matched layout along with the TS-811A for a MHz, USB from 144.100-144.499 MHz, FM 

complete HF/VHF/UHF station. The final is from 144.500-145.799 MHz, USB from 

rated at 25 Watts output (adjustable), and 145.800-145.999 MHz, and FM again for the 

band coverage is from 142-148 MHz to allow remainder of the band. 

MARS and CAP operations. The usual bells The rest of the left side controls are al for 
and whistles are included, such as pro- priority channel function; scan, m in for loading 

grammable memories and scanning, as well memories; lock and rev, which lock the main 

as some useful controls such as i-f shift dial and select reverse of any offset present, 

and RIT. respectively; and ch.s, which scans memory 

If you read the TS-811A write-up, you’ll no- channels. Tone frequencies for PL can be se- 

tice a close resemblance to the TS-711A in lected from a switch and the front tuning dial, 

layout, performance, and size. Both radios are A 20-dB attenuator is provided for strong sig- 

equipped with Kenwood’s Digital Code nals, and a speech processor (nonadjustable) 

Squelch (DCS) system, which I did not get a can also be switched in. In addition to the i-f 

chance to tinker with. This system will not shift and RIT functions, the right side includes 

permit the squelch to open on any signal un- controls for squelch, microphone gain, rf pow- 

lessthe proper “code” is present, functioning er out, af/rf gain, 1-MHz up/down, and noise 

in the same manner as Private Line** (PL), but blanker (nonadjustable). 


Specification 

Measured 

Claimed 

Minimum Discernible Signal 

Less than -140 dBm 

N/A 

Sensitivity (SSB), 10-dB S/N 

.20 uV 

Less than .16 oV 

Sensitivity (FM), 10-dB S/N 

.17uV 

Less than ,22 uV 

Selectivity, SSB 



-6dB 

Greater than 3 kHz 

Greater than 2.2 kHz 

-60 dB 

Less than 7 kHz 

Less than 4,8 kHz 

Selectivity, FM 



-6dB 

Greater than 5 kHz 

Greater than 12 kHz 

-~60dB 

Less than 20 kHz 

Less than 24 kHz 

Conversion Gain 



(Rf Amp/Mixer) 

19 dB 

N/A 

1-dB Compression 

-IdB 

N/A 

Dynamic Range, dBm 

122 dBm 

N/A 

Transmitted Power 



Output @ 50 Ohms 

26 Watts 

25Watts 

Low Power Output 

2.7 Watts 

2 Watts 

Frequency Accuracy 

146.0002 meas. 

146.00(K5disp. 


Table 1. Performance data—TS-711 A. 


The TS-711 A is equipped with two vfo’s 
and a memory bank that can hold up to 40 
memories with offsets, subtones, and mode 
for each channel. Main dial tuning occurs in a 
range of steps, depending on mode. For ex¬ 
ample, in FM mode you can either select 10- 
Hz or 5-kHz steps, while in SSB or CW the 
choice is—surprise!—10 Hz or 5 kHz. The 
difference Is the button marked ch o. When it 
is engaged, you’ll hear a loud “kerchunk” as 
a solenoid kicks in and the tuning knob “click- 
steps” in 5-kHz increments, very useful on 
FM. When it isn’t engaged, the tuning is silky 
smooth. And if 10 Hz isn't fast enough, en¬ 
gage the STEP button and cruise along at 100 
kHz per revolution. 

As noted before, microphone gain is ad¬ 
justable from the front panel. Following past 
Kenwood practice, this applies only in SSB 
mode. Mike gain is preset on FM and is ad¬ 
justable only by removing the cover. On oth¬ 
er multimode transceivers, such as the IC- 
275A reviewed last month, the mike gain 
works in every mode, which I find handy when 
accessing repeaters with different audio fre¬ 
quency response curves. You know the 
types—everyone says your audio is too hot, or 
too low, etc. 

The pRoc (processor) control is of question¬ 
able value on 144 MHz. and I could do without 
it, especially since the level of compression is 
not adjustable. On the other hand, RIT is very 
useful as I have pointed out in the past, espe¬ 
cially when you're trying to copy weak CW 
signals through the noise. And the i-f shift 
pulls its weight during contests! Its function is 
very similar to a passband tuning control, 
shifting the passband of the i-f filter to either 
side of the desired signal. 

Let’s now take a look at the schematic. The 
front end employs a 3SK129 GaAsFET driving 
a 3SK122 MOSFET mixer, and the combina¬ 
tion works reasonably well, as the perform¬ 
ance data in Table 1 shows. Selectivitiy is 
accomplished by the use of two helical prese¬ 
lectors—a two-pole unit ahead of the GaAs¬ 
FET and a three-pole unit following. This 
scheme does Improve selectivity as shown in 
the performance data and is the right way to 
go at VHF and UHF frequencies, especially 
with broadbanded rf receive amplifier stages. 
On transmit, an M57727 power module is em¬ 
ployed with both temperature and swr protec¬ 
tion. ALC control is also afforded, and the ALC 
level can be displayed via the front-panel 
meter. 

The TS-711 A has its own self-contained 
power supply, and it gets fairly warm with use 
but never hot. A cooling fan will engage after 
lengthy transmissions—usually on FM—and 
disengage when the temperature drops below 
a certain point. Provision has been made to 
connect an external supply if you wish to go 
portable. Other connections can be made for 
your CW key, headphones, external speaker, 
and an external standby switch—presumably 
for a footswitch when in CW mode. There is no 
front-panel TX/RX switch; I find this a bit of a 
nuisance, especially when doing performance 
tests or tuning up amplifiers. 

Kenwood has provided one accessory jack 
for interfacing with RTTY for AFSK operation 
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(ACCl), and the connections are quite clearly 
spelled out in the manual. Kenwood also iden¬ 
tifies an ACC2 jack in the owner's manual 
which is intended for a computer interface. 
However, the knockout on my unit where 
ACC2 would go was filled by a plastic insert, 
leading me to conclude that you must buy the 
optional interface to obtain and use this con¬ 
nection. Either that, or the interface isn’t avail¬ 
able yet in the U.S. (A third possibility is that 
this particular unit just didn’t have the jack 
installed!) 

In actual use, the TS-711A is quite easy to 
figure out after you remove it from the box. 
The human engineering is quite good, al¬ 
though some of the less frequently used bells 
and whistles could have been pushed off to 
the side. As in all Kenwood transceivers, pro¬ 
vision has been made for dial torque adjust¬ 
ment, but the factory setting was comfortable 
from the start. 

I used the TS-711 A with my Microwave 
Modules MML-220S power amplifier and a 
Cushcraft 32-19 Boomer, and right away no¬ 
ticed one BIG problem: no external amplifier 
keying jack. ICOM has been offering these for 
years on their 2-meter multimodes—so, how 
about it, Kenwood? I personally can’t abide by 
rf VOX keying and prefer a hard-switched 
setup. It was no problem switching the Ken¬ 
wood into transmit through its standby termi¬ 
nal, but I had to use an external sequencer to 
key both devices. 

Receiver sensitivity is adequate, although 
noton par with many state-of-the-art transvert- 


ers and the aforementioned IC-275A. On more 
than one occasion, I had to switch in an exter¬ 
nal GaAsFET preamp to pull out a weak SSB 
signal, especially during rapid fading. An out¬ 
board preamp would probably be a good idea 
for very-weak-signal work, but I couldn’t rec¬ 
ommend anything with more than about 10- 
12 dB of gain. A preamp exceeding that num¬ 
ber will cause the 711 A’s front end to crunch 
up on strong signals (as will be shown in the 
test results). 

Selectivity is very good, and I can’t imagine 
too many situations on SSB/CW where you 
won't be able to pull out some signal from the 
QRM by using the RIT and i-f shift controls. 
Incidentally, there are no filter options for the 
TS-711 A—what you buy is what you get. It 
would have been nice to have some sort of CW 
filter option at least. 

Received audio reports were good, al¬ 
though I noticed a similarity with the TS-430S 
series HF radios, and that was that most oper¬ 
ators preferred the audio of the MC-42 hand¬ 
held microphone over the MC-50/MC-60 
base-station mikes. Reports ranged from “too 
much bass" to “mushy sounding." The MC- 
42 was clearly the winner here. 

I really wish Kenwood would supply a micro¬ 
phone with their transceivers, Can you imag¬ 
ine how someone feels when they rip into the 
box, pull out a brand new TS-711 A, and dis¬ 
cover there’s no microphone included? For 
Pete’s sake, mark up the price a few dollars if 
you have to, but at least include the hand-held 
microphone! 


Performance Review 

Now take a look at Table 1. The receiver in 
the TS-711A got a pretty thorough going-over, 
as I was looking for dynamic range, compres¬ 
sion data, and MDS. The transmitter was 
checked for power output, output adjustment, 
and displayed frequency versus measured 
frequency. The figures are about what I ex¬ 
pected, and the 1 -dB compression point of -1 
dBm is about average for a GaAsFET. 

Using an external preamp with the TS-711A 
might result in IMD products and spurious 
signals when strong local signals are pres¬ 
ent, making it very difficult to work weaker 
signals on nearby frequencies. The dynamic 
range is acceptable, again considering the 
use of a GaAsFET in the front end. Selectiv¬ 
ity is fairly good. The output power level is 
sufficient to drive all of the 2-meter ampli¬ 
fiers currently on the market, and the low- 
power setting is handy for those amateurs 
using tetrode-type grid-driven power tubes, 
such as the 4CX250B. I should also mention 
that operation of the power output control is 
fairly linear. 

Conclusion 

If you would like to add 2 meters to your 
present station with an all-in-one transceiver, 
you should consider the TS-711 A. In general, 
it performs as well as any other 2-meter multi- 
mode on the market (with few exceptions), is 
easy to set up and use, and does offer some 
nice features in addition to the usual comple¬ 
ment of bells and whistles.* 



Whpn You Buy, Say 73” 
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Tokyo Hy-Power Labs HL-22V and HL-102V 
220-MHz Power Amplifief 



by Peter H. Putman KT2B 

Encomm. Inc. 

1506 Capital 
Plano TX 75074 
Price class: HL’22V $100 
HL-102V $300 



HL-22V 

W ith all of the increased interest in 220 
MHz nowadays, it’s nice to see that 
more and more of the major Japanese manu* 
facturers are coming out with a wide range 
of products for the band, including hand¬ 
helds, mobile radios, and rf amplifiers. This is 
somewhat unusual when you consider that 
220 MHz is strictly a North American alloca¬ 
tion. However, Kenwood, ICOM, and Azden 
recently had their investment in 220 MHz 
pay off when Novice 220 privileges were 
approved. 

Now we have a new player. Tokyo Hy-Pow¬ 
er Labs, a subsidiary of Encomm, Inc., has 
introduced two rf power amplifiers with built-in 
receive preamplifiers for 220-225 MHz. The 
HL-22V is designed to be used solely as a 
handie-talkie “booster” amplifier in the home 
or while mobile. It features a GaAsFET 
preamp and about 20 Watts output for a maxi¬ 
mum of 2 Watts drive. The HL-102V can func¬ 
tion in a base-station or mobile mode and will 
provide about 100 Watts output with a maxi¬ 
mum of 25 Watts drive. 

Out of the Box 

The HL-22V housing uses the same extrud¬ 
ed polished heat-sink design that THL has 
become known for. Controls are simple: a 
power switch and a preamp switch. Three 
LEDs provide indication of dc power, preamp 
on, and TX. Rear-panel connections consist 
of SO-239 connectors for your hand-held 
and an antenna, plus dc power leads. No 
provision is made for hard-keying of this am¬ 
plifier. The unit is extremely small—3-7/8" x 
1-3/8" X 5-7/8"—and can be slipped into a 
glovebox, under your seat, or wherever you 
want in your car. 

The HL-102V housing also has an extruded 


aluminum heat-sink casing. This amplifier is 
considerably larger and measures 6-3/4" x 
2-3/8" X 10-3/8", which is still small enough to 
fit under a car seat and of course a home 
station setup. Front-panel controls Include a 
main power switch, a mode switch (FM/SSB) 
which sets the dropout delay on rf VOX key¬ 
ing, a preamplifier switch, and a power-level 
switch which in this particular review model 
served no apparent useful purpose, as Til 
mention later. LEDs display power on, RX 
preamp on, and TX. In addition, a meter is 
provided to show power output, but the scale 
is not very precise other than at the 60-Watt 
position. 

The rear panel of the HL-102V features SO- 
239 input and output connectors, dc leads, 
and a four-pin connection for hard-keying on 
either a PTT ground line or voltage. This 
is the same connector that Kenwood used to 
use for touchtone^ pad connections on their 
old TR-7400A series radios. On both of these 
amplifiers, the SO-239 connectors are of the 
single-hole type with a threaded barrel as op¬ 
posed to the flange-type mounting (such as 
that used on Mirage amplifiers). I'd also prefer 
a Teflon^** dielectric in these connectors at this 
power level and frequency. 

Inside 

Now, let’s look at the lineup of devices. 
The HL-22V employs one gain stage—a 
2SC1946A running at about 10 dB. The RX 
preamplifier device is a 3SK121 GaAsFET 
(disk type) and the manufacturer claims about 
20 dB gain from this device. The HL-102V 
employs a pair of 2SC2360 devices with a 
substantial Internal resistive pad that dissi¬ 
pates 12 Watts (otherwise the devices would 
be overdriven). The RX preamplifier is a 


Hi-102V 

2SK241 MOSFET, and again THL claims 
about 20 dB of gain in this stage. 

On The Air 

The HL-102V caused some problems for 
one of my driving sources, a Microwave Mod¬ 
ules MMT 220/28 transverter which really 
likes to look into a 50-Ohm load most of the 
time. During on-air use, the transverter would 
actually go into oscillation even with the key¬ 
ing removed. Even after retuning the trans¬ 
verter, the condition cropped up from time to 
time, so I suspect that rf leaking back through 
the dc leads may also have caused some of 
the problem, 

The HL-102V was connected from the MMT 
220/28 to a KLM 220-14 yagi using conven¬ 
tional 9913 cable. The power source was an 
Astron RS-35A, which is more than adequate 
since the amplifier needs 16 Amperes maxi¬ 
mum to work. Current draw on the HL-22V is 
much lighter at 3.5 Amperes maximum, and it 
was connected to a 7-element vertically polar¬ 
ized KLM yagi and driven by an ICOM 3AT 
with standard battery pack. 

On-air reports about the HL-102V were sat¬ 
isfactory. No distortion of the SSB signal was 
reported by any listeners. Since I use hard 
PTT keying exclusively on VHF, I selected the 
FM mode for instant dropout to RX. (Note that 
this switch has nothing at all to do with linearity 
of the amplifier—just the dropout delay time 
constanti) I chose also to use the HL-102V as 
my 220 contest amplifier during the January 
VHF Sweepstakes and worked a number of 
interesting grid squares, with contacts as far 
away as Quebec and upstate New York giving 
good reports. Fortunately, the rf feedback 
problem didn’t appear this timet 

The HL-22V found use as a booster amp 



HL-102V 


Specification 

Measured 

Claimed 

Preamplifier Gain 

lOdB 

20 dB 

Preamplifier 1-dB Comp. 

-6dB 

N/A 

Preamplifier 1-dB Gain BW 

210-230 MHz 

N/A 

Max. Transmit Power 



(Output / Input) 

100W/25W 

110W/25W 

Current Draw 

16 Amperes 

16 Amperes 

Input Vswr 

Less than 1.1:1 

N/A 



HL-22V 


Specification 

Measured 

Claimed 

Preamplifier Gain 

l4dB 

20 dB 

Preamplifier 1-dB Comp. 

i-5dB 

N/A 

Preamplifier 1-dB Gain BW 

215-235 MHz 

N/A 

Max. Transmit Power 



(Output / Input) 

20W/2.5W 

20W/2W 

Current Draw 

3 Amperes 

3.5 Amperes 

Input Vswr 

Less than 1.1:1 

N/A 


Table 1. Performance data for the HL-102V amplifier, 
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Table 2, Performance data for the HL-22V amplifier. 








from the shack for my occasional forays onto 
local 220 repeaters and 223.50 MHz. and oth¬ 
er than reports of increased signal strength, 
no unusual comments were made by listen¬ 
ers. It‘s been my observation that most of 
these small HT booster amplifiers are very 
reliable and tend to sit quietly in the corner 
doing what they are told, day in and day out. 
without a fuss. The HL-22V was no exception 
as it is truly a set-it-and-forget-it unit to be 
buried in the car someplace. 

Come Here, Igor 

Off to the laboratory! The test lab setup was 
an H-P 608F generator, Boonton 92 millivolt- 
meter, and Bird 43 wattmeters with 5C, IOC, 
and 100C slugs. The power source was a 
Sorensen 20-Amp rack-mount supply, and I 
used a Bird 600-Watt dry dummy load for 
transmit tests. 

Take a close look at some of the numbers in 
Tables 1, 2, and 3. First of all, the 1-dB com¬ 
pression point of —6 dB on the HL-102V is 
terrible. I’m pretty surprised at this, consider¬ 
ing the design, and must conclude that the 
particular device used in this amplifier must 
have been a fallout! A well-designed preamp 
ought to have a compression point close to 0 
dB or better. Happily, the numbers are much 
better on the HL-22V with a +5-dB compres¬ 
sion point, and this preamp offers good perfor¬ 
mance with 14 dB of clean gain. 

Both units are reasonably broadbanded on 
receive and on transmit. The HL-22V runs 
somewhere between 9 and 10 dB of gain on 
transmit, while the HL-102V is cooking along 
at about 7 to 8 dB, and the variance in the 
latter amplifier is no doubt due to the nonlin¬ 
earity of the input resistive pad at different 
power levels. I was able to get about 25 Watts 
out of the HL-22V, but it took over 3 Watts to do 
it, so consider it saturated at 2.5 Watts drive. 
Under no circumstances could I get more than 
100 Watts out of the HL-102V, even with 30 
Watts of drive, so it definitely saturates at 
about the 25-Watt input level. 

Now, to get to that hi/lo power-level switch. 
According to the owner’s manual, this switch 
drops the output to about half in normal ser¬ 
vice. In actual service, however, with 20 Watts 
of drive applied, flipping this switch to lo re¬ 
sulted in the power output dropping from 90 
Watts to 32 Watts. With 15 Watts of drive, the 
output fell from about 75 Watts to 22 Watts. 
This, in effect, cuts the gain to about 1.5 dB 
and essentially takes the amp out of the line! I 
suspect that the resistive pad that is switched 
in here is too large, and a value should be 
recalculated to drop the output by perhaps 3 
dB instead of almost 6 dB. 

With the proper size pad, you would then be 
able to run, say, 100 or 50 Watts out for 25 
Watts of drive, and 60 or 30 Watts out for 10 
Watts of drive. This might be useful if you 
intend to employ a grounded-grid amplifier 
such as the 8874 or 8877 type, as these would 
result in output level variations from 400 to 
1,000 Watts with such an amplifier. This, of 
course, would result in less overall dc power 
consumption from your outboard supply, 
which could be handy at times. 

The heat sinks in both amplifiers are ade- 


HL-22V 

HL-102V 

0.3/1 

1/6 

0.5/3 

3/20 

1/9 

5/36 

1,5/15 

10/60 

2/18 

15/76 

2.5120 

25/100 


Tab(e 3. Transmit linearity (Input / Output) 
measured at 223.50 MHz. 


quate; the HL-22V more so. Sustained contest 
operation on CW and SSB resulted in the case 
of the HL-102V getting quite warm but not 
unbearably hot to the touch. It does not ap¬ 
pear from the schematic that either amplifier 
incorporates any form of overtemperature 
protection, so be sure to allow sufficient venti¬ 
lation wherever you install them—a good idea 


anyway. I’d like to mention also that THL has 
used a high-quality 50-Ohm Tohtsu coaxial 
relay in the HL-102V, unlike some manufac¬ 
turers who insist on using dc-type relays to 
save a few bucks. It’s worth the extra money at 
220 MHz and above—believe me. 

Conclusion 

If you are looking for an alternative to the 
limited supply of 220-MHz amplifiers, the HL- 
22V or HL-102V might be for you. Both are 
rugged units that fill the 20-Watt and 100-Watt 
gaps nicely. The preamplifier in the HL-22V 
works exceptionally well and is ideal for a 
high-density rf environment. The HL-102V 
preamplifier didn't make the grade, but I have 
to believe the unit I tested was just plain defec¬ 
tive. (It’s something you may wish to follow up 
on with Encomm if you are considering the 
purchase of this amplifier.) For more informa¬ 
tion on Tokyo Hy-Power amplifiers, circle 
number 201 on your Reader Service card.® 


OPTOelectronics 1300 H Frequency Counter 
Wenzel Associates Counter-Mate Frequency Standard 

Peter H. Putman KT2B 


OPTOelectronics, Inc. 
5821 N.E. 14th Avenue 
Ft. Lauderdale FL 33334 
Price class: $150 


Wenzel Associates. Inc. 
11124 Jollyvtlle Road 
Austin TX 78759 
Price class: $350 


I 



Photo A. OPTOelectronics' 1300 H hand-held 
frequency counter. 


H ere are a couple of interesting products 
you may find of use around your shack. 
The first, OPTOelectronics' 1300H hand-held 
frequency counter, would be of interest to the 
VHF/UHF enthusiast, as it covers up to 1300 
MHz with two sensitivity ranges and a whip 
antenna. The second, Wenzel Associates' 
Counter-Mate Frequency Standard, is an 
oven-regulated, crystal-controlled source of rf 
at 1 and 10 MHz with external dc supply. 

1300 H 

The 1300 H counter is small. With dimen¬ 
sions of 4" X 3.5" X 1", this unit was intended 
to be used in the field to make quick frequency 
checks, but it also serves well in the laborato¬ 
ry. (An accessory carrying case is available, 
but there’s no hole for the accessory whip 
antenna should you wish to use the counter in 
inclement weather.) The 1300 H is actually the 
top-of-the-line product in a range of portable 
counter models, including the 1200 HKC 
(1200 MHz, kit form) and 1200 HC (1200 MHz, 
wired), and runs off rechargeable NiCds or the 
included ac power supply/charger. 

The whip antenna is an option, as is a 50- 
Ohm terminated probe. Both sell for less than 
$20 each, so if you plan to do a lot of measure¬ 
ments in the lab, I’d spring for the pair. OP¬ 
TOelectronics claims “excellent sensitivity” 
for these units, with levels of 3-50 mV from 
10-1000 MHz being typical. I decided to 
check for myself using a signal generator and 
came up with the numbers in Table 1. 

It's apparent that the greatest use of the 
1300 H is from about 50 MHz to 400 MHz, for 
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Measured Frequency 

to Sensitivity 

Hi Sensitivity 

10 MHz 

-23 dBm 

-23 dBm 

30 MHz 

-28 dBm 

-29 dBm 

50 MHz 

-32 dBm 

-37 dBm 

100 MHz 

— 36 dBm 

-39 dBm 

150 MHz 

“34 dBm 

-40 dBm 

200 MHz 

-31 dBm 

-44 dBm 

250 MHz 

-28 dBm 

-40 dBm 

300 MHz 

-26 dBm 

-41 dBm 

350 MHz 

“24 dBm 

-38 dBm 

400 MHz 

-21 dBm 

-31 dBm 

450 MHz 

-17 dBm 

-25 dBm 

902 MHz* 

-6 dBm 

—6 dBm 

1296 MHz* 

t 6 dBm 

-f-2 dBm 


•These measurements were made using an HP>608F generator and a Boonton 92 rf 
millivoltmeter—except at 902 and 1296 MHz, where precision QRP wattmeters and 
attenuators were used. 


Table T OPTOefectronics 1300 H counter measured sensitivity. 


aging to be less than .03 ppm/month after one 
week of operation, so it is certainly more sta¬ 
ble than, say, the 1300 H counter, which ages 
at the rate of .1 ppm/month. You’d expect that 
kind of stability with a proportional oven, how¬ 
ever. Retrace (the ability to come up to the 
same displayed output again and again after 
power-up cycles) is rated within .01 ppm of the 
previous frequency after 60 minutes, based 
on a 24-hour downtime. 

This means that if you plan some very pre¬ 
cise measurements, turn the unit on about an 
hour before you plan to start. Indicators on the 
front panel display p)oweroN and ready (when 
the oven has reached its correct operating 
temperature—not when the crystal has stabi¬ 
lized). If you plan to use the 1 -MHz output as a 
calibration source for HF radios, use a large 
attenuator, say, 10 dB; otherwise, you may 
overload the front end. The harmonics are 
strong enough right up through 50 MHz for 
precise calibration work. 


after this point the sensitivity drops off rapidly. 
For reference, a level of -25 dBm is 9 milli¬ 
volts and “40 dBm is 2 millivolts. Sensitivity at 
902 and 1296 MHz falls off so much that you 
will have to use a source of rf at better than 100 
millivolts to get a reading to lock up. This still 
would allow measurement of low-level mixer 
and oscillator stages running in the high mi¬ 
crowatt range, and, of course, hand-held 
radios and transverters can also be tested 
with ease. 

There are two selectable gate times—.25 
seconds and 2.5 seconds—that allow res¬ 


The 1300 H read this 10-MHz signal at either 
20 or 30 MHz depending on the mood it was in, 
and this isn’t surprising considering that a 
square-wave signal of this nature will be rich in 
harmonics. It does make the Counter-Mate a 
very strong 1 -MHz marker generator! 

The Counter-Mate contains a sophisticated 
scheme using a third-overtone, 10-MHz crys¬ 
tal in an insulated copper oven. This oven in 
turn is maintained at a high temperature to 
minimize ambient temperature effects, and a 
precision 50-turn trimmer can be accessed for 
recalibration, (Wenzel strongly suggests that 


Conclusion 

Both the 1300 H and the Counter-Mate are 
useful additions to the shack, especially the 
former unit, which lends itself nicely to field- 
testing of all kinds of VHF radio equipment. 
The latter unit would find more use with those 
engaged in precision measurements, but it’s 
kind of nice to have such a standard if you use 
frequency counters or oscilloscopes in your 
station. 

Reader Service numbers: OPTOelectron- 
ics, 202; Wenzel Associates. 203. ■ 





7HRUUNE WATTMETER 

0.4S-2300 MHz 0.1-10,000 watts 

Ask for model 43 Bulletin 


BIRD Electronic Corporation 

30^3 Aurora Rd., Cleveland (Solon). Ohio 44139 
216-248-1^ TLX; 96-5298 Cable; BIRDELEC 


olution to 1 kHz and 100 Hz, respectively. 
OPTOelectronics claims accuracy to be about 
±1 ppm (±.00001%). As I couldn’t verify this 
claim without a very accurate VHF frequency 
standard. I'll have to take their word for it. The 
display is an eight-digit, red LED-type with 
decimal-point indication at the MHz mark. 

Counter-Mate 

The Wenzel Associates Counter-Mate Stan¬ 
dard is claimed to be very accurate, but I 
couldn't use it with the 1300 H since it gener¬ 
ates a 5-V-rms square wave at 1 and 10 MHz. 


you have them do the calibration and the de¬ 
termination of your aging rate between cali¬ 
brations.) Frequency-divider chips provide the 
square-wave outputs suitable for TTL or 50- 
Ohm systems. In addition, external power 
splitters can be used with multiple counters. 
(With 5 volts rms, that’s plenty of output for 
multiple counters!) 

I was able to connect the Counter-Mate to 
the lO-MHz input on my Ramsey Electronics 
600-MHz counter. In fact, Td probably leave it 
connected most of the time as a standard on a 
scope as well. Wenzel Associates claims the 


Photo S. Wenzel Associates Counter-Mate frequency standard (top) hooked up to a Ramsey 
frequency counter. 


WEST; Ojai, OA 805-646-7255 
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Heath HW-99 
Transceiver 


by Errol Naimon KA9HCC 
and Patty Naimon KN2F 

Heath Company 
Dept.011'442 
Benton Harbor Ml 49022 
Price class; $300 



E nter Heath's latest Novice transceiver, 
the HW-99, complete with an integral 
power supply and a solid 50 Watts on 10,15, 
40, and 80 meters. The rig is solid state and 
ruggedly designed, and should see years of 
trouble-free service. The minimal controls will 
simplify life for the Novice, but will utterly frus¬ 
trate just about anyone else. 

The front-panel controls consist of a power 
on/off rocker switch, a four-position rotary 
band switch, a large tuning dial, a volume 
adjust for output to speaker/phones, and a 
level adjust which varies the drive to the trans¬ 
mit amplifier chain. The level control is func¬ 
tional only up to the nominal 50-W output limit, 
provided that output vswr is low; otherwise, an 
automatic-level-control (ALC) circuit derived 
from a directional coupler at the output of the 
transmitter overrides the front-panel level con¬ 
trol and cuts back the transmit drive. 

A 10-segment LED bar graph is used to 
display receive signal strength relative to a 
no-antenna (all segments off) condition. In the 
receive mode, the display source is the age 
detector tapped off the i-f amp. In transmit, the 
display is driven by a relative power amp 
which obtains a voltage from the ALC pickup, 
the directional coupler. No tuning controls are 
provided stnee the PA is a broadbanded linear 
and no tuning is necessary. 

The forward and reflected components are 
summed at the output of the coupler. If either 
forward or reflected power (or both) increases, 
so does the display indication; hence, a 
greater number of lights on the display does 
not necessarily mean more power out. Oper¬ 
ating into a high vswr load can easily light up 
the whole bar graph, giving the illusion of 
higher power output even though little or none 
is actually getting out. 

The transceiver is executed on three single¬ 
sided boards: an oscillator board, a transmit/ 
receive (T-R) board, and a power-amplifier 
(PA) board. Single-sided boards for rf kits 
have characteristics worthy of note for the 
uninitiated. On the plus side, they are less 
costly. The components are usually more 
spread out (i.e., less dense) than double-sided 
or multilayered boards to make room for more 
routes, since almost all of the tracks must be 
crammed into a single layer. 

This allows for simpler kit building and trou¬ 
bleshooting. Most of the components are easi- 
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ly accessible, and the chances of shorting 
something while poking about are reduced 
since those pesky traces and pads are hidden 
on the less-accessible underside of the board. 

On the other hand, since the traces are all 
on one side, they necessarily are arranged 
more densely even though the components 
are more spread out. Inevitably this means 
that many traces and pads at substantially 
different dc levels will end up adjacent to each 
other, increasing the probability of a cata¬ 
strophic solder bridge during construction. 
Equally detrimental is the loss of a ground 
plane which would improve amplifier stability 
and harmonic suppression by providing an 
ultra-low impedance/inductance return for 
supply current as well as an effective shield. 

Building the Kit 

Construction of the kit is straightforward al¬ 
though not necessarily simple. Take the time 
to familiarize yourself with the instructions. No 
fewer than 10 (count ’em... 101) double-sided 
pages of instruction-manual changes are in¬ 
cluded. To avert disaster, read over the 
changes carefully and enter them all in the 
manual. Don’t delude yourself into thinking 
that just by having the errata handy you will 
catch all of the goofs.. you won’t! And do this 
before beginning construction, not as you go 
along. 

The time estimate for completion of the kit 
as given by Heath is 16 hours. It took me about 
twice that to complete the job, and a good deal 
more time to track down the ouches. 

Oscillator Board 

This is the largest board and the simplest to 
construct. I recommend that L218 be installed 
before capacitors C269 and C271-C274 to 
make it easier to push L218 lugs into the 
board. 

T-R Board 

This is somewhat smaller than the oscillator 
board, but it is more densely arranged and 
contains a number of hand-wound transform¬ 
ers and inductors which no doubt will prove 
challenging to the novice kit builder. Carefully 
note the position of the color dots and notches 
on rotary switch SW101 in the instruction 
manual changes or you will be lost In space 
later. Expect a battle from D123 and D124 as 


the leads are just barely small enough to be 
inserted into their designated circuit-board 
holes. 

Before building this board, check for a foil- 
to-foil short to ground at the junction of Cl34 
and Cl37 (about the middle of the board). My 
board was shorted there after construction. I 
thought it was a solder bridge, but after remov¬ 
ing all of the components in that section and 
meticulously cleaning all the solder off that 
part of the board, it still showed a dead short. A 
trusty X-acto* knife made *'short" work of the 
problem. 

PA Board 

The power amp board is the smallest but not 
the least challenging. Several hand-wound 
transformers make construction interesting. A 
special word of caution concerning the broad¬ 
band output transformer T304: Bare wires are 
soldered to printed-circuit-board (PCB) pieces 
to serve as leads to connect the transformer to 
the PA board. Make sure that no part of these 
wires protrudes over the top of transformer 
PCB ends, since there is almost no clearance 
between the transformer and the PA shield. A 
sharp edge of a wire will easily penetrate the 
paper insulator on the PA shield and potential¬ 
ly short the 30-V supply to ground. You may 
wish to check up on that situation with an 
ohmmeter following installation of the PA 
board. 

The Chassis 

The ac wiring, 12-V supply, controls, and 
input/output jacks are all chassis mounted. 
Exclusive of the 12-V regulator (U1), the entire 
12-V supply is mounted on a 7-lug terminal 
strip. With board-to-board interconnects here 
as well, this lug strip gets to be pretty busy, 
and, if difficulty arises, it is not easy to repair. 
Circuit-board mounting of this section would 
simplify life greatly. 

A word of caution: Configured as it is. U1 is 
not blow-out proof. Output capacitor Cl2 (100 
uF) has ample energy storage to destroy U1 
should the input to U1 become shorted to 
ground. The schematic is somewhat decep¬ 
tive at the 12-V supply. Circuit board ground 
and chassis ground are shown as isolated. In 
fact, they are made common in at least two 
places here: first at the center tap of Tl’s 
secondary (the red/yellow wire) and the tab of 
3-terminal regulator U1. 

The board-to-board interconnects are 
molex* terminals and are time-consuming to 
crimp without the proper tool. 

Finally, the headphone jack is a mono jack. 
If you have stereo phones (who doesn’t?) and 
don’t fancy listening with just one ear, you 
either will need a mono/stereo adapter or you 
will need to replace J1 with a stereo phone 
jack and tie P206-1 (center conductor) to both 
left and right channel phone lugs. 

Alignment 

Following repair of all the boo-boos, align¬ 
ment was a snap. Goofs: two diodes incorrect¬ 
ly inserted; three board shorts (two ours, one 
theirs); SW101 installed correctly, but shaft 
notch 180® reversed (see previous comments 
concerning instruction manual changes); bad 












C246: L210 up in a glorious puff of smoke; and 
J1 soldered incorrectly (don't rely on the picto¬ 
rial. 4-8, as it does not clearly show the lug 
hook-ups: you must rely on the schematic). 

However, the manual calls for equipment 
that the average Novice probably doesn't 
have: a 10 -MH 2 frequency counter and an rf 
wattmeter capable of measuring 75 Watts. 
Finding C246 bad would have been diffi¬ 
cult without a scope, since rf voltages at 
the hfo are pretty low and would scarcely 
show up on the built-in rf detector. A 50-MHz 
scope came in handy here showing a beautiful 
low-level sine wave (on all bands) at the hfo 
side of C246, but only dc present at the hfo 
buffer side. 

It may be of interest to note that resistance 
readings given in the manual were obtained 
using a Heath IM-5218 VTVM. The manual 
notes that readings taken with other ohmme- 
ters (because of different measuring voltages 
and currents) may be considerably different. 
We found this to be true. 

Don't rely on your Heath kit® store for re¬ 
placement parts. I promptly ordered (paid up 
front) a list of all necessary replacement parts 
as none were in stock. I was told that a two- 
week lead time was typical. I then ordered the 
same (equivalent) replacement parts from the 
will-call desk of a local electronics wholesaler 
and subsequently picked up the parts three 
days later. It has been two months, and I 
haven’t heard from Heathkit yet. 

One disquieting feature I noted during align¬ 
ment of the vfo and in subsequent operation 
thereafter was the lack of a positive end stop 
on the tuning vernier. The mechanical end 
stop is supposed to be created by the end of a 
semi-circular groove on the tuning dial within 
which ride two screw heads contained in the 
vernier assembly. It is difficult to tighten the 
vernier assembly sufficiently on the tuning dial 
to prevent the dial from slipping as pressure is 
exerted against the stop. This knocks the vfo 
out of calibration and puts you off frequency. 
Because you are on the easy end of a gear 
reduction, you may not even notice that an 
end stop has been encountered, and you will 
be merrily knocking your rig out of calibration 
repeatedly. 

Operation 

For a Novice sitting down to use a transceiv- 
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er for the first time, the HW-99 would be one of 
the least intimidating radios to operate. With 
such a simple and uncomplicated front panel, 
there isn’t much to adjust or misadjust. 
Heathkit understood the obvious inexperi¬ 
ence and jitters that go along with those early 
QSOs. This basic rig will help the Novice to 
gain confidence as s/he enjoys those first 
contacts. 

However, as the new ham gains experi¬ 
ence, the realization will come that there are 
some features that Heath could have included 
that wouldn’t have complicated the front panel 
too much. We’ve already discussed how easy 
it Is to change the vfo alignment by dialing the 
tuning vernier past the end stop. A crystal 
calibrator would come in handy to help the 
operator maintain correct alignment or at least 
know how far off the dial Is. It’s always better to 
be sure of your frequency rather than to guess 
if your dial reading is accurate. As you gain 
new operating privileges by upgrading to a 
General-class license or higher, it will become 
more apparent that the dial may be 10-15 kHz 
off at one band edge—and the FCC frowns 
upon people who operate where they don't 
have privileges. 

Another complaint is the lack of a meaning¬ 
ful meter. The 10-segment LED bar graph 
looks impressive (all those tiny red lights), but 
can be giving you misleading information. The 
manual cautions you to never turn the level 
control past a point where more than eight 
segments are lit. It explains that if you do, rf 
power output will not increase because the 
ALC circuit will automatically reduce the carri¬ 
er level from the transmitter. 

We checked this with a Bird 441OA watt¬ 
meter. The ALC worked as it should, but not at 
the indicated number of LED segments lit. For 
example, on 80 meters with seven segments 
lit, we measured 42 Watts output. We in¬ 
creased to 10 segments lit and obtained a 
peak power output reading of 58 Watts. As we 
continued to turn the level control, 10 seg¬ 
ments remained lit and the power did cut back 
as it was designed to do. 

On 15m, 40m, and 80m, the power peaked 
at 10 LED segments lit. On 10m, four seg¬ 
ments lit was the maximum that would light 
and was the maximum power output. The 
maximum forward power we measured on 
each band was: 10m, 42 W; 15m, 71 W; 40m, 


62 W; and 80m. 58 W. We also found the level 
control to be very touchy. It didn’t take much of 
a turn to dramatically increase/decrease pow¬ 
er output. 

The tuning dial is marked in 5-kHz incre¬ 
ments and numbers indicating frequencies 
are every 50 kHz. Markings every 1 kHz and 
numbers every 10 kHz would have been nice. 

One problem that I’ve encountered has to 
do with the volume control. For most QSOs, 
It’s fine. But when you’re listening to a strong 
signal, it doesn’t turn down far enough. More 
than once. I’ve been blasted out of my head¬ 
phones because of this. (Or, if you’re using the 
speaker, the sleeping kids could get blasted 
out of their beds.) 

Being a radio designed for the Novice, 
it doesn’t have 20m, nor does it have the 
WARC bands. Adding the capability of hav¬ 
ing those bands would have necessitated 
extra circuitry (obviously) and may have 
meant using double-sided circuit boards. 
Since the object of this radio was to give the 
Novice a good start In amateur radio, to keep 
the kit building as easy as it could be, and to 
keep the price down, it probably isn’t reason¬ 
able to expect it to include the other amateur 
HF bands. Nor is it reasonable to expect lots of 
other features that are found on more expen¬ 
sive HF rigs. This is a good, basic HF 
transceiver. 

Conclusion 

Using the HW-99 was fun. The receiver was 
clean sounding and sensitive. Most of the 
comments I received about the transmitter 
were good. Some of them were “Rig sounds 
great,” “Doing a good job,” “You can be 
proud of it,” “Sounds FB to me,” and “Very 
good.” 

On the whole, the rig is a well-conceived, 
straightforward piece of work. An experienced 
builder will not be at all intimidated by it. The 
first-time builder probably will be. In use, with 
a good antenna, the rig performs admirably 
with minimal fiddling, no doubt much as the 
designers at Heathkit had imagined. The lack 
of adjustment and meaningful information 
about power output or state of tune given by 
the rig are its biggest flaws. 

For more information about the Heath HW- 
99 transceiver, circle number 206 on your 
Reader Service card.! 
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John Wood WA4BPI 
110! Unie Ehon Lane 
West Memphis AR 72301 


Dayton Digest 

Put over 20,000 hams in one place at one time 
and what do you have? Come on along and find out 


T here’s just no gett ing around the fact that 
the Dayton, Ohio, Hamvenlion is a peo¬ 
ple event—for the people, with a crowd of 
more than 22,000 anticipated for the April 
24-26 event, and by the people, with more 
than 300 volunteers on 31 standing commit¬ 
tees to organize the event. 

If you’d like to learn more about the 36th 
annual Hamvenlion—and perhaps be a part of 
the event amateurs around the world call ‘ ‘the 
center of the ham radio universe”—then take 
a few minutes to read this article. I’ll show 
you how to turn your dream of attending the 
1987 Hamvenlion into a reality! 

The Old and the New 

Each year, I find the Dayton Hamvenlion 
to be a more interesting mixture of what’s old 
and new in amateur radio and in consumer 
and commercial electronics. With some ex¬ 
ceptions, the old can be found by browsing 
through the Hamvenlion flea market (which 
for 1987 is expected to hold more than 1,5(X) 
spaces), while the new will be residing inside 
the host structure, Dayton’s Hara Arena. 
Here, 200 to 250 spaces are set aside for 


“If you see a forum 
that you’d like to attend, 
give it priority because 
the forums come only 
once, while the buying 
and selling will be going 
on all weekend. ’’ 


major exhibitors and their state-of-the-art 
products. 

Whether you like the old or the new or a 
mixture of both, you’ll get your chance to see 
and touch it all during 2-1/2-day run of the 
Hamvenlion. 

Of course, there’s more to the Dayton af¬ 
fair than just buying and exchanging equip¬ 
ment. Each year, the Hamvenlion offers a 
variety of activities including the banquet. 


forums on most ham radio topics (more than 
40 in 1986), talks by the world’s most famous 
and knowledgeable hams, FCC examina¬ 
tions, prizes, alternative activities, CW pro¬ 
ficiency tests, and much more during the 
Hamvenlion weekend. You can see why 
hams who make only one hamfesi a year 
travel to Dayton, the granddaddy of them all! 

Planning Your Trip 

I guess the first step on the road to Dayton 
is obvious—get with the gang and see who 
wants to go. To help them make up their 
minds, let them read this article and have 
someone who has attended a recent Hamven- 
tion come and talk about the experience. The 
ones who favor making the trip probably will 
have to arrange for time off from work if 
travel days are needed. 

To help you stay within a budget, plan early 
and order your room reservations through 
Hamvenlion Housing, 1980 Kettering Tow¬ 
er, Dayton OH 45401-1980. Most area hotels 
and motels offer a special rate for guests 
during the Hamvenlion. Although no reser¬ 
vations are taken by telephone, you can get 
information about room rates and locations 
by calling Hamvenlion Housing at (513)-223- 
2612. 

Covering Expenses 

The average ham has most of his extra cash 
invested in his station, so here’s a suggestion 
that could help defray the cost of your sojourn 
to Dayton. 

The best way to raise funds at the Hamven- 
tion is to order a flea market space and sell 
some of your extra equipment. There are 
other advantages to having a flea market 
space. Having a piece of real estate at Dayton 
gives you a selling point as you gather your 
group together for the trip—they can sell their 
surplus also, and the space provides a focal 
point at which members of your group can 
gather between market raids and other 
events. 

The charge for a flea market space has 
increased from $20 to $23; by dividing the 
cost among the members of your group, it is 
an expense easy to bear. 



Photo A. 7he gates open and the crowd comes flooding in. 
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If the lime required to man the booth is 
divided among the group members, each 
person gets the lime to see the entire Ham- 
vent ion. 

Persons holding flea market permits and 
registration tickets can enter the flea market 
beginning at 8 a.m., Thursday. April 23, to 
set up in their numbered, assigned space(s). 
Selling officially begins with the opening of 
the flea market at noon. Friday, April 24. 

Unfortunately, by this time of year all flea 
market spaces have been sold out for monihs- 
ihey’re usually snapped up in the first couple 
weeks of availability. No secondary selling of 
flea market permits is allowed, so if you want 
to go this route, start working on some major 
advance planning for Hamvention ’88. 

If you have any other questions about the 
flea market, you can call the special Flea 
Market Hotline at (513)-223-0923. This 
phone is in the home of Flea Market Chair¬ 
man John Grody WB8TEK and his wife, 
Cathy, so make your calls before 10 p.m. 
Eastern Time. 

What You’ll See 

Now that you've bought your tickets, it'.s 
only fair that I tell you a little about what 
you’ll see at Dayton. 

The first thing you’ll notice is the crowd. 
Don’t worry—the Hamvention organizers 
have prepared for this turnout, and it 
shouldn’t inconvenience you unless you try to 
buy lunch precisely at noon or opt to get a free 
cap given away by one of the generous deal¬ 
ers. Here, the obvious lip is to eat lunch 
before or after the lunch hour to avoid wast¬ 
ing time standing in a long line. 

And it is important to save time at Dayton if 
you are going to see all of the new amateur 
gear and take mental notes on the incredibly 
low prices. 

For the last few years. I’ve been able to 
watch the price of 5-1/4*’ floppy disks fall to 
the bargain level, in 1986, of $6 for 10. This 
special was available on the first day, but 
after the dealers ran out, the bargain was 
gone. So keep in mind that bargains at Dayton 
don’t .Slay around loo long and when the price 
is low and the expected demand is high, the 
opportunity will be as limited as the available 
Slock. 

Keep in mind that handie-talkies are one of 
the hottest items sold at Dayton. If you see the 
one you ’ve been yearning for at an acceptable 
price, ask the dealer how many he brought to 
the Hamvention and respond accordingly. 
Simply pul. if he brought two and you want 
one, you’d best buy it now. 

Other items can be handled differently. Say 
you’re looking for a new low-band rig and 
you want to get the best price possible. Well, 
this is a big-ticket item and how new it is can 
affect how many the dealer brought w iih him. 
As a rule, the more expensive the item, the 
better chance you have of it being around on 
Sunday—the last day of the Hamvention. 

So Sunday is the best day for getting a 
dealer's best price. Buy then (or try to gel the 
dealer’s Sunday price on Friday or Satur¬ 
day), but don't forget to shop that price 
around the various dealers and see how they 



Photo B. You can V reii the players w ithout a 
progrartL 


respond. After all, this is business and your 
goal is to get the best product for the best 
price. Thai’s what they advertise, so make 
sure that’s what they deliver to you. 

Along with the dealers inside the arena, 
you’ll also find a large selection of manufac¬ 
turers who make use of the Hamvention to 
market their products and visit their dealers. 
They also are there to answer any questions 
you might have about their products, so if you 
are genuinely interested in purchasing, feel 
free to pick their brains. 

This brings up another unique opportunity 
that presents itself only at Dayton. The 
chances arc good that the person you’re ques¬ 
tioning about a product is a person who in¬ 
vented or developed it, not just a trained 



Photo D. Chet Lambert W4WDR personally 
makes over 10,000friends at each Hamven¬ 
tion, 



Photo C, The big manufacturers strut their 
sniff. 


marketing representative. Brother, that’s the 
best source for product information you’ll 
ever have, and Dayton is where you’ll find it! 

The Weather 

For the last three years, the Hamvention 
has enjoyed some of the best weather imagin¬ 
able. Clear skies and warm temperatures 
have blessed the Hamvention and have lulled 
some attendees into a false sense of security, 
thinking that rain on Hamvention weekend Ls 
an impossibility. 

Unfonunaiely, that’s not the way the cold 
front crumbles. I’ve enjoyed the beautiful 
weather, but I’ve also kept a heavy coat 
handy for the cold temps and precipitation 
I've seen that can empty the flea market and 



Photo E, Ahhh, the flea market. Four people 
look on as one man decides if he can afford to 
spend $1.25. 

73 Amateur Radio • April, 1987 33 






Photo F. "Yes, ladies and gentlemen, these are absolutely the latest in technology. Just off the 
boat from Japan. 


GENERAL INFORMATION 

Hamvention lnformatton~C513H43“77^. 

Rea Market Hotllne~(5l3)-223^23, 

Housing fnformation~C513)-223-2612. 

Flea Market Setup Day~April 23. Registration tickets and flea market permits must be 
shown together to gain admission to the flea market prior to opening. 

Prices—Registration tickets are $8 In advance, $10 at the door; flea market spaces are 
$23; banquet tickets are $15 in advance, $17 at the door(/f ava//ab/e). 


CHECKUST 

□Get the group together, see who wants to go, then figure on how many vehicles youMl 
need to make the trip. 

□Talk to the boss to arrange for the appropriate days off from work. 

□Secure room reservations for necessary nights. 

□Order registration tickets and flea market permits. 

□Save your money and gather the items you plan to sell at your flea market spacefs). 
Bring twice as much money as you think youH need. Be sure to convert cash to 
traveller’s checks for your safety and convenience. Don’t expect sellers to accept 
personal checks. 

□Make and carry a list of things you want to buy at the Hamvention. 

□Hit the road. 


turn the inside of Hara Arena into an elbow- 
flattening crowd. 

In a word, the weather at Da>lon is change¬ 
able. So check your forecasts before depar¬ 
ture. pack for the unexpected, and dress in 
layers like the outdoorsman so you can take 
off or put on clothing as the weather changes. 
Top off the layers with a waterproof jacket in 
case of rain or snow. (Yes, it does occasional¬ 
ly .snow in Dayton in April; I've seen it.) 

Arrival Time 

You’ve done all of the planning and finally 
the big day is here and you are in the city of 
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the Wright Brothers, Dayton, Ohio. What 
should you do first? A little orientation trip 
might be useful, so head for Hara Arena. 
Don’t know how? Motor down 1-75 to Need- 
more Road and exit west; turn right on North 
Main, then left on Shiloh Springs Road, and 
watch for Hara Arena to be on your right. 
Look around, locate the gates to the parking 
area and to the flea market, and go see where 
your flea market space is located. 

Next, it might be a good idea to check into 
your motel room and, depending on the time, 
grab a meal or tour one of Dayton’s two 
leading attractions~the Air Force Museum 


at Wright-Patterson Field (10 minutes from 
dow ntown Dayton) or the Dayton Museum of 
Natural History^ (home of the Dayton Ama¬ 
teur Radio As.sociation Club station, W8BI). 

Whatever you do on Thursday night, try to 
get a good night’s sleep; you’ll need all the 
rest you can get to survive the first day of the 
Hamvention! Opening time is noon, but 
you’ll need to be there early to .set up your flea 
market wares and maybe check out what your 
fellow flea-marketeers have brought to sell. 
Buying and selling is prohibited until the flea 
market opens, but it’s great to spot the bar¬ 
gains so that you can come back and buy them 
later. 

Once the Hamvention opens, enter the in¬ 
side exhibits through the main doors of the 
Silver Arena and you’ll receive a free copy of 
the Hamvention program which contains a 
complete listing of activities, including fo¬ 
rums. Take a few minutes to look over the 
schedule, and if you see a forum that you’d 
like to attend, give it priority because the 
forums come only once, w hile the buying and 
selling will be going on all weekend. Closing 
lime on Friday is 6 p.m. 

On Saturday, the flea market opens at 6 
a.m., while the inside exhibits open at 8 a.m. 
Both clo.se at 5 p.m. to give all persons who 
plan to attend the banquet time to change and 
drive downtown to the Dayton Convention 
Center. 

Speaking of the banquet, if you miss it 
you’re missing a big part of the Hamvention. 
in 1986, Roy .Neal K6DUE was presented the 
Amateur of the Year Award—just one of the 
awards presented at the annual event. We not 
only enjoyed watching the award presenta¬ 
tions. listening to featured speaker Roy Neal, 
and eating a great meal, we also had a chance 
to get Senator John Glenn’s autograph when 
he stopped by to congratulate his friend, Roy, 
That was an unexpected pleasure—but it was 
one of those lucky things that happen at 
Dayton. 

On Sunday, the flea market opens as on 
Saturday, at 6 a.m., and the inside exhibits at 
8 a.m.. but the level of activity slows as the 
time nears for the drawing for unclaimed 
hourly prizes at 2 p.m. and the drawing for 
major prizes at 3 p.m. In 1986. the major 
prizes included a complete Kenwood TS- 
940S station, and ICOM IC-751A HF 
transceiver, a Yaesu FT-1 HF transceiver, 
and a Shackmaster 100 Station Controller— 
so if you feel as if you’re due to win a prize, 
stick around! 

Additional Activities 

If I tried to write about all of the activities 
held in a.s.sociation with the Dayton Hamven¬ 
tion, I'd need all of the space in the magazine. 
But be aware that there are many alternative 
activities planned in a variety of interest 
areas. 

Now' that you know how to do it, let me 
give you a formal invitation to join me at the 
36th annual Dayton Hamvention. April 24. 
25. and 26, 1987. Get the gang together and 
come on along. You should have a most en¬ 
joyable lime at “the center of the amateur 
radio universe. ’’ See you there! ■ 






WUliamR. Stm king WWM 
Silent Key 


QRP Antenna Farming 

Your antenna can be the single most important factor in QRP 
success — W0VM plants the seeds for more efficient operation. 


N early everything that has been written 
about QRP operation points out the need 
for having excellent antennas. For best re¬ 
sults. a QRP “antenna farm“ should have 
two or more antenna systems, and the opera¬ 
tor should be able to switch from one antenna 
to any one of the others instantly. It is rather 
useless to dream about farms up on high hills 
with long-wire antennas supported by poles 
100 feet tall and a rotating beam on top of a 
iOO-foot-tall tower. Most amateurs have to 
make do with the space they have. 

My friend Harry once lived in a small 
house on a very small lot. When asked about 
his antenna farm at that location, Harry 
wrote. “Over the years. I wore out the roof 
putting up and changing antennas. But the 
main antenna that got me WAC (Worked 
All Continents) was the vertical J on 20 me¬ 
ters—with 100 Watts maximum power. The 
antenna didn't ‘do’ much until I added the 
extra height so that the bottom of the 33- 
foot radiating portion was above the power 
lines going down the alley. Incidentally, 
those power lines were just 1/2 wavelength 
away from the 20-meter antenna. That last 
bit of height cleared the way for some good 
results. Press the key and they came back 
quite well.” 

Harry had to go up quite high to get good 
results. “There is no substitute for height" is 
one of his favorite and mo.st repeated sayings. 
In front of Harry's hou.se is a large tree. A 
wire 99 feet long runs from the shack up into 
the tree and out to the pole on the back of the 
house on which the vertical J antenna is 
mounted. The top of the pole is 52 feel above 
the ground, Another wire, 33 feet long, runs 
from the shack horizontally along the side of 
the house. 

The tran.smitier's output is inductively cou¬ 
pled to a coil. One end of this coil is connect¬ 
ed to the end of the 99-fboi wire, and the other 
end is connected to one side of a large vari¬ 
able capacitor. The other side of the capacitor 
is connected to the shack end of the 33-foot 
wire that runs along the side of the house. 
With this arrangement, the antenna system 
can be tuned to resonance at any frequency in 
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either the 40- or80-meierband. Harry wrote, 
“This antenna was good for all U.S. cover¬ 
age and all of Canada. Again, lOO Watts 
maximum dc input to the final stage." 

Harry’s small antenna farm proves several 
things: (I) It is important for an antenna to be 
up high and in the clear; (2) an antenna sys¬ 
tem should be tuned to resonance on the exact 


“Antennas for QRP 
operation should 
have gain as compared 
to a halfrwavelength 
dipole for the 
frequency in use. ” 


frequency being used; (3) good results can be 
obtained even if the area available for antenna 
construction is small; (4) the low angles of 
radiation provided by a vertical half-wave¬ 
length antenna help in working DX stations; 
and (5) it is a good idea to experiment with 
many different antenna systems until you 
have one that performs well. 

Making Do With Space 

If you have little space for antennas except 
straight up, you will be interested in design¬ 
ing good multiband vertical antenna systems 
and mounting them way up in the air. as high 
as possible. With more space, you could plan 
and build a better antenna farm, possibly us¬ 
ing a multiband antenna that would work on 
80, 40, and 30 meters and on the higher-fre¬ 
quency bands as well. You could also have 
a rotating beam antenna for 20, 15, and pos¬ 
sibly lO meters, (Someday, 10 meters will 
again be usable. Hi!) A tuned-doublet or 
center-fed-zepp antenna system would be 
ideal for use on 80, 40, and 30 meters.^ 
For best results on 80 meters, the wires 
should be at least 66 feet each side of the 
tuned feeders. 


If you don’t have the space for 66 feet of 
wire each side of center, shorter lengths will 
work quite well so long as the length each side 
of the center is exactly the same. Also, in 
some cases, the ends of the 66-fooi-long 
wires could be bent around and strung up at 
an angle to the rest of the wire. 

So that the antenna system will work well 
on 80 meters, it is a good idea to make the 
wire lengths at least 35 feet each side of the 
center. In most parts of the United States, 
antenna wires running north and south are 
desirable so you can send best east and 
west. This north/souih-running 80-meier 
tuned doublet, when used on the 20- and 
15-meter bands, would have strong lobes ex¬ 
tending northeast, northwest, southeast, and 
southwest. 

With this kind of antenna located in St. 
Louis County, Missouri, I have made good 
contacts in Europe and eastern Asia on 20- 
and 15-meter CW. I have also made 40- and 
15-meter CW contacts with European sta¬ 
tions with the 1-Wati output of a Heathkit 
HW-8 transceiver. 

If possible, a QRP antenna farm should 
have a rotating beam antenna for 20 and 15 
meters (and 10 meters someday). At easily 
attainable heights of 25 and 30 feet (or less), a 
vertically polarized cubical-quad antenna 
will outperform a three-element horizontal 
beam.^ ^ I worked YU5FAM in Yugoslavia 
with my vertically polarized quad with the 
2-Watt output of a Heathkit HW-8 transceiv¬ 
er. This quad was fed with tuned feeders, and 
it loaded up and worked well on 15 meters 
also. For QRP operation, using tuned feeders 
is the best way to get the rf from the transmit¬ 
ter into the antenna. 

Where space is limited, you could use a 
combination of vertical and horizontal ele¬ 
ments or a vertical-slanter. If you have lots of 
space, you could try vee-beam or rhombic 
antennas aimed in favored directions. Low- 
frequency triangle or quad loops are other 
possibilities.^'^ The “Loop Sky wire" anten¬ 
na described in the November, 1985, issue of 
QST should be an excellent performer for 
QRP operation. All of these antennas .should 




be fed with tuned feeders for best perfor¬ 
mance in QRP operation. 

Tuned feeders will also provide full-fre¬ 
quency, all-band coverage with fewer anten¬ 
nas than if coax feed is used. To obtain simi¬ 
lar but less effective results with coax-fed 
antennas, four different antennas would be 
required: one for 80-meter CW, one for 75- 
meter phone, one for 40-meter CW, and one 
for 40-meter phone. 

Even with four coax-fed antennas, the re¬ 
sults would not be as good as those obtained 
with the one tuned-doublet antenna system 
because the tuned doublet can be tuned to 
resonance on any frequency on any of its 
bands. On 40 meters, the tuned doublet 
would have a gain of 1.8 dB as compared to 
either 40-meter coax-fed antenna. Further¬ 
more, unless these four antennas could be 
located quite far from each other, they would 
interfere with each other. 

Special Considerations 

Antennas for QRP operation should have 
gain as compared to a half-wavelength dipole 
for the Frequency in use. An 80-meter tuned 
doublet (center-fed zepp) has gain as com¬ 
pared to a dipole on all of the higher frequen¬ 
cy bands. On 80 meters, it has some gain as 
compared to an 80-meter coax-fed dipole, 
both because it can be tuned to resonance at 
the exact frequency being used and because 
the feedline (open-wire or twinlead) has less 
loss than coaxial cable. 

The old adage ”lf you can't hear 'em, you 


can't work ’em" is as true today as when the 
statement was first used. Having the ability to 
switch instantly from one antenna to another 
often makes it possible to hear a station after 
it fades out on the first antenna. To make use 
of antenna switching during reception, all of 
the antennas must be tuned to the frequency 
being used. When the station to which the 
operator is listening starts to fade, he can 
quickly switch to the other antennas and lis¬ 
ten. He will use the antenna that brings in the 
station the loudest. This switching of anten¬ 
nas has saved many QSOs. 

Incoming signals often change polariza¬ 
tion, and this causes fading (QSB). Having 
one antenna with vertical polarization and 
another with horizontal polarization is useful 
for reception purposes. Having three anten¬ 
nas to which the operator can switch provides 
even more chances for good reception. 

"If they can't hear you, they can't work 
you" is also true. Generally speaking, when 
operating QRP, it is a good idea to transmit 
u.sing the antenna that has the most gain in the 
desired direction. A quick on-the-air check 
with the station at the other end can some¬ 
times be used to determine which antenna 
should be used in transmitting. 

For amateurs living in apartments or con¬ 
dominiums where no (outside) antennas are 
allowed, systems with gain as compared to a 
dipole are possible. NF0R has had antenna 
systems in the attic of his condominium. One 
of these consisted of two equal lengths of 
aluminum foil fed with tuned feeders made 


out of a good grade of twinlead. Another of 
his antennas was a tuned doublet with the 
ends of the wires bent around to fit the avail¬ 
able space. NF0R has worked into Australia 
with 5 Watts of rf output using one of his attic 
antennas. 

You should try out many different antenna 
systems until you find ones that will work 
well in your particular location. Get them up 
in the air as high as possible! I hope that this 
article will help you design, build, and use the 
best QRP antenna farm that your .space will 
permit. ■ 
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Lawrence £, Maclanski WAlAJQ 
303 Sauth Vermont Avenue 
Roval Oak MI 48067 


The Cellular 
Phony Antenna 

Okay, okay, it's a little bit vain to want a 
two-meter mobile antenna that looks like it's hooked 
up to a cellular phone—but this way you save $1200. 


i f you live in a U.S. metropolitan area, 
you've probably heard of “cellular tele¬ 
phone." Most cars that have cellular tele¬ 
phones sport a small black antenna with a 
“curly Q" phasing coil in the center. Mobile 
phones have been around for years, but this 
funny little antenna has become a status sym¬ 
bol. “Yuppie phone" is its nickname around 
these parts. 

Well, no need to fret. No need to spend 
$1,200 for a cellular telephone. Your trusty 
2-meter rig has been autopaiching you for 
years. At the local 2-way shop, 1 found out 
that a couple of antennas have been sold to 
people who have no intentions of having a 
cellular phone, but simply want the antenna 
as a status symbol. Let’s combine the two and 
create the ham radio “cellular phony" anten¬ 
na that you can u.se on 2 meters. 

Advantages 

First, there is nothing like pulling up 
alongside a cellular-equipped Mercedes 
280SL with your pickup truck sporting the 
same cellular antenna. It’s almost like beep¬ 
ers. Remember when only doctors had them? 
Now the janitorial services carry them. 

The second reason for sporting one of these 
antennas is that, if stolen, a cellular phone is 
difficult to get rid of since each one transmits 
a unique serial-number identification. As 
soon as the owner reports it stolen, the ID is 
locked out of the system and the phone is 
useless. Ham gear and CB rigs, however, can 
easily be used by someone else, so thieves 
will go after them. Also, some, if not most, 
of the cellular phones arc locked into the 
mounting bracket very securely. Conse¬ 
quently, thieves will pass up the car with the 
cellular antenna. This makes the “cellular 
phony" antenna attractive to the 2-meter FM 
mobile user. 

Finally, this particular antenna detaches at 
its base, so going through the car wash 
doesn’t damage it. And it is black, which 
makes it almost impossible to see at night. 
You should consider this antenna as your next 
2-meier FM mobile antenna. 


Disadvantages 

Yes, there are a few minor ones, which I 
will discuss. I want the neophyte ham to be 
able to learn from this article as well as have 
fun, too. For you antenna purists, you’ll 
claim less than unity gain. 

First, the antenna, being less than a quarter 
wave in length, actually becomes a loaded 
quarter wave. I do not have complex measur¬ 
ing gear to confirm my claim, but the surface 
area is virtually identical to a quarter-wave 
vertical. Its height is 16’% which is a very^ 
good percentage of an lS-1/2" “full-length" 



Photo A. The cellular phony antenna. Total 
length Is 16 inches from tip to end of base. 


quarter wave. After all. hams get good results 
with 8-foot mobile antennas on the low bands 
and with stubby ducks on VHF and UHF. 

Think of it in terms of an 80-meter vertical, 
which should be about 66 feet high. The “cel¬ 
lular phony" antenna is the same percentage 
of a quarter wave that a 55-1 /2-foot vertical is 
of the 66-foot vertical. Many hams use anten¬ 
nas shorter than that on 80 meters and have 
excellent results. 

Having a 16" high antenna on a minivan 
still gives you garage-door clearance. I have 
field-tested the antenna on distant repeaters, 
dead spots, and fringe areas and found no 
difference from a quarter-wave antenna. 

The second problem is swr bandwidth. I 
found 1.4:1 .swr at 144.00 and 148.00 MHz, 
with 1.2:1 at center band. Again, for you 
antenna purists, it isn’t perfect, but it is total¬ 
ly acceptable. 

Other antennas I have used are flatter and 
have greater bandwidth. The reason for this 
is that a loaded shortened antenna will ex¬ 
hibit narrower bandwith than a full quar¬ 
ter wave. The antenna did not exhibit a 1:1 
“perfect" match because shortened antennas 
exhibit a lower feedpoini impedance; when 
fed with 50-Ohm coax they cause standing 
waves at the transmitter. With 1.4 on the 
band edges and 1.2 at center frequency, 
building a matching device is just not worth 
the trouble. 

Finally, for a couple of dollars, you can 
buy a BNC adapter, which allows use of the 
antenna on most HTs. There also are adapters 
available for Antenna Specialists and Mo¬ 
torola bases if you currently are using one of 
those but wish to “upgrade" to a cellular 
phony antenna. 

Mounting the Antenna 

As you can see from the picture, this anten¬ 
na is roof-mounted. A 3/4" hole must be 
drilled into the roof using a circular hole saw, 
which can be purchased at the local hardware 
store for about .$6. ORA Electronics (20120 
Plummer Street, PO Box 4029, Chats worth 
CA 91313; 800-423-5336) also offers a 
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Parts List 



Item 

Description 

Part Number 

Price 

High-end cellular 

Black polynoxo finish, for use with 

CMR-488 

$19.00 

antenna mast 

any CMR series mounts or adapters 



Cellular antenna mount 

Standard 3/4" hole mount with 16 
feet of RG-58 coax, low-proftle black 

CMR-MT-311 

10.75 


finish. Accepts all CMR-type antennas 


Cellular trunk-lip mount 

Adjustable angle design, made of 
stainless steel in black polynoxo fin¬ 
ish. Comes with 16 feet of RG-58 

CMR-MT-540 

18.00 


cable. Accepts all CMR-type antennas 


Cellular window mount 

Comes with 16 feet of RG-58 cable. 
Accepts all CMR-type antennas 

CMR-MT-688 

23.60 

Antenna adapter 

Antenna Specialist mount to 

CMR antenna 

ASA85 

5.00 

Antenna adapter 

Motorola mount to CMR antenna 

MTA94 

5.50 

Adapter BNC to TNC 

For mounting antenna on HTs 

TNC98 

1,80 

Conventional PL-259 connector 

PL259 

1.10 

Reducer for RG-58 coax 


UG175 

.40 


trunk-lip mount and an interesting new win¬ 
dow mount that clips onto the top of a rolled- 
down window and is rolled into place when 
the window is closed. 

The antenna has a TNC connector at its 
base. To adjust the antenna rod, loosen the 
Allen setscrew (located at the top of the con¬ 
nector) to remove the antenna, and then 
shorten the antenna to the required frequen¬ 
cy. I had to remove about an inch from the 
antenna. This may vary in your application, 
due to such variables as type of mount or 
mounting position on the vehicle. 

Pruning the Antenna 

The out-of-the-box starting point showed 
the lowest swt at 142 MHz. That means that 
virtually whatever variation you choose, you 
should be able to prune the antenna to fre¬ 
quency. Like other quarter-wave antennas, a 
1/4" cut resulted in moving the lowest swr 
higher by I MHz. After mounting the anten¬ 
na. simply tune it by pruning it to obtain the 
lowest swr at 146.00 MHz. By using a syn¬ 
thesized rig, you can make plots of frequency 
versus swr and watch the antenna fall into 
place. 

The best way to prune the antenna is to 
carefully scrape the black plastic coating off 
the antenna rod with a knife so that the Allen 
screw makes good connection with the rod. 
Use a triangular file to make a groove around 
the bare antenna rod, then snap the excess rod 
off with a pair of pliers. Reinstall the antenna 
rod on the TNC connector and tighten the 


Allen setscrew. Now check your swr and 
repeat the process if necessary. 

My finished antenna measured exactly 16 
inches from the tip to the bottom of the TNC 
connector after pruning, and the lowest swr 
occurred at 145.75 MHz. I also tried the 
antenna on the 440-MHz band: The swt was 
about 1.3:1 across 440 to 450 MHz—not as 
good a performance as I would have liked. I 
suspect a high angle of radiation, but never¬ 
theless the antenna can be used on 440 for 
local or emergency communications. 


Parts 

I bought the antenna (called the “high-end 
cellular antenna mast’’) from ORA Electron¬ 
ics. Other cellular antennas may not work 
because different manufacturers vary their 
designs. In addition to the antenna, you’ll 
need a base or an adapter. The three types of 
bases mentioned earlier are listed in the parts 
list along with the three adapters available. 
Finally, you'll need a PL-259 connector and a 
UG-174 reducer for the RCi-58 cable, if you 
don’t all ready have them in your junk box. ■ 


THE Short Wave Listener for 

RECEPTION OF MORSE CODE & 
RADIO TELETYPE SIGNALS. 








Plug the SWL cartridge Into your Commodore ‘*64** Expansion Port, connect a 
shortwave radio and you‘11 be watching text readout from weather stations, 
news services, ships and HAM radio operators all over the world. A whole 
new use for your home computer. The SWL contains both program In 
ROM and radio Interface circuit to copy Morse code and alf 
speeds/shifts of radio teletype. Plus the on screen tuning 
indicators mean you never have to take your eyes off the video 
for perfect tuning. Housed in a small 3^"x2-1/2** x?^** ^ 
enclosure, with speaker in/out and practice hand key > 

jacks, It needs no other computer connection or ^ ^ 

power supply. Un shift on space, word wrap 
around, real time clock, and keyword or 
manual printer control for permanent 
paper copy, so that you won‘t miss a 

single bit of the action. For about A complete Morse code tutor in a convent- 


LEARN 




MORSE CODE 
<s€^THE RIGHT way 
WITH THE 

Morse Coach. 

$4995 


the price of another “Pac-Zapper* 
game, you can tie into the 
exciting world of digital 
communication with 
the Microlog SWL 


*64 


ent plug-in cartridge for your Commodore 
64/‘ The Morse Coach means business. ft‘s 
not a toy program or a simple random code gen- 
eratpr. Originally developed jointly by Microlog and 
several government agencies experienced in Morse in¬ 
struction. Four years of extensive service prove it’s the 
quickest way to Morse proficiency .The method works! You start from absolutely no 
knowledge of Morse, progress through the alphanumeric symbols, and on to any speed 
desired. The “alphabet** part of the program introduces new characters and plots the progress 
on a bar-chart. The speed/test section correlates the Input, analyzes mistakes and provides a 
printout of the analysis/test results on your Commodore screen or printer. As a bonus, It also boosts 
typing skill. You’ve never seen any tape or program do that! In fact, there’s never been a system so 
thorough, so efficient and so effective as the MIerpIpg Morse Coach. 
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Danny J. Conner KD5UJ 
123 Mes Amis 
CarencroLA W520 

Weatherproofed 

Antennas 

KD5UJ shows you how to keep 
the elements out of your elements. 


M ost amateurs experience recurring 
problems with their antenna systems. 
Every summer most of us are pulling our 
antennas down because they’re not working 
properly. By following the procedure which 
follows, you can eliminate this yearly ritual. 

Where 1 work, technicians provide com¬ 
munications for the oil industry both on- and 
ofishore. It’s not unusual for an antenna sys¬ 
tem that we put out on an offshore platform to 
operate successfully for more than three 
years without requiring any maintenance. 

These repair/installation instructions as¬ 
sume that you’re working on an aluminum 
antenna that requires assembly, such as a 
beam or a vertical. (Some of these sugges¬ 
tions will be helphil when working with wire 
antennas also.) If you’re dealing with a new 
installation, the first thing you need to do is 
install the connector on the feed line. Since 
most amateur antennas require UHF connec¬ 
tors and most amateurs use coaxial cable, 
your installation will make use of PL-259 
connectors. 

Strip 1-1/8" of outer insulation off the ca¬ 
ble (see Fig. 1), being careful not to nick the 
braid. Tin the braid, but don’t overheat it. 
Overheating will make the insulation bubble 
out, making soldering to the connector diffi¬ 
cult. After it is cool to the touch, 
use a sharp knife and strip the 
braid and inner insulation off, 
leaving approximately 3/8" of 
braid exposed. Be careful not to 
nick the center conductor. Tin the 
center conductor and slide the 
coupling ring onto the cable. 

Screw the connector body onto 
the cable, being careful not to 
damage the outer insulation. 

At this point, trim the center 
conductor even with the end of 
the connector body. If your con¬ 
nector body is chrome-plated, 
use a knife to scrape around each 
hole to get a smooth solder fiow. 

If it’s silver-plated (dull silver), 
scraping isn’t necessary. 

Solder the braid to the connec¬ 
tor body through the holes on the 
connector body. (Be sure solder 
drops through the holes.) After 
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the connector cools, solder the center con¬ 
ductor to the connector body. Use an ohmme- 
ter on its highest scale (R x 10,000 or higher) 
to ensure that no continuity exists between the 
center conductor and the shield. 

If you are repairing an existing installation, 
perform the resistance check on your feedline 
to determine if replacement is necessary. 
Make sure both ends of the feedline are dis¬ 
connected prior to performing the check. 

If you’re rebuilding an antenna, you will 
need some 200-grit wet/dry sandpaper to 
clean off the corrosion. For a good electri¬ 
cal connection take extra care where sec¬ 
tions of the antenna connect. Soak all hard¬ 
ware in WD40 and clean it with a wire brush. 
Replace any pieces that show excessive 
corrosion. 

After cleaning the old antenna, or prior to 
putting the new one together, you will need to 
protect it from corrosion (and from icing 
over, for those living in the winter wonder¬ 
lands). To do this, saturate the antenna with 
CRC 2-26 or another similar product and 
allow it to dry for about an hour prior to 
assembly. After assembling the antenna, re¬ 
spray it liberally with the CRC 2-26. 

The next step is by far the most important. 
This is where most antenna failures occur— 


connecting the feedline to the antenna. If you 
are using UHF connectors (PL-259, SO- 
239), then you need to get a tube of clear {not 
white) silicone heat-sink compound (Z5 com¬ 
pound). Fill the hole in the female side of the 
connector with this compound. 

Screw on the male side of the connector 
until it’s hand tight. Then use a pair of chan¬ 
nel-lock pliers,to turn the connector an extra 
1/4 turn. Be careful, since you can damage 
the connector by over-torquing. If you are 
using N-style connectors, do not put silicone 
in them! They have no free space inside them, 
so using silicone can cause damage or distor¬ 
tion. Clean any excess silicone off the cable 
and connector. 

After connecting the feedline to the anten¬ 
na, you will need to waterproof it. Start with a 
good-quality electrical tape such as Scotch 
88T. Tape the connector, overlapping the 
layers at least 50 percent of the tape thick¬ 
ness, and continue taping down the cable 
approximately 4-6 inches past the connector. 

Next, liberally coat the taped connector 
with Scotch Kote™—don’t use commercial 
antenna wrap, as it is messy and hard to 
apply and you can’t be sure there are no 
cracks or air bubbles in it. Allow the Scotch 
Kote to dry about 10-15 minutes, then re- 
tape the. connector and again 
coat it with the Scotch Kote. This 
substance won’t come off, and 
the better you tape and Scotch 
Kote your antenna, the longer it 
will last. 

If you’re building wire anten¬ 
nas, you should tape and Scotch 
Kote the point where your feed¬ 
line connects to the legs of the 
dipole, vee, or sloper. 

After mounting or remounting 
your antenna, you should be able 
to sit back and enjoy your antenna 
system. The only maintenance I 
would suggest, for those whose 
installations permit, would be to 
liberally spray the antenna with 
CRC 2-26 approximately every 
six months. This will ensure pro¬ 
tection from corrosion and help 
maintain electrical continuity be¬ 
tween the sections. ■ 



Fig. 1. Installation ofaPL~259 connector. 
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77 Waltham Street 
Maynard M A 01754 


Tube Terror 


Will the vacuum tube thermionic generator 
change the world as we know it? Probably not 


T he chill of the gritty concrete floor 
against the side of my face roused me to 
consciousness. I wa^ lying, I gradually real¬ 
ized, on my side in a dimly lit place. 

My knuckles brushed against metal as 
1 sat up. An arm’s reach away, a steel 
beam protruded vertically from the floor. 
A dust-coated cardboard carton sat next to 
the beam. 

I looked around. 1 was in a warehouse, 
I discovered, the largest warehouse I had 
ever seen. The aisle I was in vanished in the 
dimly lit distance, bounded on either side by 
row after row of cartons resting on steel 
shelving. 

I looked up. The nearby steel beam went 
up and up, disappearing into a smoky 
haze. I couldn’t see the ceiling, the source of 
the dim light, or the tops of the stacks of 
cartons. 

There was writing on the cartons, I no¬ 
ticed. The closest one read “IB3-GT”; 
across the aisle, another carton read *’1D5- 
GT.” Vacuum tubes? What was I doing in a 
warehouse full of vacuum tube.s? 

I became aware of a shadowy, robed figure 
standing a few yards away. “Who are you?” 
I muttered. “And what am 1 doing here?” 

The figure lifted an arm and a bony hand 
protruded from the sleeve of the robe. “I am 
the Spirit Of Radio and you are in the Ware¬ 
house Of Tubes Past. Before you can leave, 
you must find an application for ever)' tube in 
the warehouse.” 

A rising tide of panic gripped me. “You 



Fig. L 77te first circuit. 

42 73Amateur Radio • April, 1987 


can’t be serious—nobody designs with tubes 
these days!” 

“You must or you will never leave,” the 
spectral figure whispered. The hood fell 
away and, instead of a face, I saw the screen 
of a cathode-ray tube bearing the image of 
Lee Deforest, inventor of the triode. 


“Before you can 
leave, you must 
find an application 
for every tube in 
the warehouse ." 


I gasped and ran—down the aisle past the 
2CY5s. the 3V4s, the 5U4-GBs, the 6A7s-" 
chased by the shadowy figure. A protruding 
carton of 6L6s tripped me and I fell head¬ 
long .. .the floor melted beneath me.... 

I woke up on the sofa, an opened copy of 
the 1957 RCA Tube Manual resting on my 
chest. It was just a bad dream. 

What follows is probably the last con¬ 
ceivable application of the vacuum tube. 
Certainly, all the obvious uses for tubes 
have been exploited. Why, once upon a 
time, clever people built transmitters and 



Fig. 2. The second circuit—. 0023% efficient. 


receivers and even computers using vacuum 
tubes! 

But it occurred to me that a tube is more 
than just an amplifier, an oscillator, or a 
rectifier. It’s also a power source. 

A number of years ago, a device called the 
“thermionic converter” was invented. It 
consisted of a source of electrons and a col¬ 
lector. The electron source was made of an 
element that “boiled off’ electrons when 
heat was applied. The collector gathered the 
electrons and delivered them to the circuit to 
be powered. 

The heat source, as I recall, could be any¬ 
thing from a solar collector to waste heat 
from an industrial engine as long as the 
source’s temperature was 800 degrees Kelvin 
(or greater) for reasons of efficiency. 

Okay, so what’s a vacuum tube but a source 
of electroas and a collector, all neatly pack¬ 
aged in an easy-to-use form—with a built-in 
pilot light, even? 

I dragged out a carton of tubes and 
rummaged through them until I found a 6W4- 
GT, a television damper diode. The trans¬ 
former junk box yielded a 1 l7-to-6.3-volt 
filament transformer and, with the aid of 
some clip leads, I breadboarded the circuit 
of Fig. 1. 

I waited impatiently for the 6W4 to warm 
up, and attached a digital voltmeter. The 
open-circuit voltage delivered by the tube 
measured 3.35 volts polarized as shown 
(plate negative, cathode positive). Remem¬ 
ber, the tube’s plate is acting as an elec- 



Fig, 3. The ac power-on delay circuit. 








tron '‘collector*' and hence has a negative 
charge, 

Undera4.7k-Ohm load, the output voltage 
sagged to 0.47 volts, which corresponds to an 
output current of a smashing 100 microam¬ 
peres. Clearly, we’re not going to put Boston 
Edison out of business! 

While the output from the 6W4 was pure 
direct current, the tube’s internal impKrdance 
is quite high relative to a more conventional 
source, and 60-Hertz n<nse pickup (Kcurred 
with my clip-lead lashup. Capacitor Cl acts 
as a noise bypass and reservoir capacitor. 

For my next experiment, I selected a pair of 
6AL5 duodiodes and connected the diode 
sections in series to obtain 3.2 volts open-cir¬ 
cuit i0,8 volts from each diode section) and 
190 microamperes short-circuit current. Un¬ 
der a l9.2k-Ohm load, the circuit’s output 
voltages dropped to a measly 1.3 volts. See 
Fig. 2 for the circuit schematic. 

N‘o analysis of any power source w ould be 
complete without a look at the circuit's effi¬ 
ciency. One 6AL5 draws 0.3 Amperes of 
heater current at 6.3 volts or 1.89 Watts. Two 
6AL5s consume 3.78 Watts and deliver 88 
microwatts for an efllciency of.. .0.(X)23 
percent! 


“Two 6AL5s consume 
3.78 Watts and 
deliver 88 microwatts 
for an efficiency of. .. 
0.0023 percent!” 


Is there any practical use for such a minis¬ 
cule power source? Fig, 3 shows one idea. 
Thc6AX5-GTfull-wave rectifierduodiode is 
powdered from a switched ac power line. As 
the 6AX5 warms up, its output voltage climbs 
until it exceeds the trigger voltage threshold 
(3.6 volts typical, 4.3 volts maximum) of one 
section of a 74C14 CMOS hex Schmitt trig¬ 
ger IC. 

The 74Cl4’s output is thus time-delayed 
from the initial application of ac to the 
6AX5’s heater circuit. Under no-load condi¬ 
tions, the 6AX5 delivers approximately 5 
volts, and diode DI is incorporated to prevent 
overstressing U1 in case a figuratively “hot” 
6AX5 is plugged in. If the reverse leakage 
current of Dl is e.xcessive. you may wish to 
add a I-megohm resistor from the junction of 
Dl and Cl to ground. 

If you’d like to experiment further, try us¬ 
ing gridded tubes as thermionic power 
sources by tying all grids to the plate for 
maximum electron collection. See what hap¬ 
pens when a grid is connected to the tube’s 
cathode in.stead of the plate (excuse me. the 
collector). 

There you have it. Arguably, the “vacuum 
tube thermionic power source” is the world’s 
least efficient generator. Keep it in mind, 
though, just in case you ever find yourself 
locked in a warehou.se full of tubes with a 
shadowy robed figure.® 
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The RC-850 Repeater Controller ... 

when only the best will do. 

With an controller, your repeater becomes fully remotely programmable - 

command codes, timers, autodial numbers, ID and tail messages... virtually every para¬ 
meter can be easily changed. Touch-Tone programming from your radio or the phone with 
synthesized voice confirmation. 

The patch supports local and radio-linked remote phone lines, so you can extend your 
patch coverage to match your RF coverage. Now you can have a full featured patch even 
if you can't get a phone line at your site. The 250 autodial slots meet everyone’s needs, 
with up to 35 digit storage for MCt/Spnint 

The easy-to-use mailbox lets you include phone numbers, times, or frequencies as 
parts of messages. And ifs so smart, itil leave you a message if you miss a reverse patch 
or an alarm. 

Selective call capabilities range from two-tone to numeric display paging, so you’ll 
always be available. And its voice response metering continuously stores low and high 
readings - so you can find out how cold it gets, how high the reflected power reads .. , and 
when. 

Individual user access codes, with callsign readback, give you secure access to 
selected functions to completely prevent horseplay. 

Advanced Computer Controls continues to lead the way in advanced repeater technol¬ 
ogy. changing the face of amateur repeaters every day. ACC controllers offer users, control 
operators, and site managers features and tools to make operation more convenient, useful, 
and FUN! 

The industry’s top-of-the-line controller - for your repeater. 

QClVQnC0Cl 2356 Walsh Avenue 

COmpUt0r Santa Clara. CA 95051 

controls, inc. (408)727-3330 



VISA-MC 

ASSOCIATED RADIO amex-disc. 

8012 CONSER BOX 4327 
OVERLAND PARK. KANSAS 66204 



WE LL BUY YOUR EXTRA RIG 

OR ENTIRE STATION 
Call Si 3/3Si -SSOO 

DISCOUNT PRICES 

SEND SS FOR CATALOD 
AND WHDLESALE LIST 
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The Ducky Doctor 

Heat-shrink tubing gives you 
a flexible fix for your cracked rubber ducky. 


W ith 144-, 220-, and 440-MH2 handie- 
lalkies enjoying high popularity, the 
rubber-ducky antenna is much in demand. At 
a recent local ham Oea market, at least half 
the hams there had an HT—either clipped to 
the belt, hanging out of a back pocket, tucked 
into a shirt pocket, or grasped in the hand. In 
all but the last position, the rubber ducky 
takes a lot of abuse as the wearer moves 
about. 

Now we all know' that rubber duckies 
are flexible. One rubber-ducky vendor at 
the tlea market put a 90® bend in one ducky 
to demonstrate its flexibility and ability to 
snap back to a vertical position. This is fine 



Photo A. The shrink-tuhinj^ fix is on the lower 
portion of the rubber ducky. 
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and good for new rubber duckies, but alter 
several years the covering becomes brittle 
and can crack. 

My wife's (W6ANT) rubber ducky 
developed such a crack, and its ever- 
increasing size eventually caused some con¬ 
cern. By the time the crack had extended 
about one-half inch, I could sec the innards of 
the ducky—a coil of wire wrapped on a foam 
plastic core. I was concerned about; I ) the 
rubber-ducky wire breaking with continued 
flexing, 2) moisture getting inside and caus¬ 
ing a mismatch, and 3) the wire corroding 
because of exposure to salt air. 

To prevent these things from happening, I 
had to repair the crack in a way that would: I) 



Photo B. A stubby ducky with a shrink-tubing fix. 


add strength to the rubber ducky, 2) keep 
moisture out. 3) protect the wire. 4) retain the 
flexibility of the rubber ducky, and 5) be a 
permanent fix. I knew from experience that 
electrical tape would not add enough 
strength—it wouldn’t withstand the abuse a 
rubber ducky gets. Epoxy would seem to fit 
most of the requirements, but it’s not flexible 
and might crack and fall off with use. 

The solution was to use a permanent sleeve 
made of shrink tubing, a type of plastic tubing 
that shrinks when heat is applied to it. It is 
available at many electronics .stores, such as 
Radio Shack (/278-1627) or Dick Smith 
Electronics. 

WbANT’s rubber ducky with shrink tubing 
in place is shown in Photo A. The shrink 
tubing is seen as the extra covering on the 
lower pan of the rubber ducky. It really 
blends in well with the original cover of the 
antenna. 

Making the Repair 

1) Measure the largest diameter of the rub¬ 
ber ducky over which the tube must slide. On 
my w ife’s rubber ducky, I slipped the tubing 
over the top, since that is smaller than the 
BNC connector. 

2) Buy a piece of shrink tubing just barely 
large enough to slip over this diameter. The 
tubing can shrink to approximately 50% of its 
original diameter. 

3) Cut a piece of the tubing about one inch 
longer than is necessary to cover the crack 
(about one-half inch in each direction). 

4) Slip the tubing on the rubber ducky and 
center it over the crack. 

5) Apply heat to the shrink tubing. 

6) When cool, verify the tight fit and the 
added strength with flexibility. 

Applying heat is the tricky part. Years ago, 
when 1 worked in a lab as a design engineer, I 
used a heat gun to shrink the tubing. A heat 
gun looks a hair dryer. When you “pull the 
trigger. ” the element heats up and a small but 
powerful fan blow.s hot air out the front. 







What did I have at home that would serve 
the same purpose? Why the XYL’s hair 
dryer, of course. Forget it! After 15 minutes 
with the dryer on high, the tubing had not 
shrunk even one millimeter! The air was just 
not hot enough. 

I thought about using a match, which might 
work, but an open flame would be too uncon¬ 
trollable. One slip and the tubing and rubber 
ducky might start to burn. 

Finally, from my junk box I pulled an old 
heating element from an oven that 1 salvaged 
many moons ago. It was rated for 120 volts, 
so 1 attached a line cord and mounted the 
heater on a couple of metal shelf brackets to 
keep it from burning the workbench. As the 
element began to glow, I held the end of the 
rubber ducky with the shrink tubing about an 
inch from the glowing coil and rotated the 
ducky continuously. 

Rotation is very important—it allows you 
to shrink the tubing evenly while not over¬ 
heating the rubber ducky. Within minutes, 
the shrink tubing fit snugly against the ducky. 

I unplugged the heating coil and let the ducky 
cool about ten minutes. 

Lacking an old oven heating element, you 
could shrink the tubing over an element on an 
electric .stove or hot plate. Be careful not to 
overheat the rest of the rubber ducky. The 
end near the connector gets the most bending, 
so most repairs will probably be at that end of 
the rubber ducky. 

Other Fixes and Uses 

The stubby ducky on my HT also 
developed a crack. I used the same tech¬ 
nique to fix it. The repaired stubby ducky 
is shown in Photo B. The shrink tubing half 
covers the knurled metal band, which is 
above the black plastic tube directly above 
the BNC connector. The BNC connector, as 
well as the short black tube, unscrews to 
mount the 5/8-wave antenna that came 
with the stubby ducky. This made slipping 
the shrink tubing on easier than on the full- 
size rubber ducky. Even with this shrink 
tubing in place, the extent of the original rip 
is evident. 

5/8-wave and 1/2-wave HT antennas have 
a flexible matching coil at the bottom. 
The technique described here could be 
used to repair the covering on the match¬ 
ing coil, if needed. For those who like to 
build their own antennas, covering the 
matching coil with heat-shrink tubing will 
provide protection and make the job look 
professional. 

Shrink tubing is available in different col¬ 
ors, You might even decide to color-code 
your rubber duckies—say, black for 2 me¬ 
ters, yellow for 1-1/4 meters, and red for 3/4 
meters. There would be no mistaking an ex¬ 
tended 440-MHz ducky for a 2-meier rubber 
ducky if it had a color band of shrink tubing 
around the base or at the tip. 

The two repaired duckies have been in use 
for about a year with no noticeable difference 
in radiation characteristics or any mechanical 
problems. If you have an injured rubber 
ducky, this fix will have your antenna up and 
about in no time flat. ■ 


The RC-85 Repeater Controller... 
the affordable controller for any repeater. 

The RC-85 controller offers the high tech basics of repeater control. Of 
course, much of what we consider the “basics* aren't found anywhere else, at any 
price. Remote programming lets you configure the operating characteristics of 
your repeater, and change them at any time - without a trip to the hill. Non-volatile 
memory remembers your parameters, even after a power loss. 

Synthesized speech makes it easy for users to interact with the repeater. 
Commands are acknowledged, and information is availab^ to users, through 
remotely programmable ID, tall, and bulletin board messages. And since your 
repeater talks, ifs friendly and fun to use. 

The patch includes ten emergency autodial numbers, and 190 user loadable 
autodial slots. With toll restrict, "cover tone", and more. 

The remote base capability lets you connect a transceiver to your repeater, 
for remotely commanded linking to other repeaters and simplex channels. With 
full frequency control! Frequency agile linking Is invaluable in public service com¬ 
munications. 

There's even more ... a talking s-meter so users can check how well they're 
getting into the repeater, a site alarm for security, remote control logic outputs 
for controlling other equipment at the site. 

There's never been a better time to upgrade your repeater system with 
ACC's products, unmatched in the Industry in quality, sophistication, and perfor¬ 
mance. With well written, illustrated, easy to read manuals, training tapes, and 
telephone suppCHl. 

Please call or write now for the rest of the story on all our repeater products, 
including controllers, digital voice storage units, and other Touch-Tone control 
products. 

You’ll be GLAD you did. 


acc 


odvoncod 2356 walsn Avenue 

computsr Samac^ara. CA 95051 

controls, inc . ,^143 (408)727-3330 



73 Amateur Radio • April, 1987 45 









Peter Ferrand 
65 Atherton Avenue 
Nashua NH 03060 


Tuner Transformation 

Make your Heath SA-2500 antenna tuner truly automatic. 


W hile I haven't heard of any fingers 
getting worn out from adjusting the 
dials of an antenna tuner, the three-handed 
balancing act it takes to get on the air is not 
something I look forward to. The Heath SA- 
2500 automatic antenna tuner looked like the 
answer to more than 20 years of trying to use 
one none-too-optimized antenna for all HF 
bands. Just put a little power into it and let it 
find its own match. 

Almost! 

Probably to limit the already very complex 
circuitiy, the SA-2500, although equipped 
with a motor to drive the rotary inductor, 
requires you to set up to 18 different preset 
points on that coil, nominally two for each 
band. Unlike some other designs, the tuner 
does not use these presets as a starting point to 
find the optimum amount of inductance; the 
designers have relied on turning only the ca¬ 
pacitors to find a match. 

Although theoretically capable of match¬ 
ing nearly anything with its high-pass-fil¬ 
ler type circuit, the SA-2500 has a tuning 
range that is quite limited once a preset has 
been set. And for absolutely no reason I can 
think of, Heath has chosen to mount the 18 
preset-control potentiometers on the main 
circuit board. You have to remove eight lit¬ 
tle screws trom the top cabinet cover to get 
to them. 

Also, I canT understand why the circuit 
won’t let you set the inductor manually and 
find the best match from there. If you go into 
automatic, the roller coil just spins back to the 
preset point. 

In the case of my wire antennas, I found 
that daily variations (hot and cold, ice on 
the trees) were affecting the system so that 
the tuner could not gel an adequate match. 
This was a real disappointment. Running 
a tuner without its lop cover is poor prac¬ 
tice, and fiddling with those printed cir¬ 
cuit controls makes a mockery of the au¬ 
tomation electronics 1 spent a week as¬ 
sembling. 
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There are two obvious answers—cutting a 
trap-door in the top cover or outboarding 
the potentiometer array. The first is pret¬ 
ty crude. While the second could actually 
be worked via the 9-pin connection on the 
back, the thought of a little box with nine 
pots to turn was a bit much to take. Then, too, 
there was the problem of how to watch D359, 
the LED that lights when you've matched the 
electronics with the roller inductor position. 


“Daily variations 
were a ffecting the 
system so that the 
tuner could not get an 
adequate match ." 


Several hours of staring at the schematic 
and the manual's none-too-clear explanation 
of the relevant circuit yielded an answer. By 
replacing a single fixed resistor with a remote 
potentiometer, I could vary the range of all 
the pots up or down, quickly and accurately, 
just like a vernier. This, of course, voids the 
warranty, but the unit can be restored to its 
original condition easily. 

Say the original setting for doing 40 meters 
on the rollers was 12. As modified, the re¬ 
mote potentiometer's value would be set to 
the same value as the original resi.stor, so the 
setting remains at 12. 

One fine day (probably the next day) you 
won't be able to get a match at that setting. A 
small adjustment of the remote pot will vary 
the setting up or down until things come into 
resonance. Now the first try will, of course, 
have to be experimental, but once you've 
done it a few times, it will be nearly as auto¬ 
matic as the tuner should have been. 

Another nice feature is that after you 


move the range of all the settings, setting 
things up on one band (at least in my cavSe) 
brought all the other settings very close. 1 
was using the same antenna (a small vee) on 
all bands, so you may not notice this with 
your setup. 

I would highly recommend using a 10- 
turn precision pot in this application for ease 
of adjustment and reproducible settings. Us¬ 
ing the type with a shaft for a knob instead of 
the screwdriver-adjust type makes things 
much easier—and it’s designed for heavier 
use. The one that I used (Bourns BP3540S-1- 
IK) costs about $14, but flea markets and 
junk boxes are good sources since most peo¬ 
ple have little use for such pots. A Ik pot 
should be used. 

Similarly, the use of a turns-counting dial 
makes things much more convenient. This 
device is made to match the pots, and general¬ 
ly can be found at flea markets attached to 
some incomprehensible piece of junked test 
equipment. 

Remove resistor R452—it's the 220-Ohm 
resistor on the left edge of the main circuit 
board of the SA-2500, when looking at the 
unit from the front. Now set your 10-turn pot 
to 220 Ohms, using an ohmmeter. Attach a 
pair of shielded wires to the points where 
R452 used to be and run the wires out of the 
cabinet to your 10-turn pot—one wire to the 
wiper connection, the other to the pin 1 end. 
This would be pins 1 and 2 of the Bourns 
control mentioned before. 

Of course, you should ground the braid 
of the shielded wire near its end. If you 
don't have two-conductor shielded wire, use 
two pieces of RG-174/U and ground both 
shields. The length doesn't seem especially 
critical, but since you’re apt to have a lot 
of rf floating around, try to keep it short. You 
might be able to figure out how to mount 
the pot on the front panel, but I couldn't— 
unless you want to sacrifice use of the anten¬ 
na switch. 

I found there is plenty of room between the 




multiple-pin connectors and the chassis for 
slipping wires. You may have to use normal 
RFI measures on the wire (ferrite beads and 
capacitors), but 1 noticed no changes running 
the full legal limit. You also might want to put 
the potentiometer in some kind of box to 
make it look nice. 

Setting the dial to something appropriate, 
such as 5 if it’s a 1-to-10 scale, will give you a 
reasonable frame of reference. To match the 
resistance value, 2.2 also would be a good 
choice. 

And that’s it. If you don’t change anything, 
your settings will stay the same. You can 
override the preset when you need to and still 
preserve the automatic feature. When you do, 
remember to turn the dial slowly and keep an 
eye on the readout, since you don’t—under 
any circumstances—want to let the inductor 
run against the stops. 

A Few Notes 

While the manual doesn’t specify it, com¬ 
munication with Heath indicates that the gray 
multi-conductor cable coming from the sen¬ 
sor assembly should be dressed away from 
the variable capacitors and placed flat against 
the rear panel. Otherwise, due to the very 
high voltages encountered, an arc can devel¬ 
op from the capacitor to the cable, with disas¬ 
trous results. 

''Using a coaxially 
fed antenna 
is not what I call 
a solution!” 

Heath also suggests that turning the anten¬ 
na-selector switch be done with a sharp, 
snapping motion, due to the flexing in the 
16" shaft. Using a gradual motion may leave 
the selector switch set in some in-between 
position. 

Finally, high-power rf and solid-state elec¬ 
tronics don't always mix too well. In my 
case, I noticed that the tuner easily found a 
match at low power, but as soon as I switched 
to high power, the motors ran continuously. 
The Heath service consultant said he had 
heard about this before but could offer no 
solution. "Use a coaxially fed antenna" is 
not what I call a solution! 

The easiest answer is to let the tuner find 
the match at low power and then switch into 
manual mode. I was able to improve the 
grounding (by using a resonant ground), so 
the problem went away. I also improved 
the shielding by scraping away the paint 
around the cabinet screws wherever the two 
halves of the cabinet came into contact with 
the chassis. 

With these provisos in mind, if you're go¬ 
ing to be chasing DX up and down the fre¬ 
quencies, or even if you prefer just getting on 
the air to fiddling with knobs, the SA-25(K) is 
a useful accessory at a price not much higher 
than a manual tuner. ■ 
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The Digital Voice Recorder 
... lets your repeater speak your mind. 


ACC’s Digital Voice Recorder allows you to remotely record your voice over the 
air, with digital storage in its huge memory array. PCM voice recording results in the 
highest possible fidelity, so that you sound like you. 

The voice mailbox gives your repeater users computer bulletin-board like capability, 
from any radio with mic and Touch-Tone pad. With messages stored in voice, your 
users don't need special gear to enjoy the latest in communications technology, from 
anywhere. 

Your repeaters IDs and other messages can consist of remotely recorded DVR 
audio tracks. Which can provide information to your users - about your system, club 
meetings, special events. And you can make your repealer the fhendliest around, with 
holiday, birthday, and anniversary greetings. With its no compromise high quality PCM 
digital audio processing, even famous celebrities can sound like they’re at your repeater 
site! 

The DVR connects easily to your RC-850 or RC-85 controller Or to your standalone 
repealer. And one DVR can support up to three repeaters, for a cost effective instal¬ 
lation. 

The Digital Voice Recorder is the neatest thing to happen to repeaters since ACC’s 
repealer controllers. Request our audio demonstration tape, so you can hear for your¬ 
self. 


QCC 


advanced 
computer 
controls, inc. 


2356 Waisn Avenue 
Santa Clara. CA 95051 

<408) 727-3330 


GET A BIRD’S EYE VIEW 

From GrafTrak 11™ and your IBM® PC 



» 1985 JJL n 



GrafTfak 11'* prt^vitks rcaltifiic graphic dispky ol flai |wo^tion map which moves under ihe selecicd Saicllitc/SumMoonrStaJ- 
coverage circle and updaies once per second. Sphcncal projection views and graphic screen dumps lo an printer 

can also be prodms5d Requires an IBM PC, lOXT, PC/AT. or true compatible, an IBM ColcHr/Graphics Monitor Adapter or true 
compjaible, SOS’? math minimum 256K RAM with 512K recomrrKmded, DGS 2 0 t»r later, and either two floppy 

drives or ora: 360K flopl^ and one hard driv« 

SILICON EPLIPAtERIS’* provides tkra tMitpol to the sotcii. printer, isr disk file fes- the folkmtng tificnBing modes: I 

c^serv'« to 16 s^ucllites. ib observers to I satellite. schtsJale fw I to I wiikJow' between 2 observeri and I 

siOenite, rise and set times for i sab:nit£. tmw cedered nsc ami set tin^ for 16 aiellitev. Almanac fw Sun and Moon, 16 observers 
to Sim’Moon, schedule for I observer to Moem. wt 5 di»w betw-^n 2 and seteduk; for I obsover to Sun. RiKjuttcs 

either an IBM PC. PC'X"l". I*C/AT. tx true ccwnpatjbfc. and IBM Monochrome or IBM C<>l«r?GrajAics Monitor AdUf^er or lure 
ecNfnpsitibU!. an opcsonai math cojmseecvtw, 256K RAM, DOS 2.0 ce later, and one .k&OK dnve. 

Each {sa:kagc include* SED, an editesr program to conslruct and modify Salcliifc. Observer database files. These prodticts can be 
run from a hart! disk and are not cc^y protected 

GrafTrak IT’ and SIUCXJN EPHE.V1ER1S "* are priced at $119,95 each or $19** 95 f«ir both Texas residents add sales tax Chtfcr 
by check, money order. MasteKTaid. or VISA 

I Silicon Solutions, Inc. • PO, Box 742546 • Houston. Texas 77274*2546 • (713) 661-8727 
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THE COMPLETE TEXT OF DOCKET 86-161, THE FCC’S FINAL RULING ON NOVICE ENHANCEMENT 


1. On Apfll 10.1986 in response to several petitions tor rule making we adopted a Nolics of 
Proposed Rule Making (51 FR 17074 May 8, t986KNovk:e) proposing to enhance the privi¬ 
leges authorized by the Nov^e amateur operator license. The enhanced privileges vrould be 
in the HF 10 meter, VHF 1.25 meter and UHF 0.23 meter bands with transmitter peak 
envek^ie power majdmums ol 200 watts, 25 watts and 5 watts r»pectlvely. We proposed all 
autlK^ed emission modes tor the VHF and UHF bands and emis^ns AlA, FIB and J3E for 
the HF subband, We also requested Information on related Issues including the number of 
questions appropriate for the Novice operator written examination, the number of vtriunteer 
examines (VEs) required to properly administer a Novice operator examination and whether 
a better balance betwewi Vtm requIrOTients and privileges of the Technician oper^ license 
would be h^pluL More than 1^0 osmments were Med, including four rei^ commwits. 

2. The proposed enhanced Novice class privile^s were Intended to oe^a^aterdes'ra 
In new entrants into amateur ractio to stay with the hobby and advance through its five tier 
licensing stiucture. In titis way, the tlcen^ng structure would become more responsive to the 
needs and desires of die amateur community. The odier profKisafo and questions w^ 
generaNy related to the Ir^ease In Nowce {Kfvtfe^s or to Ihe ba^ Dcenang jxocedures. 

Comments 

3. Mae than 804b of the rommenteis supported die propose. TheybeBeved thatenhanced 
Novice operator (^vde^s would atiract and retan more persons In the sen^e. In addition, 
manufacturers and dl^rfoutors of amateur raeSo equipment sakS they hoped it would curb the 
loss operators and consequent dec^^fog aaias of equipment The ma|or concern m the 
comments was dial excessive privile^s could tSkn^ish the incertfive forNoi^oper^css til 
upgrade lo a higher operator license. Also (to^9Cted to was aiAhortzing )»esent Novice and 
Technictan operators Hcensees any additional prh^eges without reqitiring them to quai% by 
furtha examination. 

4. The comments favored expOKting Noi^ operator HF 10 meter privileges to 28.1-28.5 
MHz. The int^ational Beacon Fro|ect. the Interna^ti Amateur Radio Union and other 
commenters were ontoerned that such an expan^on could jeopardize the usefulness of the 
amateur beacon system. They believed that amateur stations In other countries would be 
driven to transmit on beacon system tiequenc^ tn order to avoid congestion caused by an 
influx of stations with Novice and Technician control operators. The American Radio Relay 
League, Inc. {ARBI 4 staled, however, that amateur operators trad^tonally observe voluntary 
operating restrictions when necessary tor the protection of universally benetici^ operations 
like the beacon system, 

5. The Notice of Proposed Rule Making In this proceeding proposed that Novice control 
operators be author!;!^ privileges In the entire VHF 1.^ meter band. The comments general¬ 
ly supported this proposal because It would provide a common meeting ground for new 
amateur operators lo meet experienced operators. In commenting on our statement that we 
will not finalize this a^ect until certain related allocation matters for the 216-2^ MHz band 
are resolved. ARRL said that this proceeding has no connection with frequency allocation 
decisions. It stated that the inclusion of Novice operator privileges ai a band already available 
lo the Amateur service would not affect future allocation revisions- 

6. Richard S. Mosseson and other commenters pointed out that Ihe proposed UHF 0.23 
meter Novice operator privileges were not In keeping with the ARRL voluntary band plan. In its 
reply comments, ARRL acknowledged Ihe discrepancy and requested the subband be at 
1270-1295 MHz where repealer operation is conducted. Also mentioned th the comments 
was a potential biological hazard lo the operator of a station transmitting In this frequency 
range. 

7. The comments favored all emission modes in the VHF and UHF bands so Novice 
operators could communicate using modern technology. Olssatisfactlon with the telegra^y 
only privileges was blamed as a major cause of Novice operatoiedropping put of Ihe Am^eur 
service. Although most commenters favored limiting Novice operators to emissions AtA, F18 
and J3E in the 10 meter subband, a few commenters urged authorization of emission A3E, 
Still other commenters considered any HF emission privileges for Novice operators beyond 
A1A as a disincentive to upgrading. In its reply comments, ARRL said that enhanced privi¬ 
leges in Ihe limited frequency bands proposi^ would operate as an Incentive for Novice 
operators lo upgrade. About 5% of Ihe commentos were ^prehen^ve that Novice operator 
telephony privile^s in the 10 meter band could attract unlawfuloperators from the nearby 11 
meter band. 

8. Novice operators were asked to comment on Ihe proposal to limit their stations to low 
transmitter power while higher class operators could transmit on the same frequencies wHth 
high power. The comments stated that this would place Novice operated fow power stations at 
a distinct disadvantage. It was also suggested that all stations transmitting on the Novice 
subbands be restrfoted to low power. It was noted that hi^er class operafas would lose 
existing privileges if this ^proach were taken, 

9. The commenm generally concurred that Ihe topics on the Novice operator written 
examination should correspond to the ptiMleges authorized. They fovored increasing exami¬ 
nation Element 2 to 30 questions or even to 50 questions. The repeated concern was that 
Element 2 shcnild not be so rSfftoift ^ to discourage newcomers. 

10. Twenly>one portent of the comments dlKussed ARRL's request tor two administering 
volunteer examfoers (VEsj, Sonte 91k> of the comments stated that the one VE requirement 
should be continued because it is more convenient and less stressful for begfoneis. AboiA 5% 
of Ihe ccmuitents including ttie ARRL's disagreed and s^ tho enhanced privileges for 
Novice <toorotom necessitated a second administering VE to minimize the ^llhood 
examination fraud. Another 7% of the conments recommended that the examinations be 
prepared and admM&toed under the vofonteer examiner a)oidlnalor (VEQ system. ARRL 
<fopo^ thki apimiach becaitee ft woi4d inoease the burden on tihe VEC Sy^on and reduce 
die av^lability of exoninations. 

11. Conmentii were rer^ested on contirting the wrMen examination for the Techrtic^n 
operator ticense to ftte prririleges authorized by that Jitense. Gordon West, an amateur 
operator m^rurftor, stated that such a chan^ would alfow Instructors to train students 
prepifong tor the Tediiftcian oper^r ticense more thorou^y fti relevant VHF and UHF 
toftics Another vtewpont expressed m the comments was tiiat <utolier examination efemeni 
would complicate the exantination process. 

I^tecussion 

12. Trie (vospa:t enhanced privilege for Novice operators has already stitmjialed 


growth in the service. In FY1986, nearly 21.000 new persons entered the Amateur service, an 
increase of 20.75% over FY 1985. More than 19,000 became Novice operators. Furthermore, 
Ihe number of licenses dropping out of the Amateur servfoe decreased by 15.13%during the 
same period. We believe thette are clear Indicators that changes in the entry level license are 
appropriate. 

13. In its proposal regarding the 1.25 meter band (VH^ the ARRL requested that Novices 

be perming use Ihe (tend 220-225 MHz with all voice and data modes, including ra- 
(tiol^egraphy with a power limit of 25 watts output. However, ft asked that repeater operation 
by stations Ifoensed or controlled by Novices not be permitted, l.e. a Novice sl^ai could be 
retransmitted by a repeater, but a Novice operator could nol sponsor or be the trustee of one 
The commerfts reflected an interest in VHF privileges for Novice operates. In ot^ view, VHF 
privileges for Novices would create the kind of interest that ts needed for amateurs to continue 
in the hobby and at Ihe same time motivate them to advanceto the higher Bcense ciasees. To 
dm end we wHI authorize frequencies 222.10-223.9i ^z for use by Nmrice operators. This 
scticm fti axftunction wfth vofontifty band plans allow operatftm on repeater input and 
^pfex r^ianneis. Novfoes may not be ticensees, control operators or trustees of the re¬ 
peaters. Tins vMMifd permit Novice operates to operate wfth those modes most appropriate to 
th^r tev^ of Ifoense and to communicate writh more experienced amateurs. For exantofo. 
frequencies bOfow 222 MHz are ty|tic^ used for moonbounce, prr^^tton beacfons and 
control activities generafty engaged in by amateurs more experience. 

14, We agree vrifti ftie commenters that the UHF 0 23 meter ^bband should be at 
1270-1295 MHz to ^w Novice operators to gate eitotelence repeater operteion. Low 
tiansrrtitter power and tecoriforation of suitable s^ety |»ecautton tetomation in the amateur 
radio pradhcm tetemteation lopkte aNiuld assure that Novice operators wW not ertoanger 
teemteftves. Thus, we wiB auVhorize the subbamd at 1270-1295 MHz as requited 

15.1>e prospect of Interference to the 10 meter beacon system expressed in the conments 
Is specidtelve and may never become a concern, given the record of amateur operators te 
adhtetegto vctiuntary arrangement. Moreover, the low power limit proposed for stations wfth 
Noirice control ctoerators should satisfy this concern. Thus, it does not afford a reason not to 
go forward. 

16. It Is evident from the comments that mae emission modes will attract more Novice 
operators to the Amateur service. Howeva, foe frequency ranges in which to use them should 
provide the proper degree of enhancement so that Novice opaatas would still have an 
irteenthre totfognMte lo higher operator licenses. Thus, digital and limited telephony privileges 
in Ihe 10 meter band appear appropriate and will be authorized. 

17. We continue to telleve In power restrictions for Novice sections in the new bands. The 
reslrik^ons virill add a further incentive lo upgrade the class of license. Also, because of the 
lessor experience level. Novice operators are more nkely unintentionally lo cause interier- 
ertoe. Reduced power levels will help limit the extent of any interference. 

18. When the privileges ol any operator license class are modified, the qualification 
requirements should be revised accordingly. The Novice operator license written examination 
Element 2 is based upon telegri^y station operation. We believe the examination should be 
broaderied in scope commensurate with enhanced Novice operator privileges. We shall 
therefore require an additional 10 questions for a total of 30 to make the scope of Element 2 
appropriate to the new privileges, without creating a signlficani deterrent to potential Novice 
operator exami nees. 

19. We will adopt rules so that two VEs will prepare and administer Novice operator 
examinations. Although there may be isolated areas where locating two VEs may be difficult, 
the added safeguard would be jusiitied. There are legal and practical problems which prevent 
placing Novice operator examinations under the VEC System. Additionally, to incorporate this 
work into Ihe VEC system would nearly double the workload and e)^nse for the volunteers 
operating that system. We will accordingly adopt the two VE procedure and reflect that 
requirement In a revised Form 810, Application for Amateur Radio Station and/or Operator 
License. 

20. In a related issue, Novice operators may not be upgrading to Technician operator 
because the content ot Element 3 requires them to also be knowledgeable about General 
class operator privileges. This is the only instance in the operator license progression where 
the applicant must not only know the material tor the operator privileges that will be authorized 
as the nted step (Technician), but also must know the material for Ihe next higher step 
(Geiterel), To require any applicant to be knowledgeable about privileges which the license 
does not authoin is inconsistent and a burden upon applicants, administering VEs and 
Instructors. To resolve this problern, we wiH separate Element 3 into two parts. Technician 
operator questions will be placed Into an Element 3(A) VEC question pool and General class 
questions will be placed info an Element 3^5) VECquestion pool. It would be timely to take this 
actfon atthis juncture for two reasons, Fimt foe VEC's will have to revise Bement 3 as a result 
eft tills action tn order to move certten of fts questions to Element 2 in corftunction wfth 
enhanced Novice operator (teviteges. Hieretore, they could concurrently divide the remain- 
teg Elemerft 3 queteions Into an Element 3(A) and an Bement 3(B) as appropriate. Second, 
the ^ffticteton torm Is being revteed in order to Incorporate provisions for Novice operator 
eitemteation certiticationlby teto adnftnteterteg VEs. it coiftd be concurrently revised to include 
marking boxes for Element 3(A) and for Element 3^. 

CMwrIsaues 

21. M present Novkte and Techrtidan op^ators wffl be authorized the new privfteges 

vrithout additional quatihefoten. However, we smingly recommend that present Novtoe opera¬ 
tor licensees become knowtedgeable te the new reqteremenls before using titeir new prM- 
leges. For tetample, ttfo^ sttoufd stiKfy tiie matertel in new Element 2 tiite relates to tiie 
tetitanced Norice operator prh^es even titou^ we wiB neft req tere that they be examteed 
on ft. As io present Tedhric^ operators, any exanteiee hoftting sudh a Ifoense before 

the efter^ive dtee of these rule amendments be given examteatfon credft for Bements 
1(A), 2i3CA) end 3(B). 

22. FCC Form 6t 0te ctteently being revteed te connection wfth nfte rnnendmerfts pertaining 
to allowing oedft to exar^ees (or certain previously passed vnftten examinations. Thom 
revisfons and tiie reteitfons reqiftred ^ the action taken in titis pnxeeding are bteng Smeftte- 
neousy tecorporaied irte) the form. Upon receipt of (^e (ft Management and Bucfget (OMB) 
approval (ft RX F(xm 610, we sin issue a Rtftftic Notice wfth a draft sample of tite form 
tetecteed. The ntodftled FCC Form 610 vftH provide forcotification by two administering VEs 
fa the Noirice VE System and for a retesed Admfttistoing VEs R^xxi 
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|||ever say die 


from page 12 

the right to change my mind com¬ 
pletely if something better comes 
along. 

FREELOAOING? 

In my February editorial I point¬ 
ed out—perhaps much too sub¬ 
tly—that we amateurs have been 
given the almost exclusive use of 
billions—perhaps trillions—of dol¬ 
lars in radio spectrum. What 1 
didn’t yet mention was what, if 
anything, we’re doing to be worth 
this enormous investment by our 
government. And it’s just that—an 
investment. The FCC could start 
leasing out radio frequencies to 
the highest bidders. They might 
even be able to balance the feder¬ 
al budget that way. 

Let's see. Let's take just a little 
bit, say our 160-meter band. 160m 
used to run from 1715-2050 kHz 
before WWIL If they extended the 
broadcast band by just 500 kHz, 
that would be fifty more 10-kHz 
channels—room for at least 2,500 
more stations to operate. Have 
you any idea what the rights to use 
2,500 radio channels are worth? 
Billions. 

Okay—so we’re each sitting on 
millions of dollars of valuable 
spectrum—how are we supposed 
to make this investment pay off for 
the country? Let’s get out our 
rules and look at our franchise— 
it’s right there in 97.1. That’s 
where the FCC spells out what we 
have to do to warrant this enor¬ 
mous investment per user. 

You should remember that the 
rules were written in 1935. Is it 
going to be a surprise to you that 
these rules are just a tad out of 
date? Hey, please don't mention 
this to the FCC—the last thing we 
need right now is to have them 
taking a look at our franchise in 
the light of 1987 realities. As long 
as the Commission is wrapped up 
in "more important" problems 
and forgets we’re around, we’re 
sailing free. 

First—keep in mind the 1935 
rules were written back when ten 
meters was still a VHF experimen¬ 
tal band. Look back in your 1935 
issues of QST and you’ll see that 
ham pioneers were working to de¬ 
velop 10m communications tech¬ 
nology. 1 well remember Fred 
Stevenson W1CUN, up in Bethle¬ 
hem, New Hampshire, the first 


ham I ever met, as one of those 
ten-meter pioneers. 

The microwaves weren’t even 
imagined then. As I recall, the reg¬ 
ulatory imagination stopped 
around 400 MHz, Beyond that 
was "up.” Today our microwave 
bands are almost beyond calcula¬ 
tion in value for satellite communi¬ 
cations—and with so few excep¬ 
tions they prove the rule, we're flat 
out not using ’em for anything. 
Worse, we don’t even have any 
serious prospects for using 'em 
in mind. 

There are five elements to our 
franchise—our responsibilities. 
Let's look at what we signed up for 
when we got our ham tickets and 
see how well we are measuring up 
to our agreement. 

One—the amateur radio "ser¬ 
vice” is to provide a source of 
trained operators in time of war. 
Hmmm. Let’s just think about 
that. When el biggo came along in 
1941 we had about 50,000 li¬ 
censed amateurs. I think you’ll 
agree we lived up to our bargain 
when 40,000 joined the armed 
forces—80%. That obviously in¬ 
volved every available able-bod¬ 
ied ham who wasn’t too young or 
too old. 


Those were simpler days, so 
our Morse-code skills were still of 
value. I even ran into an occasion 
when my ability to copy the code 
saved me and my submarine from 
being sunk. And 1 found my ama¬ 
teur radio technical knowledge of 
enormous value in learning how to 
use and repair Navy radio, sonar, 
radar, and test equipment. 

I’m sure 1 was like many other 
hams in the armed forces, using 
my ham ingenuity at every oppor¬ 
tunity. I rifled spare parts supplies 
on my submarine to build a radar 
alerting system to make sure I 
didn’t miss any sudden targets. 
You see, sitting and watching a 
radar monitor for hours will stu¬ 


pefy anyone, and it takes only a 
couple minutes for a low-flying 
black-cat bomber to sneak in and 
blooie! So, just in case, it seemed 
to me worthwhile to have an alert¬ 
ing system in case an operator 
missed seeing a blip. Such a 
target indicator is common with 
radars these days, but was un¬ 
known then. 

Also, I wanted to be able to keep 
track of what was going on, so 1 set 
up a monitor in my bunk in the 
After Battery so 1 could check the 
radar from there as well as when I 
was on duty in the conning tower. 

We won that war with technolo¬ 
gy—by having better electronic 
scientists and engineers and 
enough technicians to operate 
and service all that gear. We’re 
just now reading about some of 
the communications coups ac¬ 
complished back then—breaking 
secret codes. As I’ve mentioned 
before, our radar superiority over 
the Japanese was of critical im¬ 
portance. My submarine was able 
to travel on the surface right down 
through the middle of well-protect¬ 
ed Japanese troop convoys in the 
middle of the night, torpedoing 
ships left and right, with me keep¬ 
ing track of the course and speed 
of every escort warship, while they 
were unable to spot us. 

Our electronic technology was 
so far ahead of the Japanese’s 
during the war that the captain of 
my submarine had instructions 


not to let me be captured alive. 
That was a sobering reality of war 
which the other crew members 
took delight in reminding me of 
during our many depth-charge 
attacks. 

Considering the enormous ad¬ 
vances in electronic technology in 
Japan these days, we'd better 
make absolutely sure they are on 
our side from now on. They’re 
leaving us hopelessly behind in 
many high-tech electronic devel¬ 
opment areas. 

But let’s just say that somehow 
the U.S. manages to get involved 
in a war. How valuable would we 
hams be to our military today as 
compared with 1941? Frankly, 


from what military equipment I've 
seen. 99% of us wouldn’t have a 
clue. The few of us who can use 
the code would get the big laugh. 
Communications are all comput¬ 
erized now—most of it complete 
with automatic encoding and de¬ 
coding forsecrecy. 

The few of us who have been 
fighting the miserable Loran puls¬ 
es on 160m may not realize this 
system is hopelessly out of date. 
With satellites it’s now possible 
for a car to find its way around 
city streets, located and guided 
with an accuracy of a few feet by 
computers. 

I know of no interest on the part 
of the military to acquaint radio 
amateurs with their electronics 
and communications technology 
of today. So we haven’t a clue as 
to what, if anything, we might do 
should there be a sudden need 
for technicians and operators. 
Frankly, I think we’d be ignored 
as useless—not just because 
such a high percentage of us are 
too old to be of use any more, 
but because most of us are hope¬ 
lessly ignorant about modern 
technology. 

In short, 1 don’t believe we’re 
even remotely honoring this part 
of our franchise as expressed in 
our rules. 

Okay, there are four more re¬ 
sponsibilities we’re supposed to 
fulfill in order to be worthy of the 
trillions of dollars in frequencies 
we’re hogging. Let’s move on. 

Number two—we’re supposed 
to be a self-generating group. 
We’re supposed to maintain and 
increase our ranks so we will be 
able to provide the operators and 
technicians for emergency mili¬ 
tary use. We’re not doing that 
either. 

Number three—we’re sup¬ 
posed to keep on top of communi¬ 
cations technology, and use our 
creative technological skills to in¬ 
vent and pioneer new modes of 
communications. Up until about 
twenty years ago we were doing 
very well with this. For instance, 
hams developed the sideband cir¬ 
cuits which made SSB a practical 
possibility. We invented and pio¬ 
neered narrowband FM, slow- 
scan television, invented most of 
the RTTY circuits, pioneered re¬ 
peaters, and so on. 

It was hams who built the SSB 
gear and demonstrated It to the 
Air Force and got them to accept 
this weird new communications 
mode. I remember well the antics 
of K2AAA, Art Collins W0CXX, 
General Curtis LeMay, General 
Butch Griswald, and Bill Grenfell 


"These days I see a whole new life 
at HQ—an enthusiasm I never used 
to see. If you give HQ a live board, 

I think they'll blossom and we'll get 
amateur radio growing again. ” 
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W4GF of the FCC back then. 
That’s a great story and should be 
told before everyone involved 
dies. 

To be told, too, should be the 
way Collins outfoxed General 
Electric and John Costas K2EN 
with his superior DSB system— 
great political maneuvering which 
cost GE hundreds of millions. 

But, alas, what have we hams 
done in the last twenty years to 
pioneer new communications 
technologies? Packet is about it. 
When you consider the incredible 
number of potential new com¬ 
munications systems we could 
develop, obviously we’re asleep. 
Between computers and micro- 
waves, we have the technology 
right now to develop a communi¬ 
cations system using satellites 
and repeaters which would en¬ 
able us to deliver messages at 
25,000 words per minute any¬ 
where in the world in seconds— 
complete with automatic transla¬ 
tion of the messages into any 
language. 

The sad fact is that it takes 
younger technicians to build and 
pioneer these things and we 
haven’t got ’em. Strike three. 

Let’s see—what else. Oh yes, 
we’re supposed to provide a 
source of international goodwill. 
We’re sure working hard on this 
one, with our DX pileups, harrass- 
ing DX stations for contacts and 
QSLs for DXCC, driving 'em off 
the air with endless contests, and 
so on. Tell me about international 
friendship. There is no way to 
have an uninterrupted contact 
with someone in a rare spot. 

Now, last and least, we’re sup¬ 
posed to help out in cases of 
emergency. We do this, but the 
communication we provide is so 
incredibly far from the state of 
the art that it’s pitiful. We con¬ 
gratulate the hell out of our¬ 
selves for the magnificent work 
we do to help with earthquakes, 
storms, volcanos, and so on. And 
we do help. But compared to what 
we technically could do if our 
communications system wasn’t 
about thirty years out of date, it’s 
embarrassing. 

The emergency communica¬ 
tions networks we set up these 
days all use voice for message 
handling, thereby slowing down 
the throughput and introducing 
errors. Some 12% of the commu¬ 
nications time is wasted with sta¬ 
tion and operator identification, 
14% involves correcting errors or 
misunderstood communications. 
The increasing age of our opera¬ 
tors has made it more difficult to 


find enough operators for serious 
emergencies—and those we do 
find are often not able to cope with 
hardship conditions. They tire 
quickly. 

An objective look at our charter 
and our fulfillment of our responsi¬ 
bilities under that charter shows 
us woefully lacking. Mea culpa. 
Can we get ourselves straight¬ 
ened out before the FCC notices 
how badly we’ve dropped the 
ball? You bet we can—and it isn’t 
all that difficult either. 

The prime move for us is to 
bend our every effort at getting 
youngsters back into amateur ra¬ 
dio. Raid the schools—get school 
clubs going no matter how difficult 
“educators” make it. Get your 
own youngsters to come to your 
local club meetings. If the meet¬ 
ings are dull and boring (which 
they are, and you know it), make 
sure they're made exciting. That 
means making big changes. 


Now—technology. If you keep 
accepting the pap you’ve been 
putting up with in your ham mag¬ 
azines, that’s just what you’ll 
continue to get. Push the ham 
magazines to help you learn more 
about today’s technology. Elec¬ 
tronics is a ball—the more you 
know, the more opportunities will 
open for you to take advantage of 
your knowledge. And the opportu¬ 
nities are unlimited. We’re going 
to see communications expand¬ 
ing by a factor of a thousand or 
more in the next few years—with 
or without us. 

Are you on packet radio yet? 
What in the heck do you need, an 
enema? Get out your August 73 
and read it this time. It’s all there. 
Then get busy. Put together a 
packet unit and stop sitting 
around like a mental amputee. 
Some old fogies treat amateur ra¬ 
dio as if it were golf—which is de¬ 
fined in some circles as a way to 
needlessly extend useless lives. 

We’re sitting on top of a gold 
mine—not just as a key to making 
money as communications sys¬ 
tems expand—but in the sense 
that if we are true to our duty as 
outlined in our rules, we’ll be get¬ 
ting youngsters into amateur ra¬ 
dio. This will, in turn, launch them 
into high-tech careers, providing 


our country with the scientists, in¬ 
ventors, engineers, and techni¬ 
cians we desperately need to 
compete with Japan. 

Now, are you going to spend the 
few remaining years of your ham 
life tying up a local repeater, say¬ 
ing almost nothing over and over, 
jamming up our more crowded 
bands during contests, making 
life miserable for your fellow DX- 
ers by adding to the pileups—or 
are we going to see you Elmering 
newcomers? Will I be hearing you 
making amateur radio a bit more 
fun for a Novice? Will you be work¬ 
ing to get a school radio club 
going? Will you endow a 73 
subscription for a local school 
library? Or will I be hearing you 
jamming the 40-meter service 
nets and stomping all over 80-me¬ 
ter DX stations trying to get 
through? Are you one of the hope¬ 
lessly frustrated, doing everything 
you can to mess up the fun others 


are having, or are you working 
with kids and keeping up with the 
state of the art? 

Well, damn! There goes that 
confounded Wayne Green 
spreading doom and gloom—and 
making you feel guilty about our 
hobby. Maybe—but is it me mak¬ 
ing you feel guilty or yourself? I’m 
only telling you things you really 
know already, but have been try¬ 
ing to ignore. 

Oh yes, if you try to make any 
effort at all towards getting ama¬ 
teur radio growing, one thing 
you’re going to find straight out is 
that I haven’t been exaggerating 
one whit about the resistance 
you’re going to find to the code. I 
warn you, if you don’t have any 
honest answers for the kids on 
this, they’re going to see through 
your baloney if you try and con¬ 
vince them the code has any va¬ 
lidity these days. Don’t you hate 
a smart kid? Well, they’re smart 
and they don’t buy baloney the 
way we did. 

A no-code license? No problem 
here at all, as I’ve mentioned be¬ 
fore, It’s simple—as soon as the 
ARRL demands a no-code license 
from the FCC we’ll have one. How 
do we do that? Simple again— 
you’re the people who vote in the 
ARRL directors. If you want a no¬ 


code license—say for 220 MHz- 
just stop voting in directors who 
are opposed to it. What could be 
simpler? You vote in these blokes 
every two years, so if you really 
want a change it’ll take you two 
years to do it. Period. 

As long as you continue to vote 
in directors who would rather see 
amateur radio die than bend on 
no-code, even for 220 MHz, we’re 
in deep do-do. Now—I don’t think 
I’ve attacked the League or even 
said anything nasty. That certain¬ 
ly isn’t my intention. I just want to 
mention again what was brought 
out so clearly at the Dayton ham 
industry meeting last year. One 
more thing—I’ll bet you won’t find 
anyone at ARRL HQ fighting you 
once you clean up the director 
mess you’ve made. I’m very im¬ 
pressed by the new HQ gang. 

The League used to be run by a 
bunch of arrogant alcoholics who 
were very cynical about amateur 
radio. None were really hams at 
all—just bureaucrats keeping 
their jobs by having ham calls. 
These days I see a whole new life 
at HQ—an enthusiasm I never 
used to see—and I’ve known 'em 
all personally for over 35 years 
now. If you give HQ a live board, I 
think they’ll blossom and we'll get 
amateur radio growing again. 

The strength of the League, like 
the strength of amateur radio it¬ 
self, lies in your interest—your 
strength. If you ignore director 
elections, you'll get just what you 
ask for—bureaucrats looking for 
power. If you ignore your duty as a 
ham, you’ll see us continue to lose 
our hobby. Your personal involve¬ 
ment is needed—as an individu¬ 
al—as an active ham club mem¬ 
ber. The prize? I guarantee you’ll 
find it frustrating beyond descrip¬ 
tion—and rewarding beyond any¬ 
thing else you’ve ever undertak¬ 
en. What a glorious sense of 
satisfaction there is in helping oth¬ 
ers get their ham tickets and then 
go on to become successful engi¬ 
neers and technicians. 

EMP REVISITED 

Six years ago the FCC’s De¬ 
fense Commissioner Mimi Daw¬ 
son, with the support of Chairman 
Mark Fowler and Senator Goldwa- 
ter, formed the Long Range Plan¬ 
ning Committee (LRPC), with four 
National Industry Advisory Com¬ 
mittees (NIAC) to assist it. The 
LRPC was made up of top execu¬ 
tives in the communications in¬ 
dustry, brought together to formu¬ 
late an overall plan for emergency 
communications for our country. 

The first step was to see what 


''Keep in mind the 1935 ruies were 
written back when ten meters was 
stiii a VHF experimentai band. ” 
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had been done in the past to cope 
with emergencies—what systems 
were available and how they had 
worked. The next step was to look 
closely at all communications sys¬ 
tems and their role in helping us 
cope with future emergencies. 
Emergencies encompassed ev¬ 
erything from local problems due 
to accidents, fires, and floods—to 
regional emergencies due to 
earthquakes—right on up to the 
ultimate emergency: an atomic 
attack. 

The LRPC soon had to face 
one fundamental fact: Only the 
amateur radio service had the 
potential for providing the need¬ 
ed communications. The military 
depended almost entirely on 
commercial telephone lines for 
their communications (95%)— 
and the first thing that seems 
to go out in any emergency is the 
telephone. Indeed, it was this 
which put the Alaskan military 
bases out of communications with 
the Pentagon for almost a week 
following the Alaskan earthquake. 
Their only communications were 
via hastily set up amateur radio 
networks. 

The LRPC and the FCC then 
faced an extremely serious prob¬ 
lem. If the only dependable emer¬ 
gency communications system 
that could tie together police, fire, 
towns, road crews; two-way ser¬ 
vices such as trucks, taxis, doc¬ 
tors; television remote units, CB, 
CAP, MARS, broadcast radio and 
TV, and so on was amateur radio, 
then we were going to need a sub¬ 
stantial growth and modernization 
of this service. The traffic volumes 
estimated were several orders of 
magnitude beyond the capability 
of our present voice or CW com¬ 
munications systems. These vol¬ 
umes could only be handled by 
high-speed automated digital 
communications such as packet 
radio. 

The LRPC and the Commission 
then tried to tackle the need for 
vastly more hams. The only ham 
system in the world that seemed 
to be working these days was the 
one adopted by the Japanese—a 
no-code license. Efforts to imple¬ 
ment this here were completely 
stopped by the ARRL directors. In 


frustration, the FCC disbanded 
the LRPC and its NIAC commit¬ 
tees last year—giving up on the 
whole emergency communica¬ 
tions situation. 

All this is the background— 
and, my apologies since I’ve 
covered it all before—but I find 
many ham memories seem to 
be incredibly short when it comes 
to the no-code debacle. A cou¬ 
ple of hams have been pushing 
the FCC to deal with the prob¬ 
lem of electromagnetic pulses 
(EMP) so the few amateurs we 
have left will be in a better posi¬ 
tion to provide emergency com¬ 
munications should an atomic 
bomb be used. 

Little has been published on 
how we can cope with this prob¬ 
lem. Indeed, we have little in¬ 
formation on how much of a 


problem this really is! Some re¬ 
ports indicate that a high-altitude 
bomb might wipe out most solid- 
state equipment for a thousand 
miles around. Pffft would go all 
our HTs and mobile VHF gear- 
plus our low-band rigs—leaving 
us nothing with which to commu¬ 
nicate. The Department of De¬ 
fense (DOD) has been fighting to 
keep the FCC out of the EMP 
arena—saying there’s plenty of 
information available on how to 
guard against EMP. The hams 
replied that the key information on 
this is classified—or, at best, ap¬ 
parently only available to large 
corporations. 

Can ham gear be protected 
against EMP so we would have a 
chance to do our thing in case 
of an atomic bomb? Unless data 
is made available to help us 


shield and protect our ham sta¬ 
tions—unless data is available 
to help manufacturers build in 
bypassing and shielding—the on¬ 
ly backup communications our 
country has in case of such an 
emergency will be completely out 
of business. 

Well, you say, the likelihood 
of an atomic attack is remote 
enough so all that is just the usu¬ 
al gloom and doom baloney. 
That’s nothing I have to worry 
about anymore. Okay, let me 
repeat a bit of another recent 
editorial—backed up by the Con- 
nections program I saw last night 
on PBS. You have to be terribly 
out of touch not to know that 
atomic bombs are now portable 
enough to fit in a suitcase—per 
the illustration on Connections. 
So all that’s necessary is for one 


terrorist group to grab enough 
nuclear material and guess where 
they’re going to head, suitcase 
in hand? 

Nuclear material comes from 
atomic power plants—where sev¬ 
eral recent reports have shown 
security often Is pitiful. Plus we 
have nuclear sources now in 
more and more Third World coun¬ 
tries. How much trouble would 
Kaddafi have getting enough 
for a bomb? The French seem 
eager to sell atomic energy equip¬ 
ment to virtually any country in¬ 
terested. 

So it’s more a question of 
when we’re going to be faced with 
a nuclear terrorist than if. As I 
asked in my editorial—how ready 
is your club? If you’re around 
New York or Washington, you'd 
better be very ready, with as 


hardened protection against EMP 
as possible—with as high-speed 
automated communications as 
the state of the art will allow. De¬ 
pending on Morse code for com¬ 
munications, where we‘11 be the 
only service capable of replacing 
the telephone, is about as effec¬ 
tive as planning to use smoke 
signals. 

Not only are the military almost 
totally dependent upon tele¬ 
phones, so are virtually all other 
disaster groups. Civil Defense of¬ 
ficials have almost universally 
given up even trying to use ama¬ 
teur radio links—too slow com¬ 
pared to picking up the telephone. 
Ham communication is slow, seri¬ 
ously prone to errors, and too de¬ 
pendent upon older men without 
the stamina needed. 

I think you’ll find the latest filing 
by the hams trying to get the FCC 
to face this situation of interest. 
Talk about fighting city hall! 

Now. lest I be put down (now. 
who would do that?) for doom and 
gloom without solutions, the way 
to resolve this is to first get the 
FCC to help us find out how to 
cope with EMP—despite the un¬ 
reasonable resistance of the 
DOD. Second, it’s getting on to 
time to recognize our need for a 
million or so hams instead of 
more like the 250.000 we have 
today. Third, we need to urge 
the few technically competent 
hams we have—those who didn’t 
Bash or bribe their way to Extra 
class—to start work on high¬ 
speed automatic digital communi¬ 
cations systems—like packet, on¬ 
ly much faster. We need to be able 
to provide million-message 
throughputs, not dozens—and our 
gear should be capable of being 
operated by anyone around who 
is still alive. 

We have the technology to do 
all this—all we lack is the techni¬ 
cians and the guts to face the 
biggest challenge of our lives. 
Lacking this, my suggestion is to 
move as far away from New York 
or Washington as you can—and 
soon! Living near those death 
traps could be more harmful than 
smoking—or even Southern Cali¬ 
fornia and its coming humdinger 
earthquake.■ 


“Unless data is made available to 
help us shield and protect our ham 
stations... the only backup 
communications our country has in 
case of such an emergency will be 
completely out of business. ” 
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JANUARY 28 REPLY COMMENTS OF DONALD J. SCHELLHARDT AND NICKOLAUS E. LEGGETT 
TO COMMENTS FILED BY THE DEPARTMENT OF DEFENSE 


We, the undersigned, hereby file Reply Comments in response to the January 
21.1987 Comments of the Department of Defense (DOD). which were filed in 
opposition to our January 5, 1987 Petition for Reconsideration in Docket No. 
RM>5528. In filing these Reply Comments to DOD, we expressly reserve our 
right to file further Reply Comments in response to possible future filings in this 
Docket by other interested parties besides DOD. 

Overall Assessment of DOD's Comments 

in general, the DOD filing fits into the classic pattern of debate in this Docket 
so far. One side of the debate says, in essence: "'We’ve started to look into the 
EMP issue. We have a plan of action, even though virtually nothing about it is 
available to the general public, and at some point down I he road you will see 
some results. Trust us.” We continue to ask: ” If action is on the way, then who is 
going to do what by what date? Who is going to review the work product with an 
eye to the public interest? And, if DOD and the telecommunications companies 
are really committed to action, why are they hiding behind a wall of secrecy? 
Why won’t they let the genera public look at the NSTAC study and other details 
of the plan of action that supposedly exists? Why do they resist public input? If 
there’s really action underway, why are they stonewalling?” 

Because this ground of debate is well trodden by now, our overall assessment 
is that DOD's filing says very little which has not already been said in GTE's 
September 11,1986 Comments, or in the December 12,1986 decision by the 
Federal Communications Commission staff, or in both documents. Due to this 
reiteration of key points made in other documents, most of DOD’s contentions 
have already been addressed by us, either in our September 24,1986 Reply 
Comments to GTE, or in our Petition for Reconsideration. A few of the points 
were even addressed in our initial July 30,1986 Petition for Notice of Inquiry, 

We will not burden the Commission with a lengthy reiteration of points we have 
already made in previous filings. Instead, we will focus upon those points raised 
by DOD which add something new to the established record. 

Responses To New Points Raised By DOD 

1, On page 2 of its filing. DOD states that "While there is no dearth of 
information regarding EMP, as the petitioners state (Petition for Reconsider¬ 
ation, pp. 3-4), there is also much contention regarding the impact of EMP,” 

To the best of our knowledge, this is not the case. In our review of the technical 
literature on EMP, there appears to be two solid points of consensus: 1) that 
shielding and bypassing, and other protective measures, can be dramatically 
effective in reducing or eliminating vulnerability to EMP; and 2) that unprotected 
solid state equipment is extremely vulnerable to EMP, 

While it is true that one can find differing technical opinions on the exact 
degree of vulnerability to EMP, the technical literature displays little—rf any— 
disagreement over the factoi high vulnerability to EMP. 

In short, we seem to have a disagreement with DOD over what the facts are. To 
buttress our own assessment in this factual dispute, we have submitted to the 
Commission the abstracts of literally hundreds of government-sponsored stud¬ 
ies on EMP. We will let these studies "speak for themselves” as the Commission 
reviews them. DOD. however, has simply made the flat statement we quoted and 
then implied that classifted matehal might support its assertion, if DOD has 
evidence to support its contention, then DOD has a duty to bring that evidence 
forth—In a form that would not jeopardize national security. Indeed, the Notice of 
Inquiry that we have requested would be a perfect national forum for putting all of 
the evidence before the Commission—our evidence, DOD’s evidence, GTE's 
evidence, everyone's evidence—and then letting the Commission decide what 
the facts are, with the benefit of review and participation by a//interested parties. 

2. Speaking of the need to make evidence publicly available, we note that 
DOD mentions—as one of the “core" constructive actions on EMP protection— 
preparation of a study on EMP by the President’s National Security Telecommu¬ 
nications Advisory Committee (NSTAC). According to the previously referenced 
GTE Comments, which quoted from this study, it was this NSTAC document 
which triggered ongoing efforts to develop EMP equipment protection standards 
through the American National Standards Institute (ANSI). 

Strangely, this NSTAC study—which plainly plays a crucial role in guiding 
current EMP protection efforts—is not availat^e to the general public. Instead. 
Louts Slessin. Editor of Microwave News in New York City, has had to file a 
Freedom of information Act request in his pursuit of a copy, and at present his 
request (dated September 28,1986) is still "under consideration." 

Actually, it is not precisely correct to say that the NSTAC study is publicly 
unavailable; it would be more accurate to say that the document is selectively 
unavailable. After all, GTE was able to quote from the NSTAC study in its 
Comments. Thus, attorneys for large telecommunications companies can ap¬ 
parently obtain a copy—but members of the press cannot. 

in short, when it comes to the development of EMP protection measures, DOD 
and GTE seem to want a game where everyone can play except the general 
public. 

Playing the game in this manner produces results that the architects of our 
Republic can hardly have intended. Here we are as private citizens, exercising 
our Constitutional and statutory rights to petition our government for a “redress 
of grievances." and we are told that the action we request is unnecessary due to 
plans set forth in a NSTAC document that we are not even allowed to see 
because we are merely members of the general public. Why must we private 


atizens "debate in the dark" and find ourselves excluded from the decision¬ 
making process? 

Now DOD and GTE are asking the Commission to perpetuate a public policy 
development process that Is hermetically sealed against the public it is sup¬ 
posed to serve. If the Commission agrees, it will be departing from the democrat¬ 
ic spirit that is America’s heritage. It will also be departing from Its own statutory 
obligations. 

3. On page 3 of its filing, DOD maintains that "To address EMP issues In a 
formal regulatory proceeding will only slow down, and could hamper, ongoing 
EMP mitigation efforts.” 

We can imagine situations where this might be the case. For example, let us 
assume that the NSTAC/ANSI participants were committed to developing a 
definite work product, by a dale certain in the reasonable future, with at least 
some Commission review of the work product io assure that the public interest 
has been protected. Under such circumstances, injection of regulatory proceed¬ 
ings could conceivably interrupt ongoing progress (although we would still face 
the problem that the NSTAC/ANSI group’s narrow focus on telephones excludes 
action on such vital communications equipment as radrc^, television sets, and 
communications satellites). 

Such a set of circumstances remains hypothetical—at least at this time. 
Instead of a firm commitment to action, tangibly reflected in deadlines for 
specific accomplishments, we have a vague promise of possible results, of an 
unspecified nature, at an unspecified time, indeed, of the DOD filing’s four cited 
examples of ongoing action, one example involves equipment testing, one 
involves the NSTAC study, and two involve equipment protection standards that 
are still under development. None of the examples has yielded as yet a tangible, 
measurable change in the vulnerability of working equipment in the real world. 
Under such conditions, regulatory proceedings would not be interrupting action; 
they would be serving the cause of effective action by alerting key parties that 
vague promises are not enough. 

4. On page 2 of its filing, DOD makes the following statement: "Moreover, 
because the Department of Defense relies upon commercial telecommunica¬ 
tions suppliers (i.e., civilian communication systems) for over 95% of its 
telecommunications services within the United States, significant effort has 
been made in the EMP area." 

DOD makes this point in an attempt to rebut our concern that efforts to protect 
military communications equipment have tended to overlook the need to protect 
civilian communications equipment, li we understand DOD correctly, it is saying 
that the two are largely inseparable—that DOD has an incentive to protect 
civilian communications systems, as well as purely military systems, because 
purely military systems carry only a tiny fraction of the military's actual communi¬ 
cations traffic. 

This point cuts both ways, however. If the military relies on civilian communi¬ 
cations systems for 95% of its traffic, then the nation’s m/7/fary operations—not 
“just" its economic activities—would be placed in grave jeopardy if an EMP 
Strike occurred under current conditions. 

In this regard, it is interesting to see that the DOD filing is made on behalf of the 
Secretary of Defense "in his capacity as Executive Agent for the National 
Communications System." This same National Communications System has 
issued a detailed report on EMP. The report, entitled "Electromagnetic Pulse/ 
Transient Threat Testing of Protection Devices for Amateur/Military Affiliate 
Radio System Equipment" (NCS TIB 85-10), is fortunately available to the 
public. It mentions, among many other conclusions, that older civilian telephone 
equipment is relatively resistant to EMP—but is generally being replaced by 
solid state equipment that is highly vulnerable to EMP. A condensed version of 
part of this report was published in the August 1986 edition of QST magazine, 
and was formally submitted to this Commisaon as Exhibit il of the GTE Com¬ 
ments. On page 20 of the magazine, the article states that "The commercial 
telephone system consists, in large part, of unshielded telephone switches and 
cable systems... In recent years, the telephone companies have started using 
solid-state switching systems that could be highly sensitive to EMP." 

In short, it appears that the military has in large part tied itself to the civilian 
communications system. In the words of an agency for which the Secretary of 
Defense is “Executive Agent," this civilian communications system "could be 
highly sensitive to EMP." 

By clear implrcation, our nation’s military must be in the same boat. 

On balance, then, the information supplied by DOD strengthens the case for 
actions on civilian communications systems. Because military communications 
and civilian communications are so intermingled, it now appears that an EMP 
strike might devastate more than "just" the nation's economy. 

This point should not be lost on a Commission whose statutory charter 
explicitly mentions protection of the national defense as one of the Commis¬ 
sion’s duties. 

Conclusion 

For the reasons set forth in this filing and in our previous filings, we urge the 
Commission to grant our Petition for Reconsideration and to proceed expedi¬ 
tiously with a Notice of inquiry on the crucial subject of Electromagnetic Pulse, 

Donald J. Schellhardt 
NIckolaus E. Leggett 
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Tech Talk from ICOM 


ICOM 


Performance, Reliability, and Customer Support 

The Winning Team 


W hile attractive front 
panels and impressive 
magazine advertise¬ 
ments may initially glamorize any 
amateur radio item, they can also 
reflect the classic proverb of beau¬ 
ty being only skin deep. The fa¬ 
vorable returns from any unit and 
the success of its manufacturer, 
however, are directly influenced 
by after-purchase reliability 
and factory-backed service. 
Knowledge of such performance 
records and readily available cus¬ 
tomer support encourage the 
peace of mind to use and enjoy a 
new unit to its maximum poten¬ 
tial. 

ICOM considers the aspect of 
service from two interrelated 
standpoints; daily in-field use and 
possible "down the line" repairs 
if, and when, needed. This con¬ 
cept is pursued by first building 
professional communications 
qualify and reliability into 
every unit, confidently backing it 
with a full warranty, then sub¬ 
stantiating that dependability 
with uncompromised factory 
authorized service and custom¬ 
er support. All ICOM HF trans¬ 
ceivers and shortwave receivers 
reflect that philosophy with their 
full one-year warranties.. .and 
service centers that are not bot¬ 
tlenecked with backlogs (stout 
performers simply give less trou¬ 
ble). ICOM isn't playing down 
customer support, but building a 
positive long-term reputation on 
iti 

Today's era of advanced tech¬ 
nology and seemingly endless 
consumers tends to replace old- 


time "concerned treatment" with 
attitudes of "being one of a vast 
number in line." Returning a unit 
for adjustment or repair and later 
attempting to check its status 
sometimes proves to be a frustrat¬ 
ing experience. While no one is 
infallible, ICOM honestly strives 
to avoid an attitude of "too many 
customers to provide congenial 
service." ICOM's customer serv¬ 
ice hotline at (206) 454-7619, for 
example, will put >ou directly in 
touch with the main service de¬ 
partment. The only prerequisite is 
mutual understanding in shar¬ 
ing this resource so everyone can 
have queries answered and ra¬ 
dios repaired. If a problem can't 
be alleviated via telephone, 
ICOM strives for a service center 
"turnaround time" of three to five 
days. 

Continuing that customer 
support, ICOM is the only ama¬ 
teur radio company with four 
factory-owned service centers 
In North America. The centers 
are located in Atlanta, Georgia; 
Dallas, Texas; Bellevue, Washing¬ 
ton; and Vancouver, British Co¬ 
lumbia. Most ICOM service cen¬ 
ters are also situated near major 
airports to further minimize trans¬ 
portation problems. 

The amateur radio industry 
Is ICOM's major Interest; it's not 
a sideline or spin-off of other pur¬ 
suits. ICOM doesn't manufacture 
stereos, VCRs, or televisions. 
ICOM is communications indus¬ 
try oriented with secondary in¬ 
volvement in top quality marine, 
land mobile, and avionics equip¬ 
ment. 


The stouthearted reliability of 
ICOM equipment is continuously 
praised in testimonial letters from 
proud owners. A few samples 
from those "believe it or not" files 
include stories of transceivers lit¬ 
erally drowned in salt water two 
or three hours, >«t continuing to 
operate flawlessly...of no failures 
to date in the IC-735 and IC-75I 
power amplifiers...of handheld 
transceivers dropped from tow¬ 
ers, and one was even run over by 
a truck)I), yet continued to oper¬ 
ate after outer case repairs (fortu¬ 
nately, ICOM handhelds include 
a separate metal frame to protect 
PC boards and a high impact plas¬ 
tic "outer case"). 

The next time you switch on a 
deluxe HF transceiver, compact 
VHF mobile rig or handheld FM 
unit, pause a couple of seconds 
and think about its less apparent 
aspect of customer support and 
service. Who would you call if a 
problem arose, what would be 
their attitude, and approximately 
how long might you anticipate 
being off the air? Ifyou'reaproud 
ICOM owner, those answers are 
reassuring rather than aggravat¬ 
ing. 

Again, ICOM's dedication to 
top performance, exceptional reli¬ 
ability and unsurpassed customer 
support may not be visible on a 
front panel or in a colorful ad, but 
they're included In every ICOM 
Item. ICOM equipment is simple 
to use and the best in quality. It's 
"Simply the Best" and an increas¬ 
ing number of amateurs are prov¬ 
ing that statement in their setups 
every day. Isn't it time you, too, 
joined the ICOM winning team? 


ICOM America, Inc., 2380-116th Ave. NE, Bellevue, WA, 98004 Customer Service Hotline (206) 454-7619 
3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349 
ICOM CANADA. A Diwsion of ICOM America. Inc.. 3071 - #5 Road, Unit 9, RidirrKind, B.C V6X 2T4 Canada 
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ARTER BUY 


MILITARY TECHNICAL MANUALS 

for old and obsolete equipment. 60- 
page catalog, $3. Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA 90815. BNB045 

MARINE RADIO: Marconi Canada CH- 
125 synthesized AM/SSB transceiver, 
22 channels on 4, 8, and 12 MHz, 125 
Watts. 12 V dc- Never used, list $1.995, 
asking $1,495. Stu Norwood, 70 Rte. 
202 North, Peterborough NH 03458. 
BNB047 

QSLs to order. Variety of styles, colors, 
card stock. W4BPD OSLs, PO Drawer 
DX, Cordova SC 29039. BNB260 

THEDX^EHS MAGAZINE, Up-to-date, 
informative, interesting. Compiled and 
edited by Gus Browning W48PD. 
DXCC Honor Roll Certificate 2-4. 
Send for free sample and subscription 
information today. PO Drawer DX, 
Cordova SC 29039. BNB261 

IMRA—international Mission Radio 
Association. Forty countries, 800 
members. Assists missionaries with 
equipment loaned, weekday net. 
14.280 MHz, 2-3 p.m. Eastern. Broth¬ 
er Bernard Frey, 1 Pryer Manor Road, 
Larchmont NY 10538. BNB326 

RADIO TRANSCRIPTION DISCS 
WANTED. Any size, speed. W7FtZ— 
WG. Box 724, Redmond WA 98073- 
0724. BNB347 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 
Box 250, Benton AR 72015; (501)-776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 

out 24th year. Buy. swap, sell ham- 
radio gear. Published twice a month. 

quickly drculate—no long wail for 
results. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 


QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester OSLs, Dept. A. 310 Com¬ 
mercial. Emporia KS 66801. BNB434 

YAESU OWNERS—Hundreds of mod¬ 
ifications and improvements for your 
rig. Select the best from 14 years of 
genuine top-rated Fox-Tango Newslet¬ 
ters by using our new 32-page Cumula¬ 
tive Index. Only $5 postpaid (cash 
or check) with $4 rebate certificate 
creditable toward newsletter purchas¬ 
es. Includes famous Fox-Tango Filter 
and Accessories Lists. Milt Lowens 
N4ML (Editor). Box 15944, W. Palm 
Beach FL 33416: (305)-683-9587. 
BNB448 

TOWER CLIMBING SAFETY BELTS 
and accessories. Free specs. Avatar 
Magnets W9JVF, 1147 N. Emerson #7, 
Indianapolis IN 46219-2929. BNB458 

FIND OUT what else you can hear on 
your general-coverage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club. Complete information on 
ma|of North American clubs and sam¬ 
ple newsletter $1. Association of North 
American Radio Clubs. PO Box 462. 
Northheld MN 55057. BNB464 

"HAMLOG” COMPUTER programs. 
17 modules auto-logs, sorts 7-band 
WAS/DXCC. Full-feature editing. 
Apple $14.95, IBM or CP/M $24.95. 
Much more. KA1AWH, PO Box 2015. 
Peabody MA 01960. BNB467 

WANTED: Old Western Electric. RCA. 
Tetefunken, McIntosh, Marantz, Dyna- 
co. Tannoy, Altec—tubes, amplifiers, 
speakers. Maury Corb, 11122 Atwell, 
Houston TX 77096; (713) 728-4343 
BNB479 


LEARN CODE on your IBM PC (or 
compatible), Commodore C-64/128, or 
Macintosh. CODE-PRO takes you from 
no knowledge to proficient copy. 
Specify computer. $10 plus $2 s&h. 
Trio Technology. Dept. 861, PO Box 
402, Palm Bay FL 32906. BNB490 

POST CARD QSL KIT—Converts post 
cards, photos to OSLs! Stamp brings 
circular. K-K Labels, PO Box 412, Troy 
NY 12181-0412. BNB498 

CITIZEN BAND OPERATORS! Join 
the newest club around. Club benefits 
include power and modulation mods, a 
CB trader sheet, official number. CBs 
and accessories at discounted pnces. 
Send $2 for information and postage to 
CB Operators of America, Attn: W. 
Thomas, 11 Collin Avenue. Uniontown 
PA 15401. BNB503 

WANTED: EQUIPMENT AND RELAT¬ 
ED ITEMS. The Radio Club of Junior 
High School 22 NYC. Inc., is a nonprof¬ 
it organization, granted 50t(c) (3) 
status by the IRS, incorporated under 
the taws of the state of New York with 
the goal of using the theme of ham 
radio to further and enhance the edu¬ 
cation of young people. Your property 
donation would be greatly appreciated 
and acknowledged with a receipt for 
your tax deductible donation. Please 
contact WB2JKJ through the Callbook 
or telephone (516)-674-4072.24 hours, 
seven days a week. Thank you! 
BNB506 

APPLE Il4/c/e MORSE CODE 
PROGRAM. Menus. 31 modes, lesson 
plans, graphics, word processor. 
1-100 wpm, etc. Write LARESCO, PO 
Box 2018, 1200 Ring Road, Calumet 
City IL 60409; (312) 891-3279. 
BNB507 

HOME-BREW PROJECTS LIST. 
SASE WB2EUF. PO Box 708, East 
Hampton NY 11937. BNB509 

SATELLITE SYSTEMS DISCOUNT 
CATALOG—$2 (refundable). Orion 
Descrambling Manual—$19.95. 
LSASE—brochure. Microlronics, PO 
Box 2517-BB. Covina CA 91722. 
BNB513 

LEARN MORSE CODE IN 1 HOUR. 
Amazing new easy technique. Money- 
back guarantee. $10. BAHR. Dept. 73, 
2549 Temple, Palmbay FL 32905 
BNB517 

ROTATING TOWER SYSTEMS. 

INC—Offers complete hardware sys¬ 
tems to rotate 45 and 55 tower. Write or 
call for further details and prices. Box 
44. Prosper TX 75078; (214) 347-2560. 
BNB520 

SUPERFAST MORSE CODE 
SUPEREASY. Subliminal cassette. 
Money-back guarantee. $10. Bahr, 
Dept. 73. 2549 Temple, Palmbay FL 
32905. BNB522 

DX AWARDS. Need info on any DX 
awards, especially lesser known ones. 


Check incoming cards for stickers or 
award notices. Directory planned for 
mid-1987. Ted Melinosky K2BV, 525 
Foster Street, South Windsor CT 
06074. BNB526 

TRS-80 4P/KANTRONICS UTU 
RTTY. Split-screen, 10 user keys, file 
transfer. Runs in Mod 4 (80 char.) 
mode. $30 to COMMPRO RTTY. c/o 
KB6iC, 3711 Gayle Avenue. Omaha 
NE 68123. BNB527 

COMMODORE CUSTOM/PROPRI¬ 
ETARY CHIPS or complete repairs for 
Commodore 64 etc. at low prices, 24- 
hour turnaround; 6510—$9.95.6526— 
$9.95. 6581—$12,85. 6567—$14.50. 
82S100PLA—$12, 8701—$7.25, and 
many others. Ask us about quantity 
price. Just released from Australia, 
“The Commodore Diagnostician." A 
laminated chart and cross-reference 
guide for fixing your own computer. C- 
64 Power Supply at $29.95. Call toll 
free (800)-642-7634 (outside NY) or 
(914)-356-313t; Kasara Microsystems, 
Inc.. 33 Murray Hill Drive, Spring Valley 
NY 10977 BNB529 

DE FOREST AUDION UV nickel base, 
$1,500 plus shipping, certified funds. 
John Brolley, 1225 Los Pueblos. Los 
Alamos NM 87544. BNB530 

REAL-TIME HF WEFAX MAPS on a 
dot-matrix printer. Available for Com¬ 
modore. IBM, Apple, Atari, and CoCo. 
See March 86 QST Magazine for cir¬ 
cuit details. Kit $28.15. Assembled 
$39.95. Software—Apple, Atari, and 
Commodore $10. IBM—$15 plus $2.50 
shipping. For info, send large SASE. 
A & A Engineering, 2521 W. La Palma 
#K. Anaheim CA 92801; (714)-952- 
2114. BNB531 

QSLs, QSLs, RUSPRINT QSLs. 
Quantities of 100. 200, 300, or more. 
Full color Old Glory and Liberty. Also 
Parchment. Golden Eagle, and others. 
SASE appreciated. Rte. t, Box 363-73. 
Spring Hill KS 66083. BNB532 

SINCLAIR ON PACKET? COMUNK I 

makes it easy. Free info, A. Eckhardt. 
918 Anna Street, Boalsburg PA 16827, 
BNB533 

COLOR SSTV—For sale. Robot 400C 
slow-scan color transceiver and Robot 
800C multi-mode keyboard. Both mint 
condition, like new Asking $650 for 
both Call after 5 p.m, to (601)-843- 
6405 or write to Don Durel N5ICO, 700 
Farmer Street, Cleveland MS 38732. 
BNB539 

SHOW IT IN STYLE-Full color QSLs 
by Smith Printing, From your prints/ 
slides. Sample packet. SASE. 20420 
Calhaven Drive, Saugus CA 91350; 
(805)-251-7211.BNB540 

YOUR TICKET OR UPGRADE via 

computer. Complete Novice course— 
theory, code, QSOs. more. Comi^ete 
code course—Novice, General, Extra, 
For IBM, Radio Shack, Commodore, 
Also great for examiners. SASE for 


I-1 
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details: JERLS, Incorporated. PO Box 
1193S, Bedford VA 24523. BNB541 

ANTIQUE RADIOS, schematics, 
tubes, and literature. Send SASE to 
VRS(ST), 376 Gilley Road, Manchester 
NH 03103 for large list. BNB542 

WANTED: Yaesu YO-901 band scope 
adapter. Pete Haas, PO Box 702, Kent 
OH 44240. BNB543 

KENWOOD 430S OWNERS: Stop 
Scan automatically resumes the scan 
aft&r the channel clears! No mods! No 
cut tracesi Reviewed in 057 6/85 and 
73 2/85. $29.95 (kit $19.95). Jabco 
Electronics, R1 Box 386, Alexandria IN 
46001. BN B544 

VOICEQATE NOISE REDUCTION. 

Studio technology eliminates back- 
ground QRNI Features gated audio, 
dynamic expansion, 2 notch filters 1 
bandpass, cassette remote control, 
and more! SASE for free pamphlet or 
include $3.50 for our demonstration 
cassette! $99.95. Jabco Electronics, 
R1 Box 386, Alexandria IN 46001. 
BNB545 

ATARI FIELD DAY dup program for 


the 800, 800XL, and 130 XE. Checks 
dupes and bad calls. Deletes calls, lists 
calls, printouts for Epson printers, 
either alphabetically or suffix alphabet¬ 
ically. Covers all bands, all call areas. 
Double-sided disk $10. Vern Smith 
WA10EH, Box 20, E. Thompson Road, 
Thompson CT 06277. BNB546 

QSL CARDS. Choose from 6 beautiful 
new designs or custom printed from 
your art. Write for free samples. San- 
dollar Press, PO Box 30726, Santa 
Barbara CA 93130. BNB547 

SAVE $1.50 SHIPPING on 67->66 
ARRL Repeater Directory. Send $5 
total. All ARRL titles available for book 
price plus $1 shipping. Marshall Hill 
Enterprises, Inc., Marshall Hill, Brad¬ 
ford NH 03221, BNB548 

COMMUNICATIONS SOFTWARE. 

Predict range in miles based on xmtr, 
rcvr, and antenna parameters. $15 
disk contains HF/VHF/UHF/L-BAND 
propagation programs plus Smith 
Chart Impedance matching. Specify 
Commodore 64 or MS-DOS BASICA. 
Lynn Gerig WA9GFR, 6417 Morgan 
Road. Monroeville IN 46773. BNB549 


NEED FIVE-DAY CRASH COURSE to 
pass I3*wpm code test. Test must be 
given and passed at end of course. 
Name fee. Prefer east of Mississippi, 
but will go anywhere. Respond to Bob 
Herron, 3312 Jude Cr., Murrysville PA 
15668. BNB550 

FOR SALE: Brand new Ten-Tec 2510 
satellite station. $400. Jim NiEJF, PO 
Box 1101, Hillsboro NH 03244: (603)- 
478-3262. BNB551 

WANTED: Azden PCS-3000 2-meter 
FM transceiver, any condition. Adlai 
Breger, 8006 Dove Flight, San Antonio 
TX 78250; (512)-523-5438. BNB552 

WANTED; Service manual for Yaesu 
FTX-650. Will pay for copying and 
postage, Jim Lisle WA4WQK, 3227 
Park Avenue, Columbus GA 31904. 
BNB553 

THE COMMUNICATION POST: Buy, 
sell, trade—ham, shortwave, and other 
electronic gear. Technical articles, 
projects. Send large SASE for sample 
copy. 24 issues, $9.95 per year. Box 
1771 Grand Forks ND 58206-1771. 
BNB554 


VHS VIDEO CASSETTES. $29,95 
total price for a box of 10 delivered 
anywhere in continental U,S. Call for 
24-hour order info. KB6MT (714)-990- 
9622. BNB555 

“COMMODORE C-128” specific ham 
programs. SATRAK128 tracks up to 8 
satellites simultaneously in real-time. 
C128RTTY RTTY program for user 
port RTTY (example, MFJ-1228) 
devices. Send SASE for additional in¬ 
formation on above to; Reid Bristor 
WA4UPD, 14303 177th Avenue SE, 
Renton WA 98056. Phone (206)-235- 
0676. BNB556 

FACTORY FRESH NICds. Save this 
ad. AA/$1.45 each, AAA/$1.45 each, 
2N 270AA (replaces 2N 250AA used In 
ICOM 2AT/4AT BP3 packs) $1.85 
each, BP3 pack of 7 wired for your case 
$14.95 each, 2N 450A (used in ICOM 
BP2/BP5, Tempo S4. Yaesu FT-207R/ 
208R) $2.40 each. Add $2 S&H/order. 
Cunard Associates, R.D. 6, Box 104, 
Bedford PA 15522. BNB557 

HAM RADIO REPAIR, all makes, all 
models. Robert Hall Electronics, PO 
Box 8363, San Francisco CA 94128: 
(408)-729-8200. BNB558 


^PECIAL EVENTS 


HOLIDAY-IN-DIXIE 
QSO PARTY 
APR 4 


The Holiday-in-Dixie OSO Party will 
operate on April 4 from 1800-2300 
UTC during the Hollday-in-Dixle Cele¬ 
bration, an annual 10-day event com¬ 
memorating the Louisiana Purchase, 
which is held in Shreveport and Bos¬ 
sier City, Louisiana. Exchange: Name, 
OTH, and RS(T). Frequencies; SSB— 
7.235 and 14.245; CW—7.115 and 
21.115 (listen for CO HID). For an 8-1/2 
X 11 certificate, send an SASE and 
QSL to Holiday-in-Dixie QSO Party, c/o 
WA5ARJ. PO Box 4842, Shreveport 
LA 71134. 

ROCHESTER MN 
APR 4 

The Rochester ARC will sponsor the 
10th annual Rochester Area Hamfest 
on April 4. beginning at 8:30 a.m., at 
John Adams Junior High School, 1525 
NW 31st Street, Rochester, Minneso¬ 
ta. Talk-in on 146.22/.82. For further 
information, write to RARC. c/o 
WBOYEE. 2253 Nordic Center NW, 
Rochester MN 55901. 

COLUMBUS IN 
APR 4 

The Columbus ARC will hold its 
Swapfest '87 on April 4, from 8 a.m. to 
5 p.m., at the 4-H Fairgrounds, in 
Columbus, Indiana. Admission is $3. 
8-foot table, $4; 6-foot table, $3. Talk-in 
on 146.790 and 444.950. FCC testing 


held at Knights Inn Motel, Send Form 
610 and copy of license ten days in 
advance to Til Kinser KI9R, 6651 N. 
Road 110 W,, Columbus IN 47203; 
(812)-372-5006. For tables or Informa¬ 
tion, contact Dave Mann KA9UUP, 458 
N. Country Club Road, Columbus IN 
47201; (8l2)-342-6302. 

ARCADE TRADE FAIR 
APR 4~5 

The Pioneer Radio Operators Soci¬ 
ety (PROS) will operate KC2JY on April 
4~5. from 1400-2200 UTC, for the 4th 
annual Arcade Trade Fair. Operation 
will be on SSB with suggested frequen¬ 
cies 3.890, 7.240, and 14.250. For a 
QSL, send a QSL and an SASE to 
PROS—KC2JY, Box 296, Arcade NY 
14009. 

WILLINGBORO NJ 
APR 5 

The Willingboro Repeater Group will 
hold its annual hamfest on April 5, 
from 8 a.m, to2 p.m., at Holiday Lakes. 
Rte. 130 and Creek Road, Willingboro. 
New Jersey. Admission is $3 at the 
door or $2.50 in advance, XYLs and 
children under 16 free. Table space; 
$5 per 8-foot table. Tailgaters must 
purchase an admission ticket, out¬ 
door selling only. Talk-in on 146.925 
or 146.52. For further information, 
write to Willingboro Area Repeater 
Group, PO Box 472, Willingboro NJ 
06046, or call Jack K2KLM at (609>- 
877-5249 after 6 p.m. 


GROSSE POINTE WOODS Mt 
APRS 

The South Eastern Michigan ARA 
will hold its 29th annual Hamfest 
Swap and Shop on April 5, from 8 a.m. 
until 3 p.m., at the Grosse Pointe North 
High School, 707 Vernier Road. 
Grosse Pointe Woods, Michigan. Ad¬ 
vance tickets $1, $3 at the door. Ad¬ 
vance tables $8, $10 at the door. Talk- 
in on 147,70/.10 and 146.52, For more 
information, write to SEMARA Ham¬ 
fest, PO Box 646, St. Clair Shores Ml 
48080, or phone Fred Lewis NK8M at 
(313)-881-0187. 

FRAMINGHAM MA 
APRS 

The Framingham ARA will hold its 
annual spring flea market and exams 
on April 5. beginning at 10 a,m., at the 
Framingham Civic League Bldg., 214 
Concord Street (Rte. 126), in down¬ 
town Framingham, Massachusetts. 
Admission is $2 and tables are $l 0 (in¬ 
cludes one free admission). Pre-regis¬ 
tration is required for tables and ex¬ 
ams. Talk-in on .75/. 15. To reserve 
tables, contact Jon Weiner K1VVC. 52 
Overlook Drive, Framingham MA 
01701; (617)-877-7166. To register for 
license exams, send completed Form 
610, copy of ham license, and check 
for $4.25 payable to ARRL/VEC to 
FARA, PO Box 3005, Framingham MA 
01701. Walk-in exams given on a 
space-available basis. 

MADISON Wl 
APRS 

The Madison Area Repeater Associ¬ 
ation, Inc., will hold its 15th annual 
Madison Swapfest on April 5, begin¬ 
ning at 6 a.m., at the Dane County Ex¬ 
position Center Forum Building in 


Madison, Wisconsin. Admission is 
$2.50 in advance and $3 at the door. 
Children 12 and under are admitted 
free. Tables are $5 each in advance 
and $6 at the door, plus admission. 
Reserve by March 31 Talk-in on 
146.16/.76- For admission tickets, 
table reservations, or information on 
commercial exhibit space, contact 
MARA, PO Box 3403. Madison Wl 
53704; (608)-274-5153. 

CHARLESTON WV 
APRS 

The Charleston WV Area Hamfest & 
Computer Show will be held on April 5, 
from 8 a.m. to 5 p.m., at the Civic Cen¬ 
ter in Charleston, West Virginia (follow 
1-64,1-77, and 1-79 to exits marked ‘To 
Civic Center"). Admission is $4. Talk- 
in on 6.26/6.66. For more information, 
contact Ollie Rinehart KA8TIK. 1256 
Ridge Drive, South Charleston WV 
25303; (304)-768-9534 (days) or (304)- 
768-9534 (nights). 

LANCASTER PA 
APRS 

The 14th Lancaster Hamfest, spon¬ 
sored by Sercom, Inc., will be held on 
April 5, from 8 a.m. to 2 p.m. at the 
Overlook Roller Rink (on Rte. 501 just 
one mile north of the Rte. 30/501 inter¬ 
section, two miles north of Lancaster, 
Pennsylvania). $4 admission, XYLs 
free. $5 per space for tailgating. Tables 
$10, perimeter or with electricity $12. 
Talk-in on 146.01/-61 or 147,015/.615. 
SASE to Hamfest Committee, PO Box 
6082, Lancaster PA 17603 for info. 

CLARKSVILLE TN 
APRS 

The Clarksville Amateur Transmit¬ 
ting Society will sponsor its annual 
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Swapfest at the National Guard Ar> 
moryon Hwy. 41 A (Ft. Campbell Blvd.) 
in Clarksville, Tennessee, on April 5. 
The armory is off 1-24, three miles 
south of Gate 1 to Fort Campbell. Ad¬ 
mission IS free. Tables are $5 each. 
Talk-in on 146.52, 146.805/.205. or 
packet 145.03. To reserve tables or to 
get more information, call Larry 
WD4Dajat (615)-232-6141. 

OMAHA NE 
APRS 

The Ak-Sar-Ben ARC will present its 
annual auction on April 5 at The Radial 
Social Hall. 1516 N.W. Radial High¬ 
way, Omaha. Nebraska. Check-in 
starts at 8 a.m.. auction at 9:15. No 
admission fee. Talk-in on 146.34/.94. 
For rules or more info, write Ak-Sar- 
Ben ARC, PO Box 291, Omaha NE 
68101. Attn: Auction Chairman. 


APPALACHIAN TRAIL 
APR 10-12 

The Lanieriand ARC will operate 
W4tKW from 1400 UTC on April 10 un¬ 
til 0200 UTC on April 11, and also from 
1400 UTC on April 11 until 0200 UTC 
on April 12 at Amicalola Falls State 
Park to honor the 50th anniversary of 
the completing of the Appalacian Trail, 
a 2,000-mile hiking trail from Springer 
Mt. in Georgia to Mt. Katahdin in 
Maine. The suggested operating fre¬ 
quencies ±QRM are 14.270, 7.270, 
and 3.870 on the General phone 
bands, and 7.140 and 3.740 on the 
Novice bands. Listen for CO ATC on ail 
bands. For a commemorative certifi¬ 
cate, send OSL and a 9 x 12 SASE to 
Lanieriand ARC, PO Box 2182, 
Gainesville GA 30503. 

ST. CHARLES MO 
APR 11 


CW frequencies will be 3.590, 7.050, 
14.050,21.090, and 28.150. Phone fre¬ 
quencies will be 3.890, 7.240, 21.360, 
and 28.600 (all frequencies within 10 
kHz). Two-meter operation is planned 
as well as Novice bands. For a certifi¬ 
cate and additional information, send a 
business-sized SASE (U.S.) or one IRC 
(foreign) to Olympia Radio Amateur 
Club, PO Box 928, Philadelphia PA 
19105. 

PA MAPLE FESTIVAL 40TH 
APR 11-12 

The Somerset County, Pennsylva¬ 
nia, ARC will operate KA3IUS on the 
lower 25 kHz of the General section of 
75 and 40 meters on April 11 and 12 to 
commemorate the 40th anniversary of 
the Pennsylvania Maple Festival. On 
April 11 from 1700-2200 UTC on 40 
meters, then from 2200 to ? on 75 me¬ 
ters, On April 12, from 1700-2200 UTC 
on 40 meters. Please send an SASE for 
a certificate to KA3IUS, R.D. #1, Box 
394-B, Meyersdale PA 15552. 

BRAINTREE MA 
APR 12 

The South Shore ARC will hold its 
annual indoor flea market on April 12, 
from 11 a.m. to 4 p,m., at the Viking 
Club, 410 Quincy Avenue, Braintree, 
Massachusetts. Admission is $l 8- 
foot tables available for $10 each (trv 
cludes one free admission per table) in 
advance. Send payment (made out to 
South Shore Amateur Radio Club) to 
Ed Doherty W1 MPT, 236 Wildwood Av¬ 
enue, Braintree MA 02184 before April 
9. Tables will cost $12 on the day of the 
sale. If you have questions, call Ed at 
(617)-843-4431 during the evenings, 

AUSTIN TX 
APR 18 

The Austin ARC will sponsor its 
Spring Swapfest on April 18, beginning 
at 7 a.m., at the Manchaca fire station 


on FM1626, south of Austin, Texas. 
Free admission. Tables, $2. Talk-in on 
146,18/.78. For info, contact Dave 
Harper WD5N, 109 West 38 Street. 
Austin TX 78705; (512)-454-9205 
(evenings). 

ARBOR DAY 
APR 20-26 

Special-event stations will be operat¬ 
ing from 2400 UTC April 20 to 0600 
UTC April 26 from Nebraska City, Ne¬ 
braska, the home of Mr. J. Sterling 
Morton, the founder of Arbor Day. Sta¬ 
tions will be operating in the General 
portion of the phone and CW bands on 
80 through 10 meters. SWLs can par¬ 
ticipate also. Please send a business- 
size SASE and your OSL to Nebraska 
City ARC, PO Box 278, Nebraska City 
NE 68410. 

DAYTON OH 
APR 24-26 

The Dayton ARA will sponsor the 
Dayton Hamvention on April 24-26- 
Tickets for all three days will be sold in 
advance only; no spaces sold at the 
gate. For further information, contact 
DARA, Box 44. Dayton OH 45401; call 
(513H33-7720 for general informa¬ 
tion, (5l3)-223-0923 for flea market in¬ 
formation, and (5l3)-223-26l2 for lodg¬ 
ing Information (no reservations by 
phone). See display ad on page 11 for 
further details. 

FITCHBURG MA 
APR 25 

The Montachusset ARA will hold a 
flea market at the Knights of Columbus 
Hall on Electric Avenue in Fitchburg, 
Massachusetts, on April 25 from 9:30 
a.m. to 3 p.m. Admission is $1. tables 
are $8. Talk-in on 144.85/145.45 and 
,52. For reservations, send check 
payable to MARA, c/o James Beaure¬ 
gard, 7 Mountain Avenue, Fitchburg 
MA01420. 


MOORELAND OK 
APR 5 

The Great Plains ARC 6th annual 
Northwest Oklahoma Eyeball and 
Swapmeet will be held in Mooreland on 
April 5, starting at 9 a.m. $2 admission 
at the door, Dealer and swap tables 
available at no charge. Talk-in on 
147.72/. 12, 146.13/73, and 146.52. 
VE tests given on April 4. Directions: 
North on Main or Bm Street, across the 
tracks and west. For further informa¬ 
tion, call C405)-994-5600 or write to 
Gerald Bowman WG5Z, Box 356, 
Mooreland OK 73852. 


The St. Charles ARC will operate 
WB0HSI from 1400-2200 UTC on April 
11 to celebrate its fifteenth anniversary 
near its original meeting place. This 
special-event station will transmit on 
7.250, 14.325, 21.350, 28.510, and 
146.67 as propagation and ORM per¬ 
mit. For a certificate, send a large 
SASE to the St. Charles ARC, PO Box 
1429, St. Charles MO 63302-1429. 

SUBMARINE SERVICE 
ANNIVERSARY 
APR 11-12 

The Olympia RAC will celebrate the 
anniversary of the United 
Stales Submarine Ser¬ 
vice by operating station 
WA3BAT from the U S.S, 
Becuna, a World War 11 
submarine and the 
U.S.S. Olympia, flagship 
of Admiral Dewey in 
1898. Transmissions can 
be heard beginning al 
1300 UTC on April 11 un¬ 
til 2000 UTC on April 12. 
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LIKE TO OPERATE BYIPK BEUING CHINA? 
HAMS TRAVELUNG WITH US DO! 

Escorted and hosted by Radio Peking. 
Most comprehensiue 22 day four 

For brochure Mod S.A.S.E. & phone number 
Paul Halm, 1619 N. Hoymr St. 
Coloradfo Springs, CO 80907 
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ENJOY H.F. OPERATION TO ITS FIMEST 
WITH A SPIKR"' 4-BAND ANTEWIA 

Be prepared for expected irK::reases In sunspot 
activity by using the Spider'"^ 4-Band Mobile 
Antenna. Our patented design will enable you to 
monitor up to four H.F Bands without having to 
8t<^, change riMonitQrs or retune. Just band 
switch your rig for eriyp^hle mobile operation 
on 10-15-20-40-or TS^eters. We also have a 
Spider4-Band Maritime Antenna. Write or call 
for our free, detailed brochure and price list. 

Ask The Ham Who Has Tuned OneT'" 


MULTI-BAND ANTENNAS 

7131 OWENSMOUTH AVE., SUITE aSSC 
CANOCA PARK, CA 91303 
<818) 341-5480 FRED K6AQI 



FOR MORE INFORMATION 

Amateur Radio Baiuns- 
Traps-Remote Coaxial Switches 

Or Write To: 

UNADILLA DIV. of ANTENNA'S ETC. 

P.O.Box 215 BV ANOOVER, MA. OISIO 
617-475-7831 
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AMSATS 


Andy MacAHister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

STATUS REPORTS 

Another exciting month of ex¬ 
cellent satellite activity has 
passed, and our “repeaters in the 
sky” are constantly changing due 
to eclipsing and other factors. 
This month, I will begin with com¬ 
plete status reports on all of the 
hamsats, and then I’ll round 
things out with some hints on 
antennas for successful OSCAR 
operation. 

I will not get into product re¬ 
views on the various antennas, 
but will describe their charac¬ 
teristics briefly, I will bypass many 
of the equations and physics in¬ 
volved and will simply look at 
systems that get results. For those 
of you who are just now joining 
this on-going hamsat conver¬ 
sation, beg, borrow, or steal the 
last three issues of 73 and get 
caught up! 

Radio Satellites 

The Soviet Radio satellites, 
RS5 and RS7, have once again 
entered eclipse season. This is 


when portions of certain orbits 
pass through the shadow of the 
Earth, meaning drastically re¬ 
duced operating time for us. 
RS5, who'se batteries are virtu¬ 
ally gone, will yield almost zero 
activity. Although sources in Eu¬ 
rope have reported that both 
satellites will be off till mid-March 
(about the time you read this), I 
have found RS7 to be active for 
at least half the passes I have 
monitored. 

RS5 will not be heard very of¬ 
ten, if at all, while in eclipse. Due 
to the battery problems, solar 
power is its only source of energy. 
When the satellite is overloaded 
with too many high-powered up¬ 
link signals, it will turn off. A com¬ 
mand station must send the cod¬ 
ed signals up to the satellite to 
turn it back on again. This doesn’t 
happen over the western hemi¬ 
sphere. All I can suggest is that 
you monitor the CW beacon on 
29.451 MHz when RS5 is expect¬ 
ed and use QRP—less than 100 
Watts effective radiated power 
(erp)—when attempting to access 
the transponder. 

The same power rules apply 
to the two-meter uplink of RS7. 


Although its batteries are in 
somewhat better condition, heavy 
overload has occasionally turned 
off this satellite. The downlink 
signals from RS7 have not been 
very strong lately, but the DX 
has been available to those 
stations with the better antennas 
for the ten-meter downlink sig¬ 
nals. Watch for the beacon on 
29.501 MHz. 

As of this writing, RS9 and 
RSI 0 are still earthbound. The ex¬ 
treme cold in the Soviet Union at 
the Plesetsk launch site has de¬ 
layed activities there. I hope to be 
reporting on new hamsats in orbit 
next month. 

In the meantime, I have includ¬ 
ed a frequency-planning chart for 
the new RS birds by WA5RON 
(see Fig. 1). Note that the RS10 
ROBOT uplink frequency is in the 
15-meter Novice band. This cer¬ 
tainly has possibilities. Refer to 
last month’s column for more de¬ 
tails on RS9 and RSI 0. 

UoSATs 

The UoSAT series of scientific 
hamsats continues in good 
health. Several of you have report¬ 
ed success hearing the two-meter 
beacon signals on 145.825 MHz 
with HTs and simple rubber-ducky 
antennas. Several attitude 
changes have been under way on 
UoSAT-OSCAR 11 to invert the 
spacecraft. Typically, UO-11 is 


oriented in a stable gravity-gradi¬ 
ent-locked position with the cam¬ 
era end always facing the Earth. If 
you cannot find the satellite’s bea¬ 
con on, it is due to the many exper¬ 
iments that the folks at the Univer¬ 
sity of Surrey implement from time 
to time. 

AMSAT-OSCAR 10 

AMSAT-OSCAR 10 has provid¬ 
ed some surprisingly good activity 
lately. Stations from Kuwait to 
Borneo have been heard and 
worked by stateside hams. Unfor¬ 
tunately, we will have little or no 
use of the satellite until May. 
Since the ground control stations 
cannot change the satellite’s ori¬ 
entation in space, its behavior due 
to things like precession and 
nodal regression can be predicted 
as is shown in Table 1. 

These calculations were provid¬ 
ed by Ross WB6GFJ, using a 
computer program developed by 
Jim G3RUH. The most important 
items in this chart are sun angle 
and percent illumination. Sun an¬ 
gle refers to the orientation of the 
satellite with respect to the sun’s 
radiation. Zero sun angle occurs 
when the sun’s rays are perpen¬ 
dicular to the plane of the solar 
arrays on the spacecraft, giving 
100 percent illumination. When 
the angle hits 90 degrees, we 
have virtually no illumination of 
the solar cells. 

The other numbers on the 
chart, the Bahn coordinates, tell 
us when the satellite’s antennas 
are pointed at the Earth. When the 
longitude is 180 degrees and the 
latitude is zero, AO-10 is aimed 
at the middle of the Earth when 
at its highest point or apogee. 
During the year, the latitude will 
move only slightly, but the lon¬ 
gitude shows a continuous trend 
to smaller values. For us, this 
means that signals will be best 
early in each orbit. Later in each 
pass, the antennas will be aimed 
away from the Earth and commu¬ 
nications will be very difficult or 
impossible. 

I am assuming that the satellite 
will survive the period in late 
March and early April when the 
sun angle will be so bad that all 
active systems on the satellite 
most likely will power down and 
the batteries will be discharged. 
AO-10 has done well in this type of 
situation before, but there are no 
guarantees that things will be 
easy again. If you find the satel¬ 
lite active, keep your erp down to 
100 Watts or less on the 70-cm 
uplink, avoid operation around 
perigee (possible eclipse peri- 





ods), and listen to the AMSAT nets 
for the latest news on operating 
conditions. 

Fuji-OSCAR 12 

Fuji-OSCAR 12 continues to 
provide us with excellent SS8 and 
CW QSOs. The satellite does not 
have enough power available for 
continuous mode JD operation, 
but we are hoping that some digi> 
tal operation can be scheduled on 
a regular basis soon. 

In the meantime, we have had 
five days of mode JA with two days 
of recharge (no operation) per 
week. It is not easy to adjust ro- 
tators every two minutes and 
keep up with the rapidly chang¬ 
ing frequencies due to Doppler 
shift, so many of those now on 
FO-12 have added or are thinking 
about adding some sort of com¬ 
puter interface to their rotor sys¬ 
tems. Accessories like this are 
helpful, but are not necessary for 
enjoyable FO-12 contacts. Ad¬ 
dress your basic system needs 
first before worrying about the 
bells and whistles. 

ANTENNAS 

To build or to buy—the choice is 
yours. Today, we have several 
manufacturers involved in satel¬ 
lite antenna design and produc¬ 
tion. Dishes are not common for 90 degrees out of phase with the suggest a two-meter crossed 

amateur-radio satellite operation, other. The sense is selected by yagi with 14 to 22 elements and 

but if someone offers you a forty switching a delay line from one a 70-cm crossed yagi with 16 to 

footer with free installation, let antenna to the other. Some of 30 elements. Larger arrays with 

me know if you don't want it! these antennas also use element stacked antennas may be ap- 

The most common antenna sys- staggering to achieve the circular propriate after you gain some ex¬ 
tern for the serious satellite chaser pattern. perience. 

includes a pair of crossed yagis. When purchasing a satellite For the antenna builder, there 
one for two meters and another antenna, you must consider sev- are many antenna types from 

for 70 centimeters. A ten-meter eral things. These include per- which to choose. Several cross¬ 
dipole, vertical, or three-element formance, price, and reliability, yagi designs have been described 

yagi will provide mode A downlink In most circumstances, you would in publications like the ARRL 

capability. consider more gain to be a de- Handbook and the VHF-UHF 

Some manufacturers and dis- elding factor, but for satellite Manua/from the Radio Society of 

tributors include KLM, Cushcraft, chasing, more is not always bet- Great Britain. 

Telex/Hy-Gain, and Spectrum In- ter. A forty-foot dish has a lot of A favorite home-brew antenna 
ternational. Of their antennas, the gain at 70 centimeters, but it is the helix. It looks like a cork- 

most common ones heard on the would be quite a chore to keep screw with a reflector plate in the 

air are from KLM and Cushcraft. up with a low-orbit satellite like back. Building one for two meters 

This is likely due to their estab- Fuji-OSCAR 12 as it goes from is quite a chore, but for 70 cm it is 

lished positions as makers of a horizon to horizon during a 20- a fine performer and not unwieldy, 

large variety of antennas, includ- minute pass. Due to excellent broadband char¬ 

ing those for OSCAR use. The This also holds true for large acteristics, its dimensions do not 
Telex/Hy-Gain satellite antennas yagi arrays. They might be good require the same precision during 

are relatively new. A review can for moonbounce, but they are construction as a yagi. Its only 

be found in the February, 1987, very difficult to steer accurately shortcoming is that it cannot be 

issueof 73. and quickly for most satellite switched from one sense to the 

Since most amateur satellites work. Although the inclusion of other. It is either wound for right- 

are configured for circular polar- stainless-steel hardware increas- or left-hand polarization, 

ization, so too are most of the an- es the price, it does improve re- Other useful satellite anten- 
tennas manufactured for the earth liability. nas not typically found in cata- 

station. The “sense" of circular Polarization-switching relays logs include VHF and UHF quads 
polarization is right- or left-hand- also add to the antenna cost, but and turnstiles. For two meters, 

ed. This circular polarization can provide more versatility for op- the quad is not large and won't 

be created using the crossed-yagi eration through satellites with dif- exhibit quite the signal-fading 

design by feeding one of the yagis ferent circular sense. I would symptoms experienced by linear 
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SUN 

PERCENT 

BAHN COORDINATES 

DATE 

ANGLE 

ILLUMINATION 

LONGITUDE 

LATITUDE 

Mar 

5 

65.1 

42.1 

148.4 

11.5 

Mar 

12 

72.0 

30.9 

147.5 

11,1 

Mar 

19 

78.8 

19,4 

146.7 

10.6 

Mar 

26 

85.1 

8.5 

145.8 

10.1 

Apr 

2 

85.6 

7.7 

145.0 

9.7 

Apr 

9 

79.5 

18.2 

144.1 

9.2 

Apr 

16 

72.8 

29.6 

143.3 

8.7 

Apr 

23 

66.1 

40.5 

142.4 

8.3 

Apr 

30 

59.3 

51.0 

141,5 

7.8 

May 

7 

52.6 

60.7 

140.7 

7.3 

May 

14 

45.8 

69.7 

139.8 

6.8 

May 

21 

39.1 

77.6 

138.9 

6.4 

May 

28 

32.4 

84.4 

138.1 

5.9 

Jun 

4 

25.7 

90.1 

137.2 

5.4 

Jun 

11 

19.0 

94.6 

136.3 

4.9 

Jun 

18 

12.3 

97.7 

135.4 

4.4 

Jun 

25 

5,7 

99-9 

134.6 

3.9 

Jui 

2 

-1.0 

100.0 

133.7 

3.5 

Jul 

9 

-7.7 

99.1 

132.8 

3.0 

Jul 

16 

-14.3 

96.9 

131.9 

2.5 

Jui 

23 

-21.0 

93.4 

131.0 

2.0 

Jul 

30 

-27.7 

88.5 

130.2 

1.5 

Aug 

6 

-34.4 

82.5 

129.3 

1,0 

Aug 

13 

-41.1 

75.4 

128.4 

0.5 

Aug 

20 

-47.8 

67.2 

127,5 

0 

Aug 

27 

-54.5 

58.1 

126.6 

-0.5 

Sep 

3 

-61.2 

48.2 

125.7 

-1 .0 

Sep 

10 

-68.0 

37.5 

124.9 

-1.4 

Sep 

17 

-74.7 

26.4 

124.0 

-1.9 

Sep 

24 

-81.3 

15.1 

123.1 

-2.4 

Oct 

1 

-86.6 

5.9 

122.2 

-2.9 

Oct 

8 

-83-6 

11.1 

121.3 

-3.4 

Oct 

15 

-77.1 

22.3 

120.5 

-3.9 

Oct 

22 

-70.3 

33.7 

119.6 

-4.4 

Oct 

29 

-63.4 

44.8 

118.7 

-4.8 

Nov 

5 

-56.4 

55.3 

117.8 

-5,3 

Nov 

12 

-49.4 

65.1 

117-0 

-5.8 

Nov 

19 

-42-4 

73,8 

116.1 

-6.3 

Nov 

26 

-35.4 

81.5 

115.2 

-6.8 

Dec 

3 

-28.3 

88.0 

114.4 

-7.2 

Dec 

10 

-21.2 

93,2 

113.5 

-7.7 


Table 1. 1987AMSAT~OSCAR 10 attitude predictions. 


yagis pressed into satellite ser¬ 
vice. The turnstile is simply a 
crossed dipole suspended above 
a reflector to give a nearly om¬ 
nidirectional horizontal pattern. 
More detailed information on 
home-project satellite antennas 
can be found in Martin Davidoff s 
The Satellite Experimenter*$ 
Handbook. 

Some Satellite-Station Setups 

From the sound of it, amateur 
satellite chasing requires sig¬ 
nificant antenna arrays. Fortu¬ 
nately, this is not always the 
case. Although the newcomer to 
space communications may find 
minimal systems unsatisfying, 
the activities of some stations are 
very thought-provoking. Doug 
WB5IRI has been monitoring FO- 
12 using a whip antenna in the 
garage with a Hamtronics pre¬ 
amp and downconverter to a Ken¬ 
wood TS-120S. Jody N5HQM has 
made several FO-12 QSOs using 
a Diamond XL-200 dual-band 
base-station antenna, a single run 
of 9913 coax, a Yaesu AD-2 du- 
plexer, and a Yaesu FT-726R 
transceiver with a two-meter pow¬ 
er amplifier. 

Scott WA5LHM has been able 
to monitor AO-10 using a two- 
meter mobile antenna in the 
shack with a Kenwood TS-711A. 
Courtney N5BF has monitored his 
own signals through FO-12 using 
a quarter-wave “mag-mount" an¬ 
tenna in the attic for transmit on 
two meters and a rubber ducky on 
70 cm for receive. The rigs were 
ICOM with a duck-mounted 
preamp. 

Perhaps the most intriguing ac¬ 
tivities are those of Chris N5JHM, 
who has made mobile-in-motion 
QSOs via AO-10 from his pickup 
truck using a Kenwood TR-751A 
with 5/8-wave whip for receive and 
an ICOM IC-471H with whip an¬ 
tenna for transmit. These contacts 
were possible due to the antenna 
orientation of AO-10 in recent 
weeks. 

The challenge of satellite oper¬ 
ation with simple setups can 
provide a very enjoyable pursuit 
similar to long-haul DX on the 
shortwave bands using milliwatt 
transmitters. Come on up and join 
the fun! 

A FINAL NOTE 

The Tuesday-night, 75-meter 
AMSAT nets have moved from 
3.855 MHz to 3.840 MHz. plus or 
minus 10 kHz. This was due to the 
crowded conditions in the Gener¬ 
al-class portion of the band. Nets 
start at 9 p.m. local time.B 







TTY LOOP 


Marc /. Leavey, M.D. WA3AJR 

6 Jenny Lane 

Pikesvifle MD 21208 

APRIL 

I want you to check around this 
issue carefully. After all, any 
magazine that prints a “contract” 
at the end of the Postal Statement 
(February, “What kind of dummy 
wastes time reading the fine print 
of the postal statement?. .. What 
further proof is needed that hams 
are crazy? Case closed.”), or has 
me as a columnist, for that matter, 
has got to be suspect of publish¬ 
ing an “April Fool” article. So, 
those of you, and from your letters 
there are a lot of you, who turn 
right to this column first thing are 
excused for a bit to go looking. 
You won’t find it here. Don’t wor¬ 
ry, I’ll wait right here for you. 

C-64 RFI 

Back so soon? Hmmm, can’t 
wait to take a look myself! Any¬ 
way, let’s start out with a quick 
question posed by Bill Fletcher 
AF9B of Madison. Wisconsin. Bill 
writes, “How does one get rid of 
the awful rf from a C-64 when at¬ 
tempting to use it with a Kenwood 
TS-520S? The noise just plain 
wipes out most reception on the 
520S.” 

One of the most common 
sources of RFI to the C-64 com¬ 
puter that I have heard about has 
been the type of interface, or de¬ 
modulator, used. Several of them 
have been named as rather potent 
RFI sources. You might see old 
columns for details on this one. 
Lacking that source, you come 
down to the computer itself and 
the interconnecting cables. Of 
course, anything that should or 
could be grounded should be, and 
any extra shielding you can put 
between interferers and interfer- 
ees (another point for the neolo- 
gists among you) may be sig¬ 
nificant. Let me know your results. 
I am sure there are others in the 
same situation that may well 
benefit. 

Amiga RTTY, Anyone? 

George B. Miler, currently a 
computer science major at North 
Carolina State University, Ra¬ 
leigh, North Carolina, was attract¬ 
ed to 73 because of the RTTY cov¬ 
erage here, as he is interested in 
using an Amiga computer on 


RTTY. Well, George, I have zip- 
parino in the way of information on 
the Amiga. Either no one out there 
is using one on RTTY (highly im¬ 
probable) or no one has let me 
know what they are doing (on the 
nose!). Wish I could help you, but 
it will have to wait until more infor¬ 
mation is available at this end. In 
the meantime, if you have any 
success in your efforts, please 
pass it along so that others may 
benefit- 

Talking RTTY Remembered 

Wonder how many of you no¬ 
ticed the article in 75 two months 
ago, the RTTY issue, on “The 
Talking Teletype.” I don’t want to 
toot my own horn, but if I don’t who 
will? Such a concept was present¬ 
ed here in RTTY Loop several 
years ago, using a 6800 micro¬ 
computer to receive the RTTY and 
channel it to a Votrax Type ’N' 
Talk speech synthesizer. The ef¬ 
fect was remarkable and a blind 
ham I knew was suitably im¬ 
pressed. No doubt that some of 
the newer systems could do far 
more with less work. It does show 
how far we have come. 

CoCo RTTY Questions 

That Inevitable march of pro¬ 
gress has hit one of our gang, 
John R. Cooley KD9YK of Mor¬ 
rison, Illinois. John writes that he 
is an old-timer who is getting back 
into ham radio. He jumped from 
no ticket to N9FVK to KD9YK in 
six-week steps! 


John has “leanings” toward the 
CoCo (Tandy Color Computer) as 
the machine to get for RTTY, es¬ 
pecially with the observation that 
the CoCo 2 can be had for less 
than $100 and the CoCo 3 for 
$220. (I have seen the CoCo 2 for 
less than $70 and the CoCo 3 for 
less than $200 in local sales—and 
less than that by mail order... 
mil.) Given that he wants to oper¬ 
ate several modes, including Mur¬ 
ray RTTY, ASCII. AMTOR, and 
CW, he poses several questions. I 
shall cover them as he asked 
them. 


His first question wonders as to 
the state-of-the-art software avail¬ 
able for the CoCo, be it the Crow- 
ston/Grosvenor described here a 
few months back or other. Well, 
the Grosvenor software does ap¬ 
pear to be the latest for the CoCo. I 
don’t know what else may be in 
someone’s beta test ready to be 
released, but the above-cited soft¬ 
ware Is very good. I will be publish¬ 
ing a simple machine-language/ 
Basic loader CoCo RTTY program 
as soon as I receive an update 
from the author, hopefully within 
the next two months. This will not 
be a fully stacked bells-and-whis- 
tles program, but the price will be 
right. 

Question two is a simple one, 
whether or not the commercial 
software will be compatible with 
the CoCo 3.1 don’t know. Most of 
the CoCo 1/2 programs are com¬ 
patible with the newer CoCo 3, un¬ 
less they use a certain area at the 
high end of the first 64K, which 
Tandy “reserved” for future use. I 
just don’t know whether or not 
these programs will run and I 
won’t until I get a CoCo 3 or some¬ 
one tells me about it. Given the 
newness of the CoCo 3, I’m not 
even sure that the manufacturer 
will know the answer yet. 

The third question is one I shud¬ 
der at, and am forced to break up 
into three parts. First off, “Is the 
Pakratt, Heath, or Kantronics the 
preferred unit?” Come on! They 
are all clearly fine units, and which 
one you buy may well determine 
which one you like best, or vice 
versa. After all, Chrysler, GM, and 
Ford each have large numbers of 
folks who swear by, and at, each 
of them. But when push comes to 
shove, they really are all fine cars, 


right folks? So, ask around, see if 
you can play with one or ail of 
them, compare features and what 
you need, and make an informed 
decision. 

Part two of this compound 
question is that John is interested 
in the RS-232 port of the CoCo 3. 
Well, so am I. The serial port of the 
CoCo 2 was driven by a software 
UART in what is commonly called 
a “bit-banger” technique. This 
has the disadvantage of tying up 
the CPU for rather large chunks of 
time, and severely limits the ability 
of the program to do anything 


else. By contrast, the new CoCo 3 
still uses one bit of a PI A driven by 
a “bit banger,” but somehow al¬ 
lows it to be interrupt-driven, so 
that the CPU is not, itself, always 
tied up. Should be a bit more use¬ 
ful. Unfortunately, the solution 
that Tandy might have consid- 
ersQ, that many of us have done, 
was to use a true serial port, an 
ACIA chip, for RS-232 interfacing. 
This option will still be available 
for the CoCo 3 with an outboard 
board, just as with previous incar¬ 
nations. 

And the third part, now you see 
why I broke this one up, is the 
question of IBM compatibility for 
the CoCo 3. It’s not. 

Question four is not exactly 
RTTY, but it is cogent. John won¬ 
ders about the CoCo 3 as a video 
generator for ATV. Don’t see why 
not, John, and the graphics avail¬ 
able, up to 640 by 192, for the cost 
can’t be beat. In fact, a little later 
in this column I will tell you about 
one way to use those graphics. 

The fifth question is not about 
the CoCo at all, but another com¬ 
puter. John poses the classic 
question, and I paraphrase: What 
good is the thus-and-such pro¬ 
gram if I don't have a whoosie-bob 
computer? I have said before, and 
I will say again, buy the computer 
you like, then the programming. 
My own preferences do tend to¬ 
wards economy in computers, 
though. 

John poses a lot of good ques¬ 
tions, questions that I am sure 
have occurred to all of us at one 
time or another. I, for one, thank 
him for his interest, and look for¬ 
ward to hearing of his progress. 

A New RTTYer 

Another beginner in our midst is 
located right here in Baltimore! 
Craig Renier KB3KK is interested 
in RTTY but does not know if he 
has the right equipment. He says 
that he has a Heath HW-101 
transceiver and a C-64 computer. 
Well, Craig, you have an excellent 
start. About all you need is a pro¬ 
gram and interface, both of which 
have been covered well here in 
the pages of 73, and you should 
be on. Good luck, and keep us 
posted, too. 

CoCo 3 Graphics 
and Other Goodies 

Now, what was that I said about 
graphics for the CoCo 3? Our 
good friend Bob Rosen of Spec¬ 
trum Projects, Inc., has come out 
with the first graphics program de¬ 
signed for the CoCo 3, C III Graph¬ 
ics. Requiring a CoCo 3 with 128K 
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of RAM and a disk drive, this is a 
320 by 192,16-color graphics pro¬ 
gram. With ten sets of palettes, 
each with 16 colors, box, circle, 
cut-and-paste, paint, and all kinds 
of other nifty features, including 
loading and saving a high-resolu¬ 
tion screen to disk. Written in Ba¬ 
sic, thus able to be modified by the 
user a tad, this program repre¬ 
sents an excellent entry-level 
graphics program for what is sure 
to become a popular graphics ma¬ 
chine. And at $19.95, it’s quite a 
bargain to boot. 

Bob has quite a few other good¬ 
ies for the CoCo 3. A memory up¬ 
grade to the full 512K can be had 
for $139.95—1 know folks who 


paid more for their 4K computers 
than that. And a book, CoCo III 
Secrets Revealed^ exposes the 
inner mysteries of this new power¬ 
ful machine for the hacker in all 
of us. 

Need I go on? Bob has all the 
bases covered, It seems, for those 
of us who are “into” Tandy Co- 
Cos. Drop Bob a line at PO Box 
264, Howard Beach NY 11414, for 
a full rundown on CoCo products. 
Don’t forget to mention 73’s 
RTTY Loop as where you read it. 

To Come 

In the coming months, stay 
tuned for the above-mentioned 
program for the CoCo, as well as a 


look at some other innovations in 
RTTY that have, shall we say, 
changed our hobby significantly. 
As always, the fabled reprint list 
remains available for a little old 
self-addressed, stamped envel¬ 
ope. I fancy a change in the list 
within the next month or so, so 
those of you who have requested 
one before might drop me another 
BASE, and be sure to note your 
request for the “new” list. That 
way, I will hold the envelope a bit if 
the new list is not yet ready. 

Your questions continue to be 
appreciated, of course. As you 
can tell from this month’s column, 
they help provide a feel for what is 
going on in your minds. Send 


them to me at the above address, 
enclosing an SASE if you desire a 
personal reply, or via Compu¬ 
Serve (ppn 75036,2501) or Delphi 
(username MARCWA3AJR). 

As a parting note, do your duty 
and fill In that Feedback Bingo 
card somewhere near here. You’ll 
help the staff of 73tell what you’re 
reading, and stand to win a year’s 
extension to your 73 subscription! 
Notice I said “extension.” You do 
already subscribe, don’t you? 
YOU DON’T? (Not you. . .I was 
talking to the guy next to you.) 
Then use the card above the 
Feedback card to subscribe. That 
way, you will be sure to see what’s 
new in RTTY Loop.B 



John Edwards KI2U 
POBOX73 

Middle Village NY 11379 


MICROPHONES 

Hello, hello. Test one, two. 

Oh, hello there. Just testing my 
microphone. Wheeeee. Whoooo. 
Boy, this thing looks terrible. It’s 
amazing the amount of effluvia 
(for want of a better word) a mike 
can pick up. Wow! Ever notice 
how a heavily used mike looks 
worse than the handset in the av¬ 
erage public telephone booth—all 
that brown crud and stuff and ev¬ 
erything. Yucch! Get out the Jani¬ 
tor in the Drum, right? 

Anyway, where was I? Oh yes, 
microphones. Over the years I’ve 
been strangely attracted toward 
microphones. I don't think I’m suf¬ 
fering from a fetish, but I don’t be¬ 
lieve it’s a natural attraction, ei¬ 
ther. Perhaps it’s caused by an 
unhealthy fear of Morse-code 
tests or something. 

Over the years, I guess I’ve 
owned something like three or 
four dozen mikes. Most of them 
have been absolute junk. You 
know, little 99-cent button jobs 
from Radio Shack that make you 
sound like you’re transmitting 
from a Roman bath, or CB-type 
mikes with preamplifiers that drive 
your rig to something like two zil¬ 
lion percent modulation. They 
should give ’em away in Cracker 
Jack boxes. 

The best-looking mike I ever 
owned was this big chrome-plated 


lollipop job that made me feel like 
H. V. Kaltenborn. Back when I was 
about 14 or 15, a childhood chum 
sold it to me for five dollars. I 
thought I had cut a real shrewd 
deal until WB2ZFF told me that I 
sounded as if I were transmitting 
from a Roman bath. When I un¬ 
screwed the top of the mike, it 
turned out that my buddy had 
swapped the original element for 
a 99-cent Radio Shack button job. 
Caveat emptor, right? 

Shortly thereafter, I journeyed 
into Manhattan (or “The City,” in 
the vernacular of Queens resi¬ 
dents) to visit the Lafayette store 
on Union Square. At that time, 
around 1969, Lafayette was sell¬ 
ing a sharp-looking crystal mike 
for $2.99. This bullet-shaped 


beauty looked like something out 
of a World War II spy movie. Like 
the 99-cent Radio Shack product, 
it only contained a cheap crystal 
element. But, damn, it looked 
good, with a sleek Art Deco-type 
styling and a business-like olive 
enamel paint job. 

My plan was to spend the $2.99 
for that mike, and then blow an¬ 
other $19.95 for a mike stand and 


boom attachment. That way, my 
shack was going to look like one of 
those super-duper operating posi¬ 
tions they were always showing 
in QSr. 

So I headed for the subway with 
my pal Jon WA2MJK. I get to the 
store, go inside, point to the cata¬ 
log, and tell the clerk what I want. 
About five minutes later the guy 
comes back, puts the mike on the 
counter and says, “Yer in luck. It 
wasthe lastone left.” I paid forthe 
mike and the rest of the equip¬ 
ment, and with Jon in tow rushed 
back to the subway. 

God, that stand and boom kit 
was heavy. The thing used a 10- 
pound counterweight and had a 
20-pound base. Jon, seeing me 
struggling, offered to help me with 
the load- He took the quarter- 
pound mike out of my arms and 
asked, “Is that better?” I was too 
winded to reply. 

Finally, we arrived at the sub¬ 
way. We paid our fares and head¬ 
ed downstairs. After about a five- 


minute wait, Jon says, “Let me 
see if the train is coming,” So he 
leans out over the edge of the plat¬ 
form, yells, “I see two lights,” and 
promptly drops my Art Deco beau¬ 
ty onto the tracks. In a flash, the 
Broadway local turns that micro¬ 
phone, the microphone of my 
dreams, into microphone scrap. 

I spent most of the next two 
weeks calling Lafayette stores for 


a replacement. As it turned out, 
the Japanese company that made 
the mike was no longer in busi¬ 
ness, and you can guess the rest. 
Sigh. 

Currently, I’m using a Kenwood 
MC-50. It’s a nice mike, but it’s 
been through the wars. During the 
past 10 years, I’ve used it to work 
all states, about 105 countries, 
and endless rag-chews on 15 
meters. Friends tell me it still 
sounds good, but it sure ain’t 
much to look at. 

So I’m now looking for another 
mike to grace my shack. One of 
the old RCA jobs would be nice. 
You know the type I’m talking 
about. It’s the one that David Let- 
terman has on his desk. It looks 
sort of like an overgrown aspirin 
capsule, with a wire mesh on top, 
an RCA logo near the middle, and 
some solid metal trim on the bot¬ 
tom. I’m sure this mike has an offi¬ 
cial name, and I know all of you 
mike experts out there know it. 
But I don’t, and I don’t really care if 
you do. So don't bother writing to 
tell me. 

Anyway, I want to put this mike 
in my shack for display purposes. 
You know, something to show 
company when I take them on the 
KI2U grand tour. Somehow, it 
doesn’t quite befit Mr. Fun! to 
have a junky, disgusting, spit-rid¬ 
dled relic exhibited at his operat¬ 
ing position. I want that beautiful 
RCA mike sitting there. As my 
brother recently said, “It’ll be for 
showin’, not for blowin’.” 

If someone out there in my radio 
family has one of these mikes and 
wouldn’t mind parting with it for a 
fair price. I’d sure like to hear 
about it. But, please, don’t send 
me one with a 99-cent Radio 
Shack button element installed. 
I’m wise to that trick.B 


'7/7 a flash, the Broadway local 
turns the microphone of my dreams 
into microphone scrap." 
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yK6K> PACKET 


Harold Price NK6K 
1211 Ford Avenue 
Redondo Beach CA 90278 

Q&A 

This month, I’ll answer some 
questions from readers. That’s 
my way of saying I’ve really been 
stacked up with work this month 
and haven’t had time to prepare a 
lengthy dissertation on any one 
subject. I’ll be going to the Tucson 
Amateur Packet Radio meeting in 
a few days, where I expect to hear 
all about several new networking 
projects, and that will probably be 
the topic of next month’s column. 
I’ll touch on that a bit in this 
column, too. 

Comments on 
the Packet Survey 

I received several comments on 
the type of questions that were in¬ 
cluded in the Packet Poll. Gregory 
Lefebvre K5LTW wrote: 

“I have a few complaints about 
the quality of the survey. It seems 
that the questions greatly favor 
positive responses to the accep¬ 
tance of packet radio. I know that 
there are questions allowing for 
negative answers, but certainly 
not in comparison with the posi¬ 
tive questions. Also there appears 
to be an exclusion of other modes, 
or at least treating the other 
modes in the past tense. 

“I would be interested to see if 
someone in the polling business 
might respond with some ideas for 
a future survey that might be 
somewhat better written to allow a 
more accurate description of opin¬ 
ions, whether they are positive or 
negative, I certainly felt that the 
questions did not allow me to ex¬ 
press my feelings about packet 
or how packet fits into my operat¬ 
ing time.” 

I’d be happy to get suggestions 
for questions for the next packet 
poll. Notice I didn’t say “next 
year's” packet poll; one was more 
work than I thought it would be. 

On the subject of beacons, Jay 
Underdown W0OGS writes: 

”1 have been hearing and see¬ 
ing in the print what appears to be 
a diatribe against packet bea¬ 
cons. I agree for the most part, but 
beacons do still have a place in 
packet activity and supply useful 
information. In my opinion, the 
time and space spent condemn¬ 
ing beacons could be better used 


to educate new and existing pack¬ 
et radio users on proper beacon 
use and on methods of improving 
the network by such items as bet¬ 
ter external modems, GaAsFET 
preamps on receivers, etc.” 

Jay makes a point in his letter 
that while beacons are usually 
bad in urban areas, they have 
their uses in less densely populat¬ 
ed areas. I agree that sometimes 
the beacon bashing gets out of 
hand, but that’s largely a regional 
slant. 

Watchdog Timers 

I was sent a copy of a letter to 
the editor of the Chatter Bug, the 
newsletter of the Triple A Amateur 
Radio Association in Beaver 
County, Pennsylvania. KB3L 
wrote about a bad experience he 
had with his TNC “locking up." 


TNCs sometimes stop running 
correctly. This is referred to tech¬ 
nically as being “wedged,” or 
OTL (out to lunch). Sometimes 
nothing bad happens, but some¬ 
times the TNC will turn on the PTT 
line to your transmitter in its death 
throes. 

KB3L points out that not all 
TNCs have a watchdog timer. 
This is a device that watches the 
PTT line and cuts it off if it is as¬ 
serted for too long. Some TNCs 
have a built-in watchdog and 
some don’t. If you leave your TNC 
on when you aren’t around, do 
yourself a favor and check to see if 
your unit has one. For those that 
don’t have one, the manufacturer 
will usually have a recommended 
design for one you can add on. 
Give them a call and see. I’ll try to 
get KB3L’s design for a future 
column. 

Morality Through Software 

I got a letter from one ham 
which said, “Can you suggest any 
way I can selectively prevent other 
stations from digipeating through 
my packet station? I would like to 


prevent beacons and connections 
to a BBS from running though my 
station.” 

Way back in 1983, when a sec¬ 
ond-generation command set for 
TNCs was being discussed, the 
concept of lockout came up. At 
that time, we thought that this op¬ 
tion would cause more trouble 
than it would solve. Since there 
aren’t any bits in the protocol that 
gets set for packets that originate 
at a BBS, and since beacons don't 
necessarily have the text “BEA¬ 
CON” in them, you are limited to 
locking out packets based on the 
origination station call or the desti¬ 
nation station call. 

Our feelings on the matter were 
that if other users were not willing 
to voluntarily avoid using your 
digipeater in ways you disagree 
with, locking them out personally 
by call would just propagate hard 
feelings. Going with “out of sight, 
out of mind,” the BUDLIST/ 
LCALLS were originally oriented 
toward keeping the “bad guys” 
off of your screen by locking them 


out of your local monitor mode. 
They would still be repeated. 

Attempts to mandate morality 
through software are seldom suc¬ 
cessful at reasonable cost. My 
suggestion to this reader is to take 
some deep breaths or get a dog 
(it’s been proven pets lower your 
blood pressure). Alternatively, 
some new software may have this 
feature; check around. A hard¬ 
ware box to monitor the incoming 
bit stream is doable, but it 
wouldn’t be much less complex 
than the TNC itself. 

Auto-forwarding 

John Skubick K8JS wrote to re¬ 
mind me that many readers are 
running low-end computers with 
their packet equipment, and that 
many authors are writing columns 
for the high-end machines. The 
Packet Poll certainly shows that 
there are a large number of low- 
end users out there, and I’ll keep 
that in mind. 

John also asked for a short les¬ 
son on sending mail to distant sta¬ 
tions using the auto-forwarding 
system. Many BBSs can forward 


mail. To find out if your local sys¬ 
tem can, ask the local sysop. Of 
the systems that can forward mail, 
most do so with the following com¬ 
mand: S call @ bbs (for example, 
S WA2KDL @ NK6K). 

The spaces are important. The 
command shown will send a mes¬ 
sage to WA2KDL at the NK6K 
BBS. You’ll have to make sure 
that your local BBS knows how to 
get to the BBS call you placed af¬ 
ter the @. Again, ask your sysop 
to make sure. 

New Hams 

Christian V. Moreau N3FDP 
writes: “I not only worked to get 
my license as a result of packet 
radio, it is the only mode that I 
have ever used.” He goes on to 
say that he doesn’t expect that 
this will always be true. He wants 
to try ATV and the microwave 
bands. 

That’s what I’d like to see more 
of, packet getting a different seg¬ 
ment of the population “hooked” 
on amateur radio. Once they’re 
here, who knows what else they’ll 
find that they’ll like. It’s sure that 
we need to keep new blood com¬ 
ing in. 

As I write this, an FCC notice of 
proposed rule-making has come 
in which proposes to take away 
part of 220.1 haven’t seen the text 
and won’t comment further this 
month, but the comment period 
will close before I get to speak 
again. The procedure for com¬ 
menting to the FCC has been dis¬ 
cussed in a previous column. (Al¬ 
so see the QRX story on this 
subject—Eds.) This is particular¬ 
ly disturbing since Skip WB6YMH 
has just gotten 9600-baud packet 
activity stirred up on 220.95 here 
in the Los Angeles area. 

How Soon We Forget 

Remember back in the dim dis¬ 
tant past when the new packet 
mode had to fight for space in 
the crowded two-meter band? 
Back when you had to petition 
the local frequency coordinating 
councils, go to meetings, write 
papers, or just squat on the chan¬ 
nel and make nasty “braap, 
braap” noises to build a home for 
packet? 

In the still fast-growing mode of 
digital radio, a new type of packet 
is starting to be heard, and some 
of the old-timers are starting to 
kick up a fuss about getting that 
new stuff on the traditional “pack¬ 
et” channels. The funny thing is, 
of course, that a packet “old- 
timer” is anyone who’s been on 
for a year, and the really ancient 


“Yes, Virginia, there wiii be 
packet forums at the Dayton 
Hamvention this year. They'ii be 
on Friday, so get there eariy. “ 
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patriarchs are those who have 
been around for two years. The 
ink on the band plan defining the 
"traditionar’ packet channels is 
barely dry. 

The new kid on the block is ac¬ 
tually any of several new systems 
based on higher-layer protocols. 
Back in the analog vs. digital turf 
wars, the complaint was nasty 
noises in the ears. In new-digital 
vs. old-digital fracas, the com¬ 
plaint is nasty characters on the 
screen. 

Most of the new protocols (like 
those discussed in KA9Q’s net¬ 
working article in the August, 
1986, packet issue of 73) use the 
data portion of an AX.25 frame to 
carry the information from their 
higher-level packet, Some of that 
data is control information and 
some is clear text. Depending on 
what kind of computer or terminal 
you have, this control information 
will print as Greek, lines and ar¬ 
rows, smiley faces, or if you have 
an old OSI computer, even pieces 
of the USS Enterprise, 

The control information is an in¬ 
tegral part of the new protocols, 
just as is the control information in 


the part of the AX.25 packet that 
isn’t usually displayed in moni¬ 
tored frames. As development on 
these new systems continues, 
more and more of the packets you 
see on the air will contain "gar¬ 
bage." These systems have 
names like Gator, TexNet. TCP/ 
IP, and NetRom. 

Building the amateur packet ra¬ 
dio network is like building a high- 
rise. We started to build the first 
floor, and while building the sec¬ 
ond floor, because it was cold and 
rainy outside, we all moved into 
the first floor. Because it was a lot 
more fun furnishing the first floor 
than it was standing in the cold 
building the second, most of the 
time has been spent in (or mag¬ 
azine articles written about) that 
first floor. But now there are a 
bunch of nuts walking on the tem¬ 
porary roof, pounding away at all 
hours, and walking though the 
first floor carrying bricks and leav¬ 
ing a trail of mud. 

What am I saying here? The 
packet network is still under con¬ 
struction. You’ll be seeing some 
funny characters in monitored 
packets, especially this summer. 


Once that second story is built, 
there will be new software, new 
terminal programs, and new op¬ 
tions to avoid seeing garbage on 
the screen. 

Until then, explore the ways that 
the current TNCs offer to avoid 
seeing trash. Most TNCs have a 
way to restrict monitored packets 
to a list of stations you want to 
see, or a list of stations you don't 
want to see. Many can filter out 
particularly annoying characters 
such as the bell and dear-screen 
characters. 

On the other hand, we must 
keep in mind the basic require¬ 
ment of "monitorability." The 
third-party traffic rules as amend¬ 
ed bytheFCCto allow unattended 
packet operation are based on the 
following thought: While the traffic 
may not be easily monitored while 
in transit between network relay 
points, it IS monitorable at the en¬ 
try point to the network. 

Another point made by the ama¬ 
teur community during the 85-105 
rule-making proceeding is that 
there are a large number of folks 
"reading the mail" and carrying 
on the tradition of self-policing the 


ham bands. We’ve got to make 
sure that this continues to be 
true, even at the expense of a few 
extra bits. 

Dayton 

Yes, Virginia, there will be pack¬ 
et forums at the Dayton Hamven- 
tion this year. They will be on Fri¬ 
day, so get there early. The 
current schedule, subject to 
change, includes Bob Neben 
K9BL, Dave Pederson N7BNC, 
and the infamous Dr. Dave Toth 
VE3GYQ for the Fundamentals 
and Tutorial session from 1300- 
1445. The 1500-1700 session in¬ 
cludes Lyle Johnson WA7GXD 
and me on packet technical devel¬ 
opments. 

I’ll also be wandering the dis¬ 
plays at Dayton, but you probably 
won’t see much of me at the 73 
booth: there is usually a sign post¬ 
ed prohibiting verbal dart throw¬ 
ing. Speaking of which, a friend of 
mine called the 73 subscription 
number to ask for a 73 subscrip¬ 
tion because of the great digital 
column. What he got was a year’s 
worth of Digital Audio. See you 
next month.® 


M OVICE NETWORK 


Perry Don ham KW10 
73 Staff 

WHAT IS A NOVICE? 

What can you do with an FCC 
Novice license? Communicate, 
that’s what! You can talk with oth¬ 
er ham operators around the 
world, from Australia to Zanzibar. 
It doesn’t cost a lot of money to do 
(in fact, the license itself is free), 
and you don’t need an engineer¬ 
ing degree to understand the elec¬ 
tronics required to pass the Nov¬ 
ice test. 

That’s what this column is all 
about—-how to pass that first test 
on the ladder of amateur radio. In 
the months to come, you’ll learn 
everything that you need: FCC 
regulations, a little electronics, 
and the art of hamming. We’ll be 
going pretty fast, since you’re un¬ 
doubtedly anxious to get your own 
callsign! 

The Novice 

In the early sixties, the Amer¬ 
ican Radio Relay League decid¬ 
ed that the old system of two 
classes of ham licenses wasn’t 
promoting growth in the hobby. 


They sat down and came up with 
a plan called Incentive Licens¬ 
ing. which divided up the avail¬ 
able spectrum into chunks. A lad¬ 
der of license classes was creat¬ 
ed, and the higher you could get 
on the ladder the more privileges 
you got. 

Incentive licensing has evolved 
Into our present five-tier sys¬ 
tem: Novice, Technician, Gener¬ 
al, Advanced, and Extra. The 
amount of electronic theory re¬ 
quired to upgrade to the next 
license increases as you move 
up, but the privileges increase 
as well. An Extra-class licensee 
has all amateur privileges on all 
bands. 


As a Novice, you'll be able 
to use Morse code on four bands 
and voice on three. You can al¬ 
so use your computer to talk 
over the air. You must pass a 
five-word-per-minute test on 
the code, and a very simple ex¬ 
am on electronics theory and am¬ 
ateur practices. The rules govern¬ 
ing Novices have just changed, 
and we haven’t seen the full text 
of the regulations yet; in the fu¬ 
ture, I'll give you a full rundown 
on the new spectrum and modes 
available, as well as a summary of 
how the testing for Novices has 
changed. 

The Code 

Yes, you still have to learn 
Morse code to get a Novice 
ticket. Maybe next year we’ll fi¬ 
nally have a code-free license, 
but for now you'll just have to 
do it. I won’t give you any song- 


and-dance about how wonder¬ 
fully artsy code is (it isn’t) or 
how it will "make it through" 
in an emergency when all other 
modes fail (it won’t). The law says 
that hams must pass a Morse 
test, so just learn it because you 
have to. 

Obviously, I can’t teach code in 
a magazine. Go out and buy one 
of the code-teaching tapes on the 
market—73 happens to sell one 
that’s pretty good. Most of the 
ones you can get are pretty much 
equal when it comes to ease of 
learning, but you should look for 
a tape that sends characters at 
13 words per minute with spac¬ 
ing set at five words per minute. 
If you learn code that sounds 
like “daaaaaahhhh diiiih 
daaaaaaaaaaahhhhh,’’ you’ll be 
in for some real trouble when 
you realize that you have to copy 
code that really sounds like "dah 
dih dah." 

The other bit of advice I can give 
you is NOT to learn code by writ¬ 
ing down all of the little dots and 
dashes and staring at the paper 
for hours. It won’t work. You have 
to actually hear the stuff to learn it 
right. The absolute best thing that 
you can do is to get someone who 
will sit down with you and teach 
you code. Classes are OK, but 
one-on-one is the best method. 
I’ve been doing code lessons for 


QUIZ 

1 . What are the five classes of amateur license? 

2. What code speed is required for the Novice-class license? 

3. What governmeint body regulates ham radio? 

4. What is the symbol for current? 

5. What does the symbol E stand for? 

6. What is the voltage in a circuit with 3 Amps of current and a 
total resistance of 500 Ohms? 

7. What does Ohm's Law look like when solved for resistance? 
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years this way, and it seems to 
take about three weeks of lessons 
three times a week to get to five 
words per minute. 

Theory and Regs 

Apart from the code, you’ll be 
expected to know the barest 
amount of information about FCC 
regulations and electronics theo¬ 
ry. As I mentioned, the rules have 
changed to allow Novices to use 
voice and data communication, so 
there should be additional techni¬ 
cal questions covering the new 
modes. I don’t expect them to be 
too difficult, though, so not to 
worry. 

Traditionally, FCC reg ques¬ 
tions are best answered by relying 
on your common sense: Ques¬ 
tions pop up like, ”ls it legal 


ANSWERS 

1. Novice, Technician, Gen- 
eral, Advanced, Extra 

2. 5 wpm 

3. The Federal Communica¬ 
tions Commission (FCC) 

4.1 

5. voltage 

6. 1,500 volts 

7. R = E/I 


to send unidentified transmis¬ 
sions?” (Hint: It isn’t.) The theory 
section is pretty much the same. 
You'll need to know a few simple 
formulas and terms. 

What I’m trying to say is that 
getting a Novice license is easy. 
Note: This column will not teach 


you electronics! It will give you 
the information you need to 
get a Novice license. You won’t 
find many theoretical explana¬ 
tions here. 

Rrst Lesson 

OK, I’ve pretty much blown my 
space with a description of what 
it is you’re getting into, but we’ll 
do a quick lesson before your 
attention span runs out. One of 
the primary electronic principles 
is Ohm’s Law. You’ll run across 
it in one form or another in Just 
about every field of the hobby. 
Simply slated. Ohm’s Law says 
that the current in a circuit is equal 
to the voltage in that circuit di¬ 
vided by the total resistance: 

I = E/R. The symbol I is for cur¬ 
rent, measured in Amps; the E 


is for voltage, measured in volts; 
and the R is for resistance, mea¬ 
sured in Ohms. (I always re¬ 
member the formula with the 
phrase, “The Indian looks at the 
Eagle flying over the Rabbit”) 
Using a little algebra (did I men¬ 
tion that you need math, loo?) you 
can come up with two other rela¬ 
tionships: E = IR and R = E/I. 
Simple, eh? 

plug in some numbers to try the 
formula out: What is the current in 
a circuit with a total resistance of 
10 Ohms and an applied voltage 
of 50 volts? Since I = E/R, I = 50 
volls/10 Ohms; I = 5 Amps. 

I won’t bore you with numbers 
to plug in ad nauseam. You get 
the idea. Try the quiz on the pre¬ 
ceding page and check how you 
did. See you next time.B 
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^ ^ Apple Macintosh 
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Af? urtusuai antenna made with a coffee can and a telescoptfig 
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linear TesSed for 200 watts of power. 

Ideal for portable use. in areas where outside antennas are no! 
permitted and during severe weather when outside antennas 
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Never Climb Your Tower Again! 

Are you uncomfortable with heights? Has your doctor advised you not to 
climb? Do you want to be able to install or maintain your beam in several hours 
instead of several days? 

If you answered YES to any of these questions then the HAZER is for YOU. 

HAZERS are designed to carry the largest beams up and down towers of ANY 
HEIGHT safely and quickly. All weight is transferred directly to the tower, and the 
winch assembly makes it possible for anyone to raise or lower an antenna weighing 
over 100 Lbs. with only ONE HAND. 

The HAZER is the ONLY way to safely and conveniently bring your beam down to 

you. 

Models are available for Glen Martin Engineering and Rohn Towers. 


GLEN MARTIN ENGINEERING INC. 
P.O. Box 7 253 

Boonville. Mo. 65233 816-882-2734 
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Michael Bryce WBBVGB 
22^ Mayflower NW 
Massillon OH 44646 

QRP CLUBS 

Well, it looks as if I’m going to 
have to skip a month or two before 
getting that Field Day column 
ready. I always forget about the 
difference between when I type in 
these columns and when the actu¬ 
al issue comes out. 

After reading the past few 
months’ worth of mail. I’ve con¬ 
cluded that everyone wants to 
know about the different QRP 
clubs. Some of the letter writers 
asked if there are in fact QRP 
clubs to join. Well, this month’s 
column will be about these clubs. 

The Michigan QRP Club 

ril start things off with the Michi¬ 
gan QRP Club, which is a member 
of the World QRP Federation. 
This club was organized on Janu¬ 
ary 19, 1978, by a small group of 
ham operators in the Lansing area 
of central lower Michigan. When 
the club first started operations, 
most if not all the members were 
from the area, hence the name of 
the club. The Michigan QRP Club 
has now grown to Include mem¬ 
bers in 20 or more states, several 
Canadian provinces, and several 
European countries. The club has 
designated QRP as 10 Watts in¬ 
put or 5 Watts output or less. 

What surprised me the most is 
the club emblem. Each person re¬ 
ceives a club patch when he 
sends in an application for club 
membership. The emblem was 
designed and adopted during the 
early months of the club’s exis¬ 
tence, when the founders were 
not seeing beyond Michigan’s 
boundaries. In fact, the first ver¬ 
sion didn't even show the Upper 
Peninsula of Michigan. Since the 
emblem was made to be used as a 
patch for display on jackets and 
hats, it’s very colorful. 

No matter what type of club you 
join, that organization needs to 
have a purpose. The Michigan 
QRP Club constitution states its 
intentions as follows: 

1) To foster and develop friend¬ 
ship and cooperation among ama¬ 
teur radio operators who have a 
common Interest in the unique 
pleasure and challenge of operat¬ 
ing amateur transmitters at power 
levels of 5 Watts output or less. 


2) To sponsor such actions and 
activities as may be deemed prop¬ 
er and consistent with the purpose 
of the organization. 

3) To take general interest in all 
matters affecting or involving am¬ 
ateur radio. 

If you're not a real diehard QRP 
person, the club has no restric¬ 
tions that you must run low power 
all the time. If it takes a kW to get 
the message through, so be it. 
The member’s good judgment 
rules on such cases. 

Any club worth its salt has some 
kind of award program. So, not to 
be left behind, the Michigan QRP 
Club has several to offer. The 
QRP WAS award and the QRP DX 
award are the club's two big ones. 
The WAS is, of course, Worked All 
States running low power, while 
the QRP DX award is given for 
working 25 countries while run¬ 
ning QRP. The club also gives out 
a QNI award for checking into the 
nets a minimum of 25 times. A 
special award is the WMA, for 
working at least 10 members of 
the club, with endorsements for 
15 and 25 members, A good place 
to start for the QNI and the WMA 
awards would be the weekly nets. 
The Michigan QRP Club holds a 
net on 3.535 MHz on Tuesdays at 
9 p.m. EST. 

To keep all this together, the 
club publishes a quarterly news¬ 
letter called The Five Walter. It 
contains accounts of club activi¬ 
ties, technical articles, and corre¬ 
spondence from club members. 
Reports of awards, QRP contests. 


nets, and QRP operating are also 
included. Tom Root WB8UUJ 
does a bang-up job as the editor. 
Having been a member of this 
QRP club for a while, I can say that 
T5W is packed full of QRP good¬ 
ies every quarter. 

If all this sounds too good to be 
true, then by all means drop a let¬ 
ter off to the Michigan QRP Club. 
5346 W. Frances Road, Clio Ml 
48420. If you decide to join, you 
become a member for life. The 
club dues are only $7. That in¬ 
cludes the first year of T5W and 
covers the $2 initiation fee. After 
that, the yearly dues are $5. 
That's not bad considering the 
price of postage these days. 

TheG-QRP Club 

Moving to the other side of the 
ocean, we have the G-QRP club. 
The name of the club gives us a 
clue as to which country I'll be 
talking about—England. 

The G-QRP club was founded 
in 1975, and it now has more than 
4,000 members in 54 countries. 
The club exists to promote inter¬ 
est and growth in low-power ama¬ 
teur radio communication (5 
Watts or less). Membership is 
open to any licensed amateur or 
shortwave listener anywhere in 
the world who has an interest In 
low-power communication. The 
annual membership fee is $10. 

The G-QRP club publishes a 
free quarterly journal called 
SPRAT (Small-Powered Radio 
Amateur Transmitters). It con¬ 
tains circuits, technical hints, and 
ideas for QRP construction 
projects. SPRAT also contains 
club news, contest and award in¬ 
formation, and other items of in¬ 
terest to QRP operators. 

Club members may also re¬ 


ceive low-cost Morse-code train¬ 
ing tapes. A data sheet service is 
provided free to club members. 
These sheets cover articles of 
QRP interest from different over¬ 
seas magazines, which may be 
too long to be printed in SPRAT. 
This list is constantly being updat¬ 
ed and new sheets are listed in 
SPRAT. 

The G-QRP club also runs its 
own free QSL service through 
which cards can be interchanged 
between members (cards are 
mailed with SPRAT. To top all of 
this off, the club offers a wide 
range of awards. Weekly club ac¬ 
tivity takes (Mace each Sunday be¬ 
tween 1100-1230 and 1400-1500 
UTC on the International QRP 
frequencies. 

To become a member of the G- 
QRP club, write to: Membership 
Secretary, Christopher Page 
G4BUE, Alamosa, The Paddocks, 
Upper Beeding, Steyning, West 
Sussex, BN4 3JW England. The 
stateside QRP operator should ei¬ 
ther send a $10 bill or a check 
made out for the amount of $12. 
The extra $2 is to cover the con¬ 
version at the bank. Don't send 
IRCs. It will be the best $10 you’ve 
spent In a long time. 

QRPARCI 

The final QRP club I’ll talk about 
has been around for some 20 
years. It Is the QRP Amateur Ra¬ 
dio Club International, or QRP 
ARCI for short. This club was 
founded in 1961 by K6JSS. It's a 
nonprofit organization dedicated 
to increasing the worldwide enjoy¬ 
ment of QRP operation and exper¬ 
imentation. QRP, as defined by 
the club, is 5 Watts output CW and 
10 Watts output PEP. 

With a membership of more 
than 6,000. the club sponsors 
many contests. Among them are 
two large CW contests, one in 
April and the second In October. 
They have proven very popular 
with the QRP gang. Aside from 
these, the club has a wide assort¬ 
ment of awards. One of the most 
treasured of these is the 1,000- 
mile-per-Watt award. Working 
1,000 or more miles per Watt may 
not appear at first to be a txg deal. 
Have you tried? Try it on 432 MHz 
with 5 microwatts output over a 
10-mile path. It’s been done, but it 
wasn't easy. How about working 
Australia with 1 Watt output for 
12,000 miles per Watt? Does this 
peak your interest? I hope so. 

Besides all the awards, the club 
publishes a rather slick newsletter 
four times a year, called the QRP 
Quarterly. Printed in January, 



Photo A. Terry N8ATZ, vice-president of the Hate Mike Bryce Club, 
pourtds some brass for the 1985 W8NP Field Day. Note the ‘^hi-tech’* 
CW radio on the same table as the Heath Apache and the Collins 75A4. 
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Photo B. A Novice training class at the Massillon Amateur Radio Club 
(W8NP}. A talk about QRP and the lower cost of the gear may win over a 
few newcomers to ham radio. Photo by WBdOWM. 


April, July, and October, it brings 
all the latest information to the ac¬ 
tive QRPer. Each issue is packed 
with some of the best construction 
projects for the QRPer. Antennas, 
tuners, and DX-chasing tips can 
always be found inside the Quar¬ 
terly. There is even an article or 
two about solar-power QRP oper¬ 
ation from yours truly from time 
to time. 

The QRP ARCI also sponsors a 
first-Sunday informal QSQ party, 
as well as several national QRP 
nets. The list of the nets was given 
in this column several months 
ago. 

To become a member, send for 
the membership guide from the 
club’s publicity manager, Joe 
Sullivan WA1WLU (267 Sutton 
Street, North Andover MA01845). 
While I have never seen what 
Joe sends out, I hear it’s a bundle. 
To keep Joe from tapping into 
his beer money, send along $1 
to cover postage costs. Speaking 
of money, new memberships to 
the QRP ARCI are $8; renewals 
are $7. 

Doing Your Share 

That’s about it for the QRP 
clubs. Yes, there are some small¬ 
er ones about, but I hear very little 
from them. So here is your 
chance. Write and let me know 
about your small QRP club. 

There is one footnote that must 
be brought up. Almost every one 


of these clubs operates on volun¬ 
teer time. Working to feed the 
kids, the wife, and the dog some¬ 
times leaves very little for the ra¬ 
dio clubs. Don’t get mad if it takes 
a few weeks to get a reply to your 
questions and letters. Also, be a 
sport when writing to any of these 
clubs and send an SASE. 

While we are on the subject of 
radio clubs, what have you done 
to spread the word of low-power 
operation to your local club? Most 
are just starving for a program at 
the meetings. QRP is a good start 
in such endeavors. 

Have you been active in your 
club’s Novice training? Your local 
club DQES run Novice classes 


doesn’t it? The small size and 
portability of QRP gear is ideal for 
a hands-on demo at a Novice 
class. 

If you think that I’m leading into 
something, you’re right. To get 
new people into this hobby we 
call ham radio, we have to make it 
fun. Nothing less will do. Take a 
look at Photo A. This is a W8NP 
Field Day setup. No, the photo 
wasn’t taken in 1957—it was in 
1985. We did it as a dare and to 
have fun. We even made some 
contacts with this setup. Most of 
the new Novices liked the look 
and feel of the vintage radios. We 
had a ball. 

Get active in the local club. 


While I don’t quite know what 
came over the crew at W8NP, 
Steve N0CVZ and I were voted 
vice-president and president of 
the club. I sure hope they know 
what they did! Don’t be an invisi¬ 
ble QRPer. Get involved. 

Till Later 

Looks like the old computer is 
just about done with this month’s 
column. Next month, by popular 
demand, I’ll have the plans for my 
6L6 QRP band-buster rig. I'm sure 
you’ll enjoy putting one together. 

As always, send your ideas, 
comments, and suggestions to 
me. I gather strength from them 
all. I ask only one thing, if you 
would like an answer or a circuit 
schematic, please send an SASE. 
In fact, I’ll write the address down 
if you send along a stamp. 

While you’re at the post office, 
remember to send the Reader 
Service card back to 73. Remem¬ 
ber in my first column I said I need¬ 
ed the money. Well, I plan to pur¬ 
chase a new bike this summer. 
What’s this? QHMYGQSH, you 
mean to tell me that the guy who 
writes this is a biker? A long¬ 
haired, pot-smoking, hippy freak? 
No, really, I'm talking about bicy¬ 
cles, the people-powered kind. 
I’m going to do a column on very 
small, lightweight radios for back¬ 
packing and cycling. So until next 
month, use intelligence instead of 
power. It’s a lot more fun.B 


OOKING WEST 


BUI Pasternak WA6ITF 
28197 Robin Avenue 
Saugus CA 91350 

INTERVIEW WITH 
A LEGEND: PART I 

If I were to ask you who was the 
one person directly responsible 
for your favorite repeater, you 
would probably respond by giving 
due credit to the person whose 
callsign appears on the system’s 
identifier. Or, you might name the 
club that supports the machine. 
Well, you would probably be cor¬ 
rect on a tunnelvision-like scale, 
but in the overall cosmos of ama¬ 
teur relay communications, you 
would be very far from correct. 

If credit is truly given where 
credit is due, every FMer owes 
gratitude to a ham most have 
never heard of—a now-retired Los 
Angeles broadcast engineer 


named Arthur M. Gentry W6MEP. 

Art has never laid claim to hav¬ 
ing put up the world’s first FM re¬ 
peater, If I remember correctly, 
Wayne Green W2NSD says that 
he and a friend put up a RTTY 
repeater in New York City in the 
late 1930s. But, there is a big dif¬ 
ference between being the first 
and being successful on a long¬ 
term basis. In the case of W6MEP, 
his repeater (which was first oper¬ 
ated under the callsign K6MYK) 
went on the air in the late 1950s, 
and one way or another it has re¬ 
mained in service ever since. 

Almost two years ago I visited 
Art. After the usual amenities, the 
two of us adjourned to his front 
yard where we sat down with my 
cassette recorder between us. 
What follows in this month’s 
column (and is concluded in next 
month’s column) was garnered 


from that interview and from up¬ 
dates from subsequent conversa¬ 
tions between Art and me. I invite 
you to sit back and read what I can 
only call an interview with a man 
who should be considered a leg¬ 
end in his own time. 

73: Art, when did you first put 
K6MYKonthe air? 

Gentry: In September of 1956 we 
started operation. We went to the 
Mt. Lee site in Qctober of 1958, 
but there were other sites in be¬ 
tween. The original license for 
K6MYK was issued in 1954 for a 
location in Burbank, California, 
but that was never used. The re¬ 
peater went to remote control in 
June of 1957 when we finally got 
on a hilltop, but we were already 
well-known from our operations 
here in the San Fernando Val¬ 
ley. . .It’s been on the air ever 
since. (Note: Since the interview 
was taped, Art has moved his re¬ 
peater to the top of Mt. Wilson at 
an altitude of 5,600'.) 

73: Do you know if you were the 
first repeater in the country? 


Gentry: I can’t say that we were 
the first repeater in the nation be¬ 
cause at the 1954 ARRL conven¬ 
tion in San Jose, a group of people 
put up a 2-meter AM repeater in 
the Berkeley Hills. Later that year, 
we went on a vacation to Colfax, a 
city north of Sacramento, and we 
worked through the repeater for a 
distance of 300 miles down to 
Lemmore. That machine was 
K6GWE, and it stayed on the air 
for a few months and then report¬ 
edly fell by the wayside. It was not 
what we know of today as an open 
machine. Rather, it w^s on the air 
spasmodically. If you were lucky 
enough to get in when the guys 
had it on, that was fine. Qther- 
wise... 

73: Do you know whatever hap¬ 
pened to that repeater? 

Gentry: Well, as I remember, it 
came back on the air several 
years later in the San Francisco 
North Bay area. Actually, the ma¬ 
chine is probably still around. That 
is, you may be able to trace the 
lineage down to the present. It’s 
still in the North Bay area, though I 
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am not sure of its present call. 

73: What was your motivation to 
put up K6MYK? 

Gentry: This was a way of extend¬ 
ing the range of VHF. I’ve operat¬ 
ed VHF mobile since 1940 when I 
went on 112 MHz, and I ran very 
high power.. .a 35-T modulated 
oscillator. Receivers were all 
super-regeneratives. 

After World War II, when the 2- 
meter band was opened up. . . 
which I remember happening in 
January of ’46,1 acquired an ARC- 
4, which I made into a crystal-con¬ 
trolled, 10-Watt transmitter and a 
tunable receiver. Many still re¬ 
member the old ARC-4 I’m sure. 

That was a mobile rig, and I can 
remember going to Mt. Wilson 
one time. I came on the air and it 
was like a foreign country showing 
up. I talked my lungs out going 
from one station to another as fast 
as I could for two hours! This 
pointed out the advantage of a 
high location, and I began looking 
for remote-controlled transmitter 
articles in amateur magazines. 
But, in the late ’40s and early ’50s, 
all you could find was information 
on how to remotely control a trans¬ 
mitter. Nobody had ever thought 
in terms of a completely remote- 
controlled station. 

73: So you built one? 

Gentry: The marrying of a receiv¬ 
er and a transmitter took a lot of 
long hard work. It also meant a lot 
of spectrum separation along with 
a lot of tinkering and puttering to 
eliminate interference and desen¬ 
sitization. In fact, one of the 
biggest problems with early re¬ 
peaters was if we had our receiv¬ 
ers on the low end of the band—as 
when we were receiving on 
145.08 MHz, which was a net fre¬ 
quency-then the transmitter had 
to be up near 147.70 MHz. Most of 
the people using the repeater had 
big beams and good receivers 
tuned to the low end. When they 
had to move their receivers up al¬ 
most 3 MHz to hear the repeater, 
they got into problems because 
their antennas were way out of 
their tuning range. That was as 
close as we could get in frequency 
with that era’s state of the art. 

Later on, we built our own com¬ 
pletely new receiver that permit¬ 
ted less separation. Remember, 
you couldn’t buy anything. Nor 
could you find information on how 
to do this. So, we were left to use 
our own ingenuity. We had to find 
ways of getting rejection of the 
transmitter on the receiver to elim¬ 
inate the problems. These things 
you could never find in print, but 
you were also too busy that there 


was not any time to write an arti- that Howard Sheperd became the 

cle—mainly because so few peo- ARRL Director in this division. We 

pie were interested. And besides, tried through Howard to get the 

who would have published it? League to pick up the bit on re- 

73: When you were experiment- peaters and get some rules 

ing and building back then, did changed because we had essen- 

you ever think that the interest in tially no repeater rules. I wrote to 

repeaters would grow to the pro- Jon Griggs W6KW when he be- 

portions they have today? came Director requesting that he 

Gentry: I think I can say “yes” to get the League to do something. 

that question. Yes. .. because my This was about the time of the Don 

logic told me that this was a good Miller lawsuit, and before the 

way to get better communica- board of directors was a motion to 

tions. If you can imagine a 10-Watt develop “Advisory Committees.” 

AM mobile running all over the The Board voted for this. . .and 

greater Los Angeles area and this left an opening for Jon to 

never being out of communica- make a motion to create a VHF 

tions range with someone else. Repeater Advisory Committee, 
and you do this way back in the Jon then asked that I help him out- 

early ’50s, then you have a pretty line how the committee should be 

good idea of why I say that I had formed. I was also one of the first 

faith. There was something else. I members of that committee, 

observed the growth of commer- 73: In your opinion, why, after 

cial two-way radio at elevated forming the VRAC, did It take the 

sites... and I knew it would even- ARRL so many years to really get 

tually happen with amateurs. I al- involved in VHF/UHF relay com- 

so knew that this would become a munication? 
very widespread idea, and, with Gentry: The League has tradition- 
the adoption of FM, I knew it had ally been conservative, and from 
to happen! the standpoint of... let us say... 

''The pioneer spirit that came west is 
stiii here. It’s in our basic attitudes. ” 

As an aside, my personal com- the best interest of the League, 
munications went to FM in the ear- that is basically a good policy. We 
ly ’60s, and I started full-time FM want to maintain what our League 
in my automobile in 1966. is, what it has been, what it stands 

73: But, K6MYK was an AM re- for, and so on. You just cannot go 
peater and it remained AM for out off the deep end every time 
quite a long time. Why? something new comes along. I 

Gentry: It remained AM because just don’t think that back then 
it served a great many people then there were enough people in the 
using that mode. It was still “their ARRL who were exposed to re¬ 
repeater,” if I may use the term. peaters, who understood the con- 
When the activity dropped to cept, and who knew what to do 
where there were no customers, about it. Even before the days of 
then there was no sense keeping repeaters, League officials would 
it on AM any longer. come out here and could not be- 

There was also a second factor. Neve the level of VHF activity. 
At the time, we knew that there They thought it was a put-on, that 
would be new repeater rules com- everyone got on the air to make a 
ing out, and concurrent with that big showing for them. They just 
was the channelization of all didn’t realize the use we were 
bands in Southern California. We putting into VHF. 
applied to SCRA and got a re- 73: If this is all true, and the early 
peater pair at that time, with the California repeater growth was as 
intention of going to FM. By the you say, then why did it take the 
way, the repeater’s control sys- rest of the nation over a decade to 
tern has been FM since the begin- catch on that so many of these 
ning, and some of the original con- machines existed? 

trol equipment is still in operation. Gentry: Let’s put it this way. Take 
73: There are now more than 300 W6MEP...the callsign that 
repeaters on 2 meters in Southern K6MYK uses these days. It’s cur- 
California. Did you expect this? rently located about 5,600’above 
Gentry: It’s hard to say how far I sea level. But even in the early 
expected it to go, because you days, there were probably 5 to 7 
can’t really look ahead, but I million people it could reach. To- 
would like to point out some histo- day, that’s probably closer to 20 
ry for you. I believe it was in 1967 million. I doubt if very many other 
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repeaters serve a larger popula¬ 
tion group than those out here in 
the major California cities. 

Now, California has a very un¬ 
usual geography. It has lots of ele¬ 
vated sites. The early people who 
got into 2-meter repeaters were, 
for the most part, the people in 
commercial radio. They got into 
the business because the concept 
interested them, not so much at 
first as repeaters but as remote 
bases. They’d be controlled over 
telephone lines. It took only a few 
sharpies to find out that they could 
couple a receiver to a transmitter, 
and this brought on tremendous 
area growth. Also, there were peo¬ 
ple.. . hams living at elevated lo¬ 
cations and wanting out of the 
hassle of the lower frequencies. 
They found that they could rag- 
chew for hours on 2 meters with¬ 
out interference. 

Now, you remember that out 
here we have repeater sites with 
line-of-sight coverage for several 
hundred miles. You go back 
East.. .in the plains or coastal ar¬ 
eas, and if you can get to a height 
of 500', you are doing well. In New 
York City, they have places you 
can get up maybe 1,000', but look 
what you have to contend with. 
The concrete canyons are one of 
the worst things in the world to try 
and get signals in and out of. 
Then, too, the West has always 
been known for its innovative¬ 
ness. It was a big, wide open 
country, and people had many 
generations out here where it was 
up to the individual to get out and 
do something. That same spirit 
has shown itself in amateur radio. 
To be innovators. To be pioneers. 
The pioneer spirit that came west 
is still here. It's in our basic atti¬ 
tudes. A lot of people like you who 
came out here from the East have 
adopted this philosophy because 
you like that attitude and that spir¬ 
it. You must remember that early 
television was spawned out here 
in parallel with the East, and it de¬ 
veloped very rapidly once there 
was a chance for it to get a start. 

I can remember when we used 
to swear at the Don Lee Broad¬ 
casting system because its third 
harmonic fell right in the middle of 
the 2-meter band. Ironically, as 
K6MYK and then WR6ABN, my 
repeater also operated from the 
original Don Lee broadcast site. 
That's also a bit of history. 

And it’s a bit of history that will 
have to wait until next month. For 
now, 73 from those of us who work 
and write the late shift from Los 
Angeles. IK 




Dr, Ralph E. Taggart WB8DQT 
602 S. Jefferson 
Mason Ml 48854 

TIMEBASES 

Way back in the December 
column, I promised to talk about 
timebase circuits and then pro¬ 
ceeded to get sidetracked. This 
month I will get back to timebases, 
if only to avoid piling up too many 
unrealized promises! 

All of the direct-broadcast 
weather satellites that most of 
us are likely to be interested in 
transmit video at either 240 lines 
per minute (Ipm) or 120 Ipm. The 
former includes the WEFAX trans¬ 
missions from the U.S. GOES, 
European METEOSAT, and Jap¬ 
anese GMS geostationary sat¬ 
ellites; single mode (either visible 
or IR display) from the U.S. 
TIROS/NOAA polar orbiters; and 
advanced Soviet METEOR/COS¬ 
MOS transmissions. The 120-lpm 
rate is used for display of the 
“standard” Soviet METEOR im¬ 
agery and simultaneous display of 
visible and IR data from the U.S. 
TIROS/NOAA spacecraft. 

If you are going to display the 
pictures on FAX, you will probably 
be using a 240-rpm or 120-rpm 
synchronous drum or helix motor 
(or some other synchronous 
speed with suitable gearing to get 
the same end result). If you want 
to use a slow-scan-type CRT dis¬ 
play, you will want to trigger your 
horizontal display at either 4 Hz 
(240/60) or 2 Hz (120/60). 


from the receiver, requires similar 
accuracy on the part of the dis¬ 
play timebase if you are to keep 
in step. 

You might have a 240-rpm, 110- 
V, 60-Hz synchronous motor run¬ 
ning your FAX drum for WEFAX 
display, for example, but it would 
never do to run that motor off the 
ac mains. Most of us are aware 
that the long-term accuracy of 60- 
Hz ac is pretty good; after all, we 
do run all those wall clocks from 
just such a source. 

Unfortunately, while long-term 
accuracy is good, short-term ac¬ 
curacy may be quite variable. Any 
frequency excursions from pre¬ 
cisely 60 Hz during the minutes of 
image display will cause the motor 
to run slightly faster or slower than 
the rated 240 rpm, and that will 
throw off image sync. Similar 
problems arise with any other 
timebase for CRT or scan-con¬ 
verter display. 

Most operators would also like 
to be able to tape-record satellite 
images for later playback and dis¬ 
play, but that introduces a whole 
range of new problems. Even the 
best stereo tape deck will have 
some short-term variability in 
recording and playback speeds. 
(You can see the magnitude of 
these in the wow and flutter speci¬ 
fications.) Speed changes during 
recording or playback result in 
changes in the rate of the video 
data, so while crystal-controlled 
frequency standards will handle 


“live” display, they can pro¬ 
vide no direct help for recorded 
display. 

You can get around this prob¬ 
lem rather neatly by using a crys¬ 
tal-referenced source for display 
and using the same system to 
generate a clock signal or refer¬ 
ence tone. The satellite signal can 
be recorded on one stereo chan¬ 
nel, while the reference tone is 
recorded on the other. During 
playback, the reference tone is 
used in conjunction with a phase- 
locked loop (PLL) to lock the dis¬ 
play timing to the recorded refer¬ 
ence tone. 

Tape speed will certainly vary 
during both the recording and 
playback process, but now the 
display timing will “track” such 
variations, giving you a solid 
display provided your initial ref¬ 
erence tone was produced with 
sufficient accuracy! Let’s look at 
some of the possible approach¬ 
es for crystal-referenced time- 
bases, including the needed 
reference tones for recorded 
display! 

Subcarrier Lock 

One of the neat aspects of U.S. 
weather sate!!ites (and the more 
advanced Soviet METEOR/COS¬ 
MOS spacecraft) is that the 2,400- 
Hz audio subcarrier (which is am- 
piitude moduiated to produce the 
video signa!) is typicaiiy locked to 
or of comparable accuracy to the 
timebases used to generate the 
video timing. This means that the 
satellite subcarrier itself can be 
used as the master time reference 
for image display. 

If you digitally divide the 2,400- 
Hz subcarrier signal by 600 (a di¬ 


Some approaches to scan con¬ 
version also use the equivalent of 
such line trigger pulses to estab¬ 
lish timing for the loading of image 
lines to the computer or display 
memory. Other scan converter 
designs (such as the one in Chap¬ 
ter 10 of the WSH) use hardware 
clocks to pace the loading of indi¬ 
vidual pixels into memory and as 
the basis for line delays that 
are essential to the operation 
of almost any scan conversion 
software. 

The point is, no matter how you 
plan to display pictures, it requires 
some pretty accurate clocks in or¬ 
der to keep your display in syn¬ 
chronization with the incoming 
satellite video. All the various 
satellite video sources have their 
line rates locked to crystal-con- 



trolled standards, so proper dis- Photo A. An example of a visible light NOAA FAX print with a clock 


play of “live” pictures, directly frequency that is off. 


vide-by-six stage followed by two 
divide-by-ten stages), you would 
have an accurate 4-Hz line pulse. 
Divide the signal by 1,200 (substi¬ 
tute a divide-by-12 for the divide- 
by-six stage in the preceding ex¬ 
ample) to get an equally accurate 
2-Hz signal! Need an accurate 
source of 60 Hz for your drum mo¬ 
tor? Simp!y divide the 2,400-Hz 
signal by 40 (divide by four and 
then divide by ten) and you are in 
business! 

Of course, things are never 
quite that simpie; you cannot sim- 
p!y feed the AM 2,400-Hz subcar¬ 
rier into a TTL or CMOS divider 
chain, but it can be aimost that 
easy with the circuit shown in Fig. 
1 (a). This is a PLL tone decoder 
with a sampie of the 2,400-Hz sub¬ 
carrier appiied at the input. 

With the proper component val¬ 
ues shown in Table 1, this chip will 
lock to the 2,400-Hz tone and the 
OUT signal will be a nice square- 
wave sample of the PLL 2,400-Hz 
voltage-controlled-oscillator (vco) 
signal. This square-wave signal 
can be divided to yield any of your 
needed display frequencies! 

An advantage of this circuit over 
a PLL such as the 565 is that the 
567 has an interna! contro! tran¬ 
sistor that will light the lock led 
when the chip is properly locked 
to the input signal. With a 2,400- 
Hz subcarrier at the input, the vco 
pot is simply adjusted until the 
LOCK indicator stays on with signal 
modulation. 

A major advantage of the sub¬ 
carrier lock approach is that the 
satellite signal itself is your refer¬ 
ence tone so you need only a 
monaural recorder or a single 
stereo channel for recording. 
Recorder speed variations will be 
reflected in changes in the 2,400- 
Hz subcarrier frequency, but 
these small shifts will be tracked 
by the PLL in the 567 and your 
timing will stay in step. 

Subcarrier lock is extremely 
popular for those just getting into 
satellite display because it is quite 
simple, but it is not without its 
drawbacks. In order to maintain 
sync, the system must stay locked 
to the satellite subcarrier signal. 

This can become impossible 
during a deep fade in a polar-orbit 
pass or during a burst of intermod 
or other interference, and it also 
becomes a probleni during occa¬ 
sional episodes on GOES where 
the WEFAX modulation becomes 
misadjusted, causing the subcar¬ 
rier to drop to 0% amplitude on 
black instead of 4%. The tech¬ 
nique also doesn’t work with most 
120-lpm Soviet METEOR space- 
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craft, whose line rate is nof locked 
to the subcarrier frequency. 

Usually the first upgrade of a 
subcarrier-locked station is to 
build a 2.4-MHz crystal oscillator 
and divide the signal by 1,000 to 
produce a steady 2,400-Hz tone 
for locking up the display. This is a 
major improvement but does re¬ 
quire a stereo tape system (video 
on one channel, 2,400-Hz tone on 
the other). It is also not terribly 
convenient since 2.4-MHz crys¬ 
tals are special-order items and 
three divide-by-ten chips are re¬ 
quired. 

If you go this route, the 2,400- 
Hz square wave from the final di¬ 
vider should be routed through a 
bandpass filter—Fig. 1(b)—to 
convert it to a sine wave for better 
recording response. (Use the 
2,400-Hz values from Table 1.) 

Some cassette recorders may 
have a problem with this approach 
due to the fact that the left and 
right channels are adjacent to one 
another on the tape and quite 
close together. The problem Is a 
beating of the two 2,400-Hz sig¬ 
nals. as well as possible degrada¬ 
tion of the black level on the video 
channel due to 2,400-Hz refer¬ 
ence tone feedthrough. 

In summary, I would recom¬ 
mend the direct subcarrier lock 
only if extreme economy were the 
object. If you designed around 
this approach initially, upgrading 
later to a 2.4-MHz/2,400-Hz sys¬ 
tem would be highly desirable 
whenever you could manage it. 
Given the versatility of today’s dig¬ 
ital circuits, there are better ap¬ 
proaches to use right from the be¬ 
ginning that will actually result in a 
simpler system In the long run! 

FAX Timebases 

As noted earlier, the typical FAX 
system uses a 60-Hz synchronous 
motor that requires a precision 
source of 60 Hz ac at 110-120 V. 
The 110-120-V part is fairly easy, 
and a reliable power amplifier to 
run the drum is shown in the 


WSH. What is needed is a precise 
source for the 60 Hz to feed the 
amplifier. 

You could get it from the sub¬ 
carrier (see earlier discussion) or 
you could use a 6-MHz oscillator 
(crystal-controlled) followed by a 
division of 100,000 (five decade 
counters), but either approach is 
unnecessarily complicated. The 
circuit in Fig. 1(c) will do the same 
job with a single chip and a univer¬ 
sally available color-burst crystal! 

The 60-Hz output of this circuit 
is a square wave. That is not suit¬ 
able for either drum motor amplifi¬ 
cation or recording, so this stage 
should be followed by the band¬ 
pass filter in Fig. 1(c) to produce a 
60-Hz sine wave. (Use the 60-Hz 
component values from Table 1.) 
RT in Fig. 1(c) should be a pot 
adjusted for maximum voltage out 
of this stage with 60 Hz at the in¬ 
put. A similar stage should be 
used even if you use the subcarri¬ 
er/crystal 2,400-Hz option. 

For recorded operation, the 
sine-wave output from the band¬ 
pass filter can be routed to the 
reference channel of the tape sys¬ 
tem, which can be used to drive 


the drum amplifier on playback. 
There are several ways that the 
drum speed can be altered to 
provide for phasing In a system of 
this sort. A relay can be used to 
lower the drum amplifier drive lev¬ 
el, dropping the drum out of lock, 
or a second oscillator can be used 
with a 4-MHz crystal with digital 
switching of the two sources for 
phasing. The latter approach is 
used in the WSH FAX recorder. 

CRT/Scan Converter Timing 

I have already noted how the 
direct lock and 2,400-Hz refer¬ 
ence tone systems can be used to 
generate either 4-Hz or 2-Hz line 
trigger or scan converter timing 
pulses, but there is a much sim¬ 
pler way to accomplish the same 
task. A crystal-controlled oscilla¬ 
tor can be operated at a frequency 
of 4.194304 MHz; the crystal is 
available from most parts houses 
for microprocessor use. 

This frequency can be divided 
by 2,048 using a single CMOS 
chip such as the 4020. The result 
is a 2,048-Hz reference tone using 
only two ICs (a 74LS00 oscillator 
and the 4020 divider), compared 


with four ICs (oscillator plus three 
decade counters) required for the 
2,400-Hz version. 

The same bandpass filter and 
PLL circuit used for 2,400 Hz will 
work with 2,048 Hz, but this seem¬ 
ingly oddball frequency is far 
more versatile than the 2,400-Hz 
version. Assuming you have 
2,048-Hz output from the PLL cir¬ 
cuit, a single 4020 divider can 
yield either 4 Hz (divide by 512) or 
2 Hz (divide by 1,024). You save a 
great many chips, the construc¬ 
tion is correspondingly simpler, 
power drain is lower, and the crys¬ 
tal is cheaper by a factor of at least 
five! This approach is used for the 
CRT tirnebase in the WSH project 
for just these reasons. 

Any system requiring a 4-Hz or 
2-Hz trigger or timing pulse will 
also require a single shot at the 
end of the timing chain to produce 
a relatively short pulse (typically 
10-15 ms) for timing or horizontal 
triggering purposes. The single 
shot output can also be fed back 
to a series of control gates to intro¬ 
duce a controlled time delay for 
either automatic or manual phas¬ 
ing, a subject covered In detail in 
the WSH. 

The versatility of the 2,048-Hz 
tirnebase also extends to other ap¬ 
proaches to scan converter tim¬ 
ing. The WSH scan converter us¬ 
es the 2,048-Hz tone directly 
without the need for additional di¬ 
viders, single shots, or phase con¬ 
trol gates. This clock frequency 
will toggle 512 times in each 240- 
Ipm line (1,024 times for 120 Ipm), 
making it a simple software task to 
store 256,512, or 1,024 pixel sam¬ 
ples during each line. 

Precision phase delays in the 
ms range or extended time delays 
up to 32 seconds using a single 
16-bit register are possible by sim¬ 
ply counting 2,048-Hz lock transi¬ 
tions, greatly simplifying the scan 
converter tirnebase. By cheating 
unmercifully in the design of the 
WSH scan converter, the same 
reference crystal and divider 


Component 

2,048/ 

2»400Hz 

60 Hz 

VafuesforFig. T{a) 

Cl 

2.2 mF 

20mF 

C2 

4^7 mF 

lOmF 

C3 

.imF 

.22rTiF 

Vco 

5k 

25k 

R1 

1.500 

75k 

Values for Fig. 1(b) 

C4,5 

.01 mF 

.tmF 

Rl 

10k 

150k 

RT 

2,700 

2,500* 

RF 

20 k 

330k 


* == series variable pdtfor flhe-tuhing, 
pF caps— silver mica. 

Lessthan t mF -mylar. 

Greaterthen 1 rnF= tantalum. 


Table 1. Component values for Fig, 1. 
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Date 

1 April 1987 

Spacecraft 

NOAA-9 

NOAA-10 

Orbit Number 

11844 

2778 

Eq. Crossing Time (UTC) 

0054.19 

0102.14 

Longitude Asc. Node (Deg. W,) 

147.59 

82.33 

Nodal Period (Min.) 

102.0638 

101.2979 

Frequency (MHz) 

137.62 

137.50 


These orbital parameters are projected two months in advance 
due to deadline considerations. Accumulated errors due to un- 
compensated orbital decay and other anomalies result in expec¬ 
tation of errors up to two minutes and possibly as many degrees 
in terms of the crossing data and possible small changes in the 
indicated period. Users requiring precision tracking data should 
rely on more current sources. 


Table 2. TIROS/NOAA orbital predict data. 


chain can be used for display tim¬ 
ing as well! Such tricks are one of 
the primary reasons that the entire 
WSH scan converter circuit, in¬ 
cluding all satellite video, time- 
base, computer interface, and TV 
display circuits require only 13 ICs 
with a total component cost of 
about $60! 

Timebase Adjustment 

If a timebase is to do its job, it 
must be operating at just the right 
frequency. As you shall see in a 
moment, close is not good 
enough. The principal virtue of the 
direct subcarrier lock approach, 
aside from simplicity, is that the 
only adjustment to be made is ad¬ 
justing the PLL for lock on the 
subcarrier. All of the other ap¬ 
proaches require that a crystal os¬ 
cillator be trimmed to a precise 
frequency. There are three ways 
to do this. 

The first and most obvious ap¬ 
proach is to use a frequency coun¬ 
ter on the oscillator in question 
and adjust the relevant trimmer 
capacitor for the proper frequen¬ 
cy. Don't bother with this one un¬ 
less you are sure about the abso¬ 
lute calibration of your counter. If 
you are a few hundred Hz off in the 
2-5-MH2 range, you will get unac¬ 
ceptable results! 

Your run-of-the-mill counter can 
be used, however, If you first ex¬ 
amine the results of a live printout 
or display. The geometry of the 
display can give you all the infor¬ 
mation you need to get the oscilla¬ 
tor on frequency regardless of the 
calibration of your counter. 

Photo A is an example of a visi¬ 
ble-light NOAA FAX print I re¬ 


ceived in the mail with an under¬ 
standable “What’s wrong?” 
query. What is wrong is that the 
clock frequency is off; but the 
question is, by how much? 

Note that the readout is pro¬ 
gressively offset to the left from its 
initial starting position at the top. 
This indicates that the clock fre¬ 
quency is LOW. If the tilt had been 
to the right, the frequency would 
have been HIGH. Had the image 
been precisely vertical, the fre¬ 
quency would be right on (see the 
third option below), but then I nev¬ 
er would have gotten the letter! 
OK, it's low in frequency. Now 
let's find out how low! 

Using the trailing edge of the 
sync pulse, together with the 
minute markers (white horizon¬ 
tal lines in the pre-earth space 
scan), you start by physically 
measuring the offset over a 
specific time interval. In this 
case, the offset totals 14 mm 
(measured from the original print) 


over a period of 4 minutes. 

Since the print width is 142 mm, 
the total offset error accumulated 
over 4 minutes is 9.86%—(14/ 
142) X 100. Each line is 250 ms 
long, making the accumulated 
lime error 250 x 0.0986, or 24.65 
ms, over 4 minutes. Since 4 min¬ 
utes is 240 seconds, you have an 
error of 24.65 ms/240 seconds, or 
0.102 ms each second. This may 
not seem like much of an error, 
but it represents 0.01%—(0.102/ 
1,000) X 100. 

This particular recorder was us¬ 
ing the circuit in Fig. 1(c) as the 
timebase, so the 0.01% frequen¬ 
cy error represents 368 Hz— 
0.0001 X 3,679,545. You already 
knew that the frequency was low, 
so in this case you want to raise 
the clock frequency by 368 Hz. 

Now comes the reason for all 
this calculator punching. No mat¬ 
ter how well or poorly your counter 
is calibrated, simply hook it to the 
TUNE point in the circuit, note 


whatever reading you get, and 
then adjust the trimmer until it is 
higher by 368 Hz! This technique 
can be used with any display as 
long as you can measure the off¬ 
set error over a known time peri¬ 
od. All this requires is counter res¬ 
olution, not precision calibration, 
since you are making a relative 
frequency adjustment. 

The final approach, to be used 
if you have no counter but plenty 
of patience, is to make very small 
adjustments in your trimmer while 
looking at the results of live 
printouts or displays with each 
change. The goal is to get the 
printout precisely vertical, which 
means that everything is on fre¬ 
quency! 

You must use live transmis¬ 
sions for each run since a record¬ 
ing will always preserve any error 
that was present when the record¬ 
ing was made and what you really 
want to do is check each adjust¬ 
ment against a live reference sig¬ 
nal. Once properly adjusted, your 
recordings will also come out cor¬ 
rectly since the reference fre¬ 
quency is now on the money! 

Well, I have thoroughly run out 
of space this month, but at least I 
have made good on an introduc¬ 
tion to timebases. Next month, I 
will look at the many aspects of 
image resolution, an often misun¬ 
derstood subject! 

Note 

References to WSH refer to the 
third edition of the Weather Satel¬ 
lite Handbook, available from 
yours truly for $12.50 plus $1 ship¬ 
ping in the U.S. and $2 else- 
where.fl 
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BOVE AIMD BEYOND 


Peter H. Putman KT2B 
84 Burnham Road 
Morris Plains NJ 07950 

JANUARY SWEEPSTAKES 

Funny, isn’t it. Here I was, all set 
to tell you about my latest esca¬ 
pade up a snow-covered Catskill 
peak in a rare grid square during 
the January VHF Sweepstakes, 
carrying complete stations for 
144,220,432,902, and 1296 MHz 
to make countless operators hap¬ 
py by giving out contacts from 
FN22. There would be the usual 
photos showing the trek up the 
mountain, setting up, and spec¬ 
tacular vistas in the background, 


while I was furiously logging con¬ 
tacts at one per minute. 

What I am actually going to tell 
you about is a difficult three-hour 
trip up a two-mile road into 60- 
mph winds and a -30^ wind chill, 
the almost total destruction of my 
F9FT 432 yagi, snow blowing into 
everything, one lousy contact on 
220 MHz FM, and a fast retreat to 
(of all things) a nearby UHF-TV 
transmitter site to warm up and 
then hitch a fast ride down the hill 
on a Snowcat accompanying one 
of the crew after a minor accident. 

Overlook Mountain (elevation 
3,150 ASL) is about 10 miles 
northwest of Kingston, New York. 


It is an excellent VHF location and 
sits right on the southern edge of 
grid square FN22, with a com¬ 
manding shot to the north, east, 
south, and southwest. Only the 
paths from 270 degrees to 360 de¬ 
grees are difficult. It is just north of 
the legendary “activity corridor” 
that runs from Boston to Washing¬ 
ton and lies close to several major 
population centers with lots of 
VHF activity. 

What better time to put it on 
the air than during the January 
Sweepstakes? The mountain’s 
usual occupants, John Lindholm 
W1XX and crew, had announced 
their intention to travel west to 
FN01 in western Pennsylvania in¬ 
stead, and I couldn't resist the 
temptation. Stations were quickly 
assembled for 144,220. 432, and 
1296 MHz. using the notorious 
TR-9000 as both transceiver on 2 


meters and transverter exciter for 
the higher bands. I selected the 
IC-3AT for 220 FM, and Hans Pe¬ 
ters VE3CRU sent along a review 
model of the new SSB LT33S 902- 
MHz transverter to take along. 

Antennas were the trusty 19-el¬ 
ement 432 F9FT, the 23-element 
1296 F9FT, and a new 18-element 
902 F9FT. In addition, Ivars 
Lauzums KC2PX provided one of 
the new 9-element portable 144- 
MHz F9FT antennas, wherein the 
elements collapse against the 
boom for transportation. This 
made for a neat package. I tried a 
radical idea with coax feedlines: 
Everything used RG-8/X “mini-8” 
to save weight and size. How 
much loss did I give up? About 3 
dB in the 1296 run, 2.5 dB at 902, 
and 1.5 dB at 432 MHz. These 
were figures I could easily deal 
with, since I could negate the loss- 
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Back down at the traifhead at the end of the ordeal, the entrepid KT2B 
contemplates other mountains to climb and a hot bathtub, though not 
necessarily in that order. (Photo by Miles Putman.) 


es just by being at 3,150 feet. Un¬ 
usual thinking, but it did save 
weight in the long run. 

Once again, the power source 
was to be the trusty motorcycle 
battery, with special power cables 
and harnesses made up for the 
various rigs. I brought along two 
batteries for the IC-3AT, as well as 
a separate whip antenna. No 
plans were made for 50-MHz op¬ 
eration; otherwise, I could have 
brought a 220-MHz transverter 
with 6-meter i-f stage as well. 
Along with support materiel 
(clothes, food, hot coffee, tools, 
log, and pencils), the entire pack¬ 
age weighed in at 60 pounds—not 
bad for a 5-band operation run¬ 
ning about 8to 10 Watts per band. 
The plan was to access the top 
between 10 and 11 a.m., operate 
for about three to four hours, and 
begin the descent at about 2 p.m., 
depending on the weather. I duti¬ 
fully got on the local VHF nets and 
notified everyone I could think of 
to look for me on Sunday morning 
and “work that rare grid.” 

I should have known I was in 
trouble when the Microwave Mod¬ 
ules MMT 432/144 transverter 
(which regularly self-destructs 
right before one of the mountain- 
top operations) gave me no trou¬ 
ble whatsoever in pre-pack tests, 
right up until Saturday evening! At 
one point, I even forgot to put the 
15-dB transceive pad in-line and 
accidentally blasted the input with 
10 Watts for a second. No prob¬ 
lem—it just kept ticking along at 
10 Watts output. Not only that, the 
synthesizer in the TR-9000, which 
refuses to lock up from time to 
time in inclement weather, was 
as happy as a pig in slop. Not a 
good omen! 

We concluded a grand birthday 
party for my son Ross (who read¬ 
ers of this space will remember 
was born one year ago during this 
same contest) on Saturday eve¬ 
ning, and I checked with my broth¬ 
er Miles near Kingston to get a 
weather report. Yes, it was snow¬ 
ing, he said, but it looked as if it 
might taper off. The only hitch 
from NO A A weather was a fore¬ 
cast for high winds on Sunday. 
Oh, what the heck, the worst that 
could happen was that I'd drive 
the two hours and have to call it off 
and come home again. 

I drove up through mostly freez¬ 
ing rain Saturday evening and ar¬ 
rived about 11 p.m,, armed with 
two sets of dry clothes, a fresh 
battery, food, and a thermos of 
red-hot coffee from the party. Lit¬ 
tle did I know how handy that cof¬ 
fee would come in later! After we 


exchanged pleasantries, I set the 
alarm for 6 a.m. and hit the sack. 

All too soon it was time to get 
up. I checked outside the apart¬ 
ment; all was still. The air temper¬ 
ature seemed to have warmed up, 
and no snow was falling. Miles 
and I agreed to give it a shot and at 
least drive to the base of the trail, 
which proved to be more difficult 
than I had expected! My Honda 
Civic has front-wheel drive, but it 
just gave out halfway up Mead 
Mountain Road to the trailhead. 
While contemplating how to at¬ 
tack the grade from the other di¬ 


rection, I was suddenly staring in 
the face of a New York State DOT 
snowplow bearing down the 
mountain, hurling sand and salt 
every which way and threatening 
to plow me right into someone’s 
mailbox. 

We executed a nifty series of 
turns, driving backwards at about 
25 miles per hour in the wrong 
lane for about a half mile until we 
found a secondary road, and 
quickly backed out of the mon¬ 
ster's path. After the plow roared 
by, I found the road was now quite 
tractable, and in no time we ac¬ 
cessed the top and trailhead. 
Light snow was falling, but the air 
temperature was still in the 30s, 


so we saddled up the equipment 
and shoved off. Note that by now I 
had scuttled 902 to save weight, 
feeling that the few contacts I 
might make wouldn’t be worth the 
time spent. (Sorry, you 902 fans!) 

The trek was quiet. About 1/8 
mile up I realized I’d forgotten the 
keyer, and went back to get it, 
probably adding another 15 min¬ 
utes to the climb. About halfway 
up we started to notice that the 
power lines along the road were 
oscillating—a sure sign of wind 
somewhere near the top. Yet it 
was as calm as a summer day 


where Miles and I stood, with light 
snow fluttering to the ground. We 
paced ourselves slowly and about 
a 1/4 mile from the top the wind 
started to really pick up. At that 
point, we were passed by a Snow¬ 
cat carrying about six folks, and 
my question “How far to the top?” 
was met by the answer “Follow 
the telephone poles!” Useful in¬ 
formation, indeed. 

Shortly thereafter we crossed 
the saddle of Overlook Mountain 
at 2,800 feet and checked the 
map. According to it, we should 
have been standing by some sort 
of ruins, but all I could see were 
trees and the road stretching 
ahead. I thought it was off to the 


right, but Miles—a pretty good 
map reader and geologist in his 
own way—insisted we continue 
up the road. He was right, for 
shortly afterwards the ghostly 
stone walls of the Overlook Moun¬ 
tain House loomed directly ahead 
of us. So, too, did the 200' tower of 
WTZA-TV, and we were greeted 
by some pretty stiff winds. 

After climbing to the hotel ruins, 
we noticed the large transmitter 
housing behind it and I knocked 
on the door to make inquiries as to 
compass directions (of course, 
I’d left mine at home!). The chief 
engineer was a friendly fellow 
and determined that the rectangu¬ 
lar ruins of the hotel ran east- 
west with a southern exposure. 
That was a big help. Unfortunate¬ 
ly, we couldn’t see the fire tower 
(1 12 mile further) at the very top of 
the hill, due to the increasing 
amount of snow being kicked up 
by the wind. 

After determining my purpose 
for needing compass directions, 
the chief engineer scoffed at mak¬ 
ing any serious distances at 1296, 
let alone 432. “The snow alone 
will attenuate your signal so badly 
you’ll be lucky to get into Kings¬ 
ton!” Well, we hams are bull¬ 
headed at times. I suggested to 
Miles that we take a look at a rise 
above the hotel, and lo and behold 
found the trail to the fire tower. At 
this point the wind was really gust- 
ing, but I thought we could give it a 
shot and Miles agreed. 

After some assembly, I pulled 
out the IC-3AT and called a quick 
CQ on 223.50 simplex, immedi¬ 
ately working KF6AJ in Connecti¬ 
cut. He asked me to go to 1296, 
but at that moment the partially 
assembled 432 yagi and 10 feet of 
mast stuck in the snow was 
launched through the air about 20 
feet by an amazing blast of freez¬ 
ing cold air. Then I realized we 
were standing in the middle of 
some sort of localized blizzard, 
and couldn't even see the hotel 
(200 yards away), TV antenna 
(150 yards), or even our fresh 
tracks made barely 10 minutes 
earlier. Miles was trying to con¬ 
struct a windbreak from the sec¬ 
tions of the F9FT portable an¬ 
tenna and a poncho I brought 
along, but had no luck and was 
starting to really feel the cold in his 
extremities. 

At this point, several thi. gs be¬ 
came very obvious to me: (1) I was 
going to be very lucky to work any¬ 
one on 1296 because of the pre¬ 
cipitation attenuation. (2) The 432 
antenna coax had actually frozen 
and broken off from the impact of 


“I was suddenly staring in 
the face of,a New York State DOT 
snowplow bearing down the mountain, 
hurling sand and salt every which 
way and threatening to plow me 
right into someone's mailbox." 
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the wind blast. (3) The TR-9000 
would probably refuse to lock up 
in such cold temperatures. (4) All 
of the type-N fittings were filling up 
with snow and water faster than I 
could dry them out. (5) If we 
stayed up here much longer, 
Miles and I would probably wind 
up in the frozen vegetables sec¬ 
tion of the local market. 

As if I needed a clincher, Miles 
turned to me and said (in the best 
tradition of Bob Uecker), “Hey— 
great seats, buddy! Where’s the 
rest of the gang? They’re missing 
all of the fun!” That did it. He was 
starting to go insane. “Let's get 
the ndshndshndshndsh off this 
mountain!” I shouted. “Good 
idea!” he replied. We threw every¬ 
thing into a hodgepodge of anten¬ 
nas, masting, cables, guy rope, 
and equipment, and literally tum¬ 
bled down the rise to the transmit¬ 
ter shack, where I proceeded to 
pound on the door vigorously. 

The engineer’s face greeted 
me. “Having a nice hike, fel¬ 
lows?” he asked. I inquired as to 
the possibility that we be allowed 
to come inside for a minute and 
warm up enough for the trip down. 
He obliged us, and I wound up 
getting a guided tour of the 250- 
kW transmitter facility. Seems 
they were also having their prob¬ 
lems with the weather, and the 
crew was trying to repair an air 


waveguide to 1-5/8" hardline tran¬ 
sition at the antenna—just 200 
feet above the mountain in what 
was now a howling blizzard. 

What made things worse was 
that the crewman at the top either 
lost power to his Motorola handie- 
talkie or wasn’t listening as his 
friends below tried to call him off 
the tower and wait out the storm. 
Next, someone managed to drop 
a come-along wrench several feet 
down the tower onto the head of 
another crew member, who was 
brought inside with a nice gash in 
his scalp. I quickly brought out the 
still red-hot thermos of coffee 
(which we had been gulping up on 
the ridge) and offered him a cup, 
while the engineer brought him 
out a blanket and a pillow to lie 
down on. 

The decision was made that this 
poor fellow would have to go to a 
local hospital for observation, so 
the engineer gave me the equiva¬ 
lent of the old western movie 
cliche “There’s a train leaving 
town in half an hour. Be on it." 
Except that our train was a Snow¬ 
cat- Miles and I didn’t care—we 
were just happy to have the ride. 
Soon enough, we were roaring 
down the same road we had 
climbed up, except that the blow¬ 
ing snow had now come around to 
the south face of the mountain 
and hit us full force. Also, a Snow¬ 


cat’s treads throw up an awful lot 
of snow, especially if you happen 
to be riding on the back. We were 
soaked by the time we reached 
the bottom around 1:30 p.m., with 
only one contact to show for it! 

After drying off at Miles’ place, 
we caught a late lunch at the 
pancake house in Kingston and 
watched the television tower 10 
miles away on Overlook disap¬ 
pear and reappear every ten sec¬ 
onds in the snow. The storm front 
bringing all of this wind and snow 
was parked right along the ridges 
in the Catskills! No doubt that poor 
fellow was still up at 200 feet trying 
to secure that transition, since no 
one was able to get his attention 
by the time we had left the hill. 
Afterwards, I dropped Miles at his 
apartment and drove home, arriv¬ 
ing at 6 p.m. just in time to watch 
the end of the Giants playoff 
game, grab a quick meal, and get 
on the last three hours of the 
Sweepstakes. 

Well, there you have it. If there’s 
a lesson to be learned, it’s that no 
one can ever underestimate the 
severity of the weather at the tops 
of these peaks—even those 
smaller hills around 3,000 feet. 
Was I discouraged? Sure. But I’ll 
try it again next winter, except that 
I'll be better prepared for the 
weather. At least I had a nice hike 
on the way up. And it isn’t every 



Mike Stone WB0QCD 
POBoxH 
Lowden lA 52255 

THE N9CAI ATV/R 
SUPER SYSTEM 

This month. I’d like to talk about 
what an organized, cooperative, 
positive-thinking ATV group of 
about 10-20 people can accom¬ 
plish in just a few years. I speak 
from personal experience on this 
subject. In the entire state of Iowa 
and extreme NW Illinois, there 
was zero FSTV activity in 1979. 
Today, there are more than 100 
active stations. 

Our now 30 -t- member group, 
called the B.R.A.T.S. ATV Group 
(Big River Amateur Television 
System, not to be confused with 
the Baltimore BRATS ATV 
Group), does not meet weekly or 
monthly. We are lucky if we have 
two or three official meetings a 
year. On ATV, you see, you don’t 


have to do what other clubs are 
required to do. We “see” each 
other all the time! 

We do hold a regular ATV net on 
Sunday evenings at 8 p.m. in con¬ 
junction with a long-standing 2- 
meter FM net. It gives us a regular 
time and meeting place to catch 
up on all the week’s activities. A 
regular net also constantly expos¬ 
es the mode to non-ATVers. New¬ 
comers will come at you right out 
of the woodwork! 

Our ATV group sponsors three 
amateur repeater systems and 
one remote transmitter: 

1) The N9CAI ATV/R UHF fast- 
scan TV repeater (mode B) takes 
inputted video signals on 439.25 
MHz and passes them out (with¬ 
out desense) in band at 421.25 
MHz. This system accepts stan¬ 
dard 3.58 colorburst NTSC video 
and 4.5 MHz audio FM subcarrier 
sound. 

2) An auxiliary audio feed (not 



Photo A. WB0QCD in Iowa as 
seen at WB0ZJP in St. Louis, Mis¬ 
souri—200 miles away. 


link—there is a difference) is fed 
from 144.340 MHz FM simplex 
and goes out the TV system at 
425.75 MHz. 

3) The remote transmitter 
(mode A) part of the system out¬ 
puts at 421.25 MHz as well. 

4) The N9CAI-1 packet radio 
digipeater accepts AX.25 protocol 
at 145.01 MHz FM. We have a 
videotape feed off this source as 
well, which can be called up on 
the main ATV/R system. 

Yes, it sounds complicated, but 
you get used to it in a hurry around 
here. 

Shown in Fig. 1 is a block dia¬ 


day that you get a guided tour of a 
UHF television station! 

Letters Dept. 

Walter Stringer N8BSG writes 
to ask how he can attempt to make 
skeds to work stations on 10 GHz 
either near his home in southeast¬ 
ern Michigan or from a mountain- 
top expedition. Walter is using 
converted TR-6 police radar units, 
running wideband FM on 10.25 
GHz and 10.28 GHz. Walter, I 
suggest you contact the various 
specialty newsletters for VHF, 
and one good choice in your area 
would be the Midwest VHF Re¬ 
port, published by Roger Cox 
WB0DGF, 3451 Dudley Street, 
Lincoln NE 68503. A year’s sub¬ 
scription costs but $10 and may 
help you line up those needed 
skeds. 

Kevin Neal (HCR 62-222, Flip- 
pin AZ 72634) writes to inquire 
about a schematic for a Boonton 
91 -27 probe for a Boonton 92 me¬ 
ter. Kevin, my probe isa91-12Fso 
I can't help you out, but perhaps 
one of our readers can? These 
probes do pop up on the surplus 
market, and I would suggest try¬ 
ing Brian Kent at Kentronix (PO 
Box 2444, Allaire Airport. Farm- 
ingdale NJ 07727), as he may 
be able to help you... Until next 
month, see you Above and 
Beyond! ■ 


gram of the N9CAI ATV repeat¬ 
er, remote transmitter, and pack¬ 
et radio digipeater system locat¬ 
ed at St. Ambrose College in 
Davenport, Iowa. This system is 
unique because it has nine TV 
video feeds to choose from in 
mode A. These feeds were 
brought to us in part by Tracy 
Monson N9AEP and his diversi¬ 
fied home-brew touchtone^” com¬ 
mand systems. 

•Channel 1—NTSCcolorbarsora 
“live” on-campus television cen¬ 
ter production feed. We watch 
basketball games, football 
games, football replays, stage 
plays. VCR editing, and other self¬ 
programming. 

•Channel 2—A Radio Shack 
(Tandy Corp.) 64K TRS-80C Color 
Computer with disk-driven Mul-T- 
Screen (cable-TV type) ATV bul¬ 
letin board software, I keep it up¬ 
dated every Friday. The troops 
use it constantly. 

•Channel 3—A “live,” moving B/ 
W Hitachi “security” and shack 
camera. 

•Channel 4—A FSTV window. 
•Channel 5—Our packet radio 
feed from VHF. Even those mem- 
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Microwave Modules crystal-con* 
trolled downconverter, which has 
a 45-MHz i-f rf output. Another 
line preamp is used (Channel 
Master VHF-TV 10-dB model) 
about 50 feet into the run, which 
travels over another 160 feet of 
Belden 9913 to our transmit¬ 
ter room. 

Everything is mounted near the 
antenna in a milkbox-type weath¬ 
erproofed container at the foot of 
our second tower tripod/mast ar¬ 
rangement. There is approximate¬ 
ly 75 feet of horizontal separation 
between the transmit antennas 
and the receive antennas. It took 
filtering and proper cabling on 
both ends to keep the extra 85 
Watts of "natural desense" out of 
incoming weak pictures. Contrary 
to a lot of negative predictions by 
some, the system works and 
works well! 

A special P.C. Electronics VOR 
circuit board senses the presence 
of video TV sync (not radio carri¬ 
ers) and automatically turns on 
the “repeat” transmitter. Surplus 
RCA broadcast distribution ampli¬ 
fiers set the proper levels on all 

bers not involved in packet can country—perhaps in the world! polarized antennas for the best feeds on mode A, including the 

watch the fun. •Channel 9—Our latest addition. I omni-directional patterns with re- FSTV input on mode B. ATektron- 

•Channel 6—Another "live” B/W took an "on sale” Gold Star VHS spectable gain, and the beams ix 529 Waveform Monitor Scope is 

camera watching the college’s VCR player ($160) and had Matt have given us the best perfor- used on-site to keep everything 

KALA-FM radio station disk jock- Reed N0GIK (our resident solder mance. Each A440-6 KLM beam in line. 

eys do their thing. We "tune” 88.1 junky) modify it for automatic has a 60-degree beamwidth pat- Our whole system is housed on 

and listen to the station, as well as rewind, restart, and play hold. We tern and 7.6 measured dS of gain, a third-floor room, just above the 

"see” the student spinning the run all kinds of taped programs— We cover all areas with abso- FM radio station, within the col- 

wax. One of the Ambrose DJ stu- special events, Field Day stuff, lutely closed-circuit, P5 color TV legecomplex.Electricityisprovid- 

dents is also a club member and a ATV DX replays, lectures, bloop- pictures, out to about 40-50 miles ed us at no charge and we can 

ham (KA0GOA). The other night, ers, etc. The audio is also fed so (if you do your homework on the come and go to the system as we 

we called him on his phone to let all can hear. Future feeds include other end, of course). We esti- please. It is a nifty arrangement 

him know we were all watching an outside camera and a soon-to- mate a genuine 100-mile cover- for which we owe thanks to our 

him, and he held up a sign that come, authorized weather radar age radius on this system, which member sponsors, N9CA( and 

said QRZ CQ-ATV. It was great! feed from nearby KWQC-TV (NBC is remarkable for UHF, let alone a WD0AMA. Stop by our ATV work- 

•Channel 7—Another 64K CoCo affiliate). television repeater. shop session on Saturday night at 

using a ROM pack spectrum ana- As mentioned, all nine TV video There are a number of pub- Dayton (see below) to see this sys- 
lyzer program that graphically feeds make up what we call mode lished antenna designs (such as tern on tape in action, 

shows your input on 2 meter FM. A. Mode B is the actual fast-scan stacked big wheels, slots, etc.) 

•Channel 8—One of the "hottest” TV signal repeater. The system that perform well for those ATV Dayton ATV Workshops 

channels! It Is our gameport feed, employs a P.C. Electronics RTX-4 groups now using horizontal po- You are invited to join other fel- 

Four (interactive via 2-meter-FM transmitter (Kreepy Peepie KPA5 larization and desiring to remain low USATVS members at our spe- 

touchtones) games are available 1-Watt exciter), which drives a that way. As stated in my previous cial ATV workshop meeting/con- 

to play: Joker Poker, Dice, Horse small Alinco amplifier to an output columns, disrupting polarizations ferences sponsored jointly by the 

Race, and Blackjack. of about 15 Watts. The 15 Watts in established areas can mean Spec-Corn Journal and the Chi- 

There is, of course, no real mon- (TT-selectable ON/OFF) then DEATH to ATV activity. You’ve cago-based Peacock ARC (a club 

ey used in this entertainment drives a larger modified Collins heard that lecture before, so I of prominent TV and radio broad- 

channel. To drop in a quarter UHF aircraft 4CX250B single- won’t go into it again. If you need cast amateurs) to beheld this year 

(members only), you hit TT#8 on tube, high-power tube amplifier some further information on these during the upcoming Dayton, 

your 2-meter rig. Other numbers for about 90-'100 Watts "aver- types of antennas, write to Gerald Ohio, Hamvention. 

control the actual play of the age” output. The large Collins Cromer K4NHN in Cayce, South The location of these informal, 

game. High scores into the mul- amp is preferred over a Mirage- Carolina, or drop me a line, social get-togethers has changed 

ti-billions are recorded and saved type transistor one due to long pe- On receive, we use a simple from previous years. We will be at 

in memory along with the callsign riods of keydown time and better W9DNT Alford Slot antenna with a a large two-room suite at the Ra- 

of the top seven finishers per color. couple of KLM 440-6 beams as mada Inn North, 1/2 mile south of 

game. Competitiveness is high, The signal passes through kickers to bring in a couple distant 1-70 and 1-75 In north Dayton (4079 
and each day brings a new lead- about 90 feet of Andrews 7/8-inch, and weak-signal areas. An Ad- Little York Road, Dayton OH 

er. We reset all scores about ev- 50-Ohm hardline (with brass con- vanced Receiver Research GaAs- 45414). Ask for Beth if you call 

ery two months. This, as far as we nectors) to our split 4-KLM (6-ele- FET preamp is ahead of a 7- (513-890-9500) to make room 

know, is the only such "inter- ment) beam array. Our group has pole Spectrum International in- reservations ($60). 

active” amateur system in the tested many types of horizontally ter-digital bandpass filter and a Attend all the doings at the Day- 
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ton Hamfest on Friday and Satur¬ 
day, and then come rest your feet 
and learn more about amateur ra¬ 
dio fast-scan television at our ses¬ 
sions. $1 will be asked at the door 
both days to cover the expensive 
“extra” meeting room. 

Friday’s ATV workshop is from 
/until 11 p.m. It will bean informal 
get-together rag-chew session, 
with all the various groups of 
ATVers from around the country 
showing off their edited color VCR 
programs about their local activi¬ 
ty, repeaters, remote transmit¬ 
ters, DX, clubs, special events, 
etc. Bring your latest, uncensored 
commercial TV bloopers. Keep 
the XYL and kids at home or back 
in the motel unless they won't 
mind a lot of boring technical 
conversation. 

We will try and have an operat¬ 
ing FSTV station on the air possi¬ 
bly into the Dayton ATV repeater. 
Vertical polarization will be used 
on UHF. The 2-meter ATV input 
channel there is 147.450 FM. We 
will be there or on 144.340 MHz. 
How many ATV mobiles will show 
up once again? We will award a 
$19.95 Hamfest Game to every 
mobile that makes it (must be veri¬ 
fied at the Ramada or Dayton 
Hamvention location). 


Henry Ruh KB9FO (former Edi¬ 
tor of A5 ATV) of the PARC group 
will present an update and film of 
the new Chicago 1,350-foot high 
John Hancock Building KB9FO 
ATV/R system around 9 p.m. (See 
“Repeater Update” below.) It 
should be quite an interesting and 
relaxing night. 

On Saturday, the ATV work¬ 
shop doors will be open from 
3 p.m. on. Formal ATV lecture 
presentations will begin prompt¬ 
ly at 7. At 7:30, I will speak and 
show a videotape on the fancy 
Davenport, Iowa, N9CAI ATV re¬ 
peater system. At 8:30, our spe¬ 
cial guest speaker will be John 
Beanland G3BVU/W1 of Spec¬ 
trum International, Inc. if you 
haven’t had the opportunity to 
hear John lecture, you are in for a 
real treat. He will speak on the 
importance of good inter-digital 
bandpass filtering in the 80s. 
Bring your notepad! 

Other Dayton ATV events in¬ 
clude the annual 7 p.m. W0LMD/ 
W9NTP Saturday night SSTV get- 
together at the Holiday Inn North 
and the Saturday afternoon 
(1300-1445) Dayton ATV Forum 
meeting held by Tom O'Hara 
W60RG. The forum will include a 
talk on ATV basics, a talk by Gary 


Heston W6KVC on portable ATV 
applications, and a talk by Bruce 
Brown WA9GVK/4 on FM ATV, 
standards, comparisons, and 
equipment. Don’t forget to stop by 
and see the P.C. Electronics and 
Wyman ATV booths as well. 

Repeater Update 

Last month, I talked about the 
new PARC Chicago ATV repeater 
announcement. The latest news is 
that the transmitter is being locat¬ 
ed up on the John Hancock build¬ 
ing—not just on the top floor or on 
the roof, but two-thirds up the left 
side tower, with 1,350 feet of an¬ 
tenna height and three feet of 
coax. Way to go, guys! Look for it 
i n the M id west—120 Watts of rf on 
421.25 MHz—especially during 
band openings. 

Henry got permission from The 
Kavouras Company and WMAQ- 
TV (where he is employed) for a 
weather radar feed. Chicago ATV 
is “on the move” again after be¬ 
ing dormant for several years. Old 
timers, watch out for the newcom¬ 
ers. The old, do-nothing days are 
over. If you live in or near Chicago 
for about 100-150 miles, you may 
want to get an ATV downconvert- 
er or build an antenna because 
now there is something more to 


watch than just postcard IDs, 
weak attic colorbars, and ques¬ 
tionable channel 7 TV feeds. 

ATV Directories 

Many of you have written want¬ 
ing to know more information 
about the North American 
USATVS ATV Directory and the 
1987/88 ATV Repeater Directory. 
For more information about these 
directories, write to Spec-Corn 
Communications & Publishing 
Group, PO Box H, Lowden lA 
52255. 

Special Offers 

73 ATV fans, you can get a spe¬ 
cial “get started” FSTV incentive 
deal from P.C. Electronics (2522 
S. Paxson Lane, Arcadia CA 
91006; 818-447-4565). Their pop¬ 
ular TVC-2 420-450-MHz (chan¬ 
nel-3 output) ATV downconverter 
circuit board—built and tested, 
but minus the cabinet—regularly 
$49, is now just $39! The finished 
unit, a TVC-4, comes all ready to 
operate in an attractive Ten-Tec- 
style box with 110 V ac supply— 
regularly $89, it is now just $74! 
Simply mention this special 73 
magazine “ATV Column” offeror 
purchase this gear at Dayton from 
booth /^359 to get your discount. ■ 


NEMAL ELECTRONICS 


HARDLINE —50OHM 

Nemai No. Description Per Ft. 

FXAi2 !/?■ Aiufnmum Black Jacket 89 

FIC12 !/2''Coff . Copper Black Jacket 159 

FLC78 7/8 Ccrr Copper J 92 

NM12AL N Conn 1/2 'Alum (Male ot Femaie.) 22.00 

NM12CC N Conn . 1/2 " Copper (Male or Female) 22 00 

NM78CC N Conn. 7/8" Copper (Male or Female) 54 00 

COAXIAL CABLES 

Nemai No. Description 100 Ft. Pei Ft. 

1)00 RG 8 95% Shielded Mil. Spec 28.00 32 

U02 RG8 95% Shielded Foam 30 oo 32 

1110 RG8X 95% Shield (mint 8) 15 00 

113(1 RG213/UMtl Spec 96% Shield 34 00 36 

1140 RG2]4/(J Mil Spec Dpi Silver 155 00 1 65 

H80 Belden 9913 l.ow Loss 46 00 50 

1705 RG142B/U Teflon/Silver 140 00 1 50 

1310 8G217/U 5/8'50 ohm Obi. Shield gQ^OO ^85 

1470 RG223/LI Mil Spec Obi. Silver 80 00 85 

1450 RG174 95% Shielded Mil Spec { 2.00 14 

ROTOR CABLE — 8 COND. 

Nemai No. Description 100 Ft. Per Ft 

8C1822 2-18 Ga 6-22 Ga 19 00 21 

8C1620 2-16 Ga.. 6-20 Ga. Heav^ Duly 34 QO .36 

• Shipping $3 00 - 100 Ft. / Conn $3.00 / C.O 0. $2 00 


CONNECTORS — MADE IN U.S.Z 

Nemai No. Description 
NE720 Type N for Belden 9913 
NE 723 N Female Belden 9913 
PL258AM Amphenol Barrel 

PL259 Standard Plug lor RG8 213 10/5 90 or 

PL259AM Amphertoi PL259 10/7.90oi 

PL259TS Pl.259 Tellon/Siivei 

UG21D Type N tor RGB. 213. 2i4 

UG83B N Female to P1259 

UG88C 8NC RG58 

UG146 S0239 toMaleN 

UG1/5/6 Adapter for RG58/59 (speedy) 10/2.(10 or 

UG255 S0239 to BNC Amphenol 

KA51-1S TNCRG58 

AM950M SMARG1428 

S0239AM Amphenol S0239 

GROUND STRAP — BRAID 

Nemai No. Description 
GS38 3/8 ' Iirmed Copper 
GS12 1/2 ' Tinned Copper 
GS3I6 3/16' TmnedCopper 
GS316$ 3/16' Stiver Plated 

GROUND WIRE — STRANDED 

Nemai No. Description 

HW06 6 Ga msiiiated stranded 


Call uf write for complete price list. Nemal’s 3 
is available at no charge with orders of $50.0C 

2-page Cable & Connector Selection Guide 

1 or more, or at a cost of $4.00 individually. 

NEMAL ELECTRONICS, IN( 

Q (305) 893—3924 • Telex 6975377 

12240 N.E. 14 Ave., No. Miami, FL 33161 

-^50 24 Hr. FAX(305)895—8178 


MINI-MOBIL MOUNT BY 

PaIi I tronics 

■ Cellular, VHF, UHF 
■Silver/Black BScratch Proof 
■Water Proof Blow Profile 

$21.95 plus $ 3.00 S&H ^257 
P.O. Box 8041, Berkley, Ml 48072 


MASTER MORSE CODE IN 40% LESS TIME! 

FSethocl Eritriin«ite$ the JO - 13 wpN plateau 

ADOPTED BY THE U.S. MILITARY AS THE NEW TRAINING 
STANDARD 

INSTRUCTION MQH OFESIRED ON AUDIO TAPES or 
OUR HEW COMPUTER PROGP.A.H FOR THE COMMODORE 
64. Both inethociS teach the entire ALi’HABET, 
NUMFiERS, PUNCTUATION and SPECIAL CHARACTERS 
in 39 TR.IALS at 20 V.’PM. 

Specify Audio Tapes (five cassettes), 
Floppy Disk or con.putGr cassette, 

$19.95 (IL. RES. include $1 saie.s tax) 

77 TSG, P.O. BOX 7, ASHLEY. IL 62808 


* -pr -K -kr -pc PRESENTING ic ic ic ic ic ^ 

CABLE TV 


-Ic-Ic-IcSTARRING -pc-pc-pc-pc-pc 

iERRQLD. HAMLIN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANrY PROGRAM AVAILABLE 

• LOWEST RETAIL/WHOLESALE PRICES IN U S 

• ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 

FOR FREE CATAUDG ONLY 1-800-345-8927 
S. FOR ALL INFORMATION 1-S18-71&-5914 J 


MCinC CABLKCO. INC. 

732SV, RESEDA 81VO., DEPT. te03 
RESEDA. CA 91335 


1986-87 CALL DIRECTORY 

(on microfiche) 

Call Directory.$8. 

Name Index .$8. 

Geographic Index...$8. 

Shipping per order $3. three $20. 

BUCKMASTER PUBLISHING 

Mineral, Virginia 23117 
_^703:894-5777 


THIS MONTH’S GOODIE FROM THE 

■ .... CANDY STORE: 

■ RDC ■ KENWOOD TS440S( 


TELEX HY-GAIN A 
T2X $329.70 


... —^nn«f 

Over 7500Ham related items in stock. .All prices FOB Preston. 
Send SASB for NBW HT price li.st. More specials in classifieds 

ROSS DISTRIBUTIN6 COMPANY 

78 South State Street, Preston, Idaho 83263 
‘ shone (2“ 
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NTERNATIONAL 


NOTES FROM FN42 

Correction: In Ratf Beyer 
DJSNW's report on the beacon 
robot, IY4M (February, 1987), the 
bandwidth of the receiver should 
have read: '‘about ± 250 Hz.” 
and NOT ± 2590 Hz. 

Welcome to Djurica Maletin 
YU7DR, writing from the Socialist 
Federal Republic of Yugoslavia, 
and inviting hams to come work 
from YU: .a very nice country 

[with the] blue sunny Adriatic, 
high mountains.. .national food 
[which] is very tasteful and wine 
pleasant to drink. Our people are 
always hospitable,” Only a sam¬ 
ple of information this month. 

This seems to be the month for 
royal birthdays, including one for 
the “King of Code, ” Samuel F.B. 
Morse (April27. 1791). In your DX- 
ing, remember to send birthday 
congratulations for the Queen of 
Denmark (16th), the Emperor of 
Japan (29th), and the King of Swe¬ 
den (30th). The 30th is also 
Queen‘s Day in the Netherlands. 
It is Independence Day in Senegal 
on the 4th and in Zimbabwe on the 
18th: Republic Day in Sierra 
Leone is on the 19th and National 
Day in Chad is on the 13th, which 
also is New Year's Day in Ban¬ 
gladesh. The 14th is Pan Ameri¬ 
can Day (Dia de las Americas). 
AndXYLs, the 7th is Womens Day 
in Mozambique. It is World Health 
Day everywhere on April 7, so 
wish everyone, everywhere the 
best of health in mind and body! 
A fter all, one of the four basic rea¬ 
sons radio amateurs are licensed 
is To Foster International Good¬ 
will! 

ROUNDUP 

Japan. We were pleased to re^ 
ceive a letter from Shozo Hara 
JA1AN, president of the Japan 
Amateur Radio League (JARL), 
promising this column amateur ra¬ 
dio information from Japan from 
time to time. An international 
column in a ham radio publication 
without any input from Japan is 
ridiculous! We hope to do a better 
job than we did a few years ago. 

HAMBIT. Billed as the *Tirst In¬ 
ternational Congress on Amateur 
Radio and Computers," HAMBIT 
was held in Rorence, Italy, last 
November, HAMBIT '87 will be on 
November 22; details are under 
the Italian flag, below, since the 


Associazione Radioamatori Ital¬ 
ian! (ARI) sponsors it. 

Diego Garcia. Bill Poulin 
KA4WWG/MM writes to encour¬ 
age hams to bring their equipment 
"for a expedition for 12 months 
that they will never believe." Well, 
first you join the Navy.. . Diego 
Garcia is a U.S. Navy support and 
communications facility in the 
middle of the Indian Ocean (VQ9). 
Using the club station, an ICOM 
745 and a TH7 beam up about fifty 
feet, "the bands are really fun to 
work," he writes. He worked 
Guam, the Malaysian Peninsula. 
Europe, and a few stateside sta¬ 
tions. Full operating privileges 
are yours "regardless of current 
stateside license." More info on 
Diego Garcia is available by writ¬ 
ing: Station Manager, Diego Gar¬ 
cia QSL Bureau, Box 15, NAV- 
SUPPFAC, Fleet Post Office, San 
Francisco CA 96685. 

Africa. "By the early part of the 
next century virtually the whole of 
mankind should be brought within 
easy reach of a telephone." 

That was an objective set by the 
Independent Commission for 
World Wide Telecommunications 
Development, which led to the 
"Arusha [Tanzania] Declaration," 
which led to discussions about 
African Telecommunications De¬ 
velopment by the pan-African 
telecommunications network 
(PANAFTEL). A common strategy 
is to be developed for extensions 
of current cooperative efforts in 
the fields of training, research and 
development, purchasing policy, 
maintenance, tariffs, and the in¬ 
ternational development priorities 
for the continent. (Excerpted from 
the December ITU Telecommuni¬ 
cations Journal, the magazine of 
the International Telecommunica¬ 
tions Union). Talk about chal¬ 
lenges! 

(The ITU—for readers new to 
this column—is an autonomous 
organization, with functional rela¬ 
tionships with the United Nations, 
located in Geneva, and with a 
membership of 159 nations. Its 
function is to set up international 
regulations of radio, telegraph, 
telephone, and space radio-com¬ 
munications, and allocate radio 
frequencies. The magazine has a 
history a bit longer than that of the 
United Nations. The December is¬ 
sue includes this, from the Journal 
Telegraphique for December, 


1886: "The Imperial Telegraph 
Administration of Brazil has re¬ 
cently opened a telegraph office 
in the quarantine station of llha 
Grande to the South of Rio de 
Janeiro." (A new DX country?) 

A new plan for FM broadcasting 
in band II. to go into effect July 1, 
this year, was drawn up in 1984 for 
the whole of Region 1 (Africa and 
Europe, including all of the USSR, 
Turkey, and the Arab countries of 
the Middle East) and Afghanistan 
and the Islamic Republic of Iran 
from Region 3. In Nairobi recently, 
a new plan was drawn up for tele¬ 
vision broadcasting in the fre¬ 
quency bands I. III. IV, and V. A 
report on that will be in this 
column in the future. 

Worfd. Better and faster: That's 
the word for what will be available 
by 1990 for communications 
across the Atlantic and Pacific 
Oceans with fiber-optics—glass 
fibers and laser beams in under¬ 
water cables. Audio quality will be 
superior to both the present cop¬ 
per cable system and satellite sys¬ 
tem—and faster than via satellite 
since Earth-bound channels are 
45,000 miles shorter. The Atlantic 
cable is scheduled for operation 
next year and the Pacific, the year 
after. 

D 

FRANCE 

Chuck Martin F/AB4Y 
American Embassy Paris 
APO NY 09777 

A veritable explosion of packet 
radio activity is underway in the 
French Republic. Remy F6ABJ. 
the "guru" of packet, said that his 
company had originally built 200 
boards for packet. The demand 
has been so great that 600 units 
have been built and the demand is 
still increasing. He has started the 
association called ATEPRA; there 
are about 190 in the Paris area 
that are active in packet. 

The propagation characteris¬ 
tics on 14 MHz are such that only 
one 20-minute window opens 
each day where communications 
with the USA are possible. 

Three frequencies are used 
for packet communications in 
Europe: 144.675 (primary). 
144.650 (secondary), and 
166.625 (tertiary). These frequen¬ 
cies were chosen arbitrarily, and 
while they have proven adequate 
in their own right, it is difficult 
or impossible to co-locate a 
digipeater with an FM repeater. 


due to heterodyning and desensi¬ 
tization. 

Packet radio is not addressed in 
the French amateur radio regula¬ 
tions. There is a modus vivendi 
wherein amateurs may operate 
packet legally. There is no 220- 
MHz allocation in Europe, so 
plans are underway to cross-link 
digipeaters on 430 MHz. In the fu¬ 
ture, there will be a 50-MHz alloca¬ 
tion in France. 

Paris has two active digipeat¬ 
ers: FIKAL and F6ABJ-2. They 
permit a Paris station to work sta¬ 
tions within a 125-km radius. I 
have connected with stations from 
Rouen to Orleans. There are two 
active PBBS systems operating: 
F6ABJ and F5LO. Another digi¬ 
peater will soon appear: FF6KEV. 
The future looks very bright for 
packet in France, with new sta¬ 
tions appearing every day. 

Reciprocal licenses for foreign¬ 
ers are now made "over the coun¬ 
ter" in France. The Republic has 
reciprocal operating treaties in 
force with some 30 nations. A 90- 
day permit can be had for a fee of 
FF 42 ($0.16 per French Franc as 
of 1/27/87], and a one-year permit 
costs FF 150. 



GREECE 


Manos Darkadakis SV1A/V 
Box 23051 
11210 Athens 
Greece 

I would like to welcome the re¬ 
turn of Wayne Green to the mag¬ 
azine! Since this column is written 
months before it appears, it may 
look a little old, but it is necessary 
to say because, even though I 
don’t know Wayne Green in per¬ 
son, I think this was the best thing 
happening to the magazine for the 
last two years. Since I also believe 
that everybody has to be in proper 
position, I am glad to see W2NSD 
back in charge of 73. 

THE ABEPa0 

Last July you may have heard a 
strange callsign, SX1MBA, on the 
air for seven days, working the 
pileups all day and all night long. 
This call had been given to the 
Radio Amateur Association of 
Greece (RAAG) during the cele¬ 
bration of Navy Week. The station 
was in the radio room of the 
Memorial Battleship Abepaxp: 
that is where the MBA suffix came 
from. Here is the story, from re¬ 
cent Greek history: 
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The 1980 SV1DC/SVHW/SV1JG operation on the back balcony of the 
Monastery, with all equipment. 


After the signing of a peace 
agreement between Greece, Ser¬ 
bia, Bulgary, and Montenegro on 
November 20, 1912, Turkey was 
starting to prepare an expedition 
to the Aegean Sea to defeat the 
Greek navy and occupy Greek 
islands. 

This was noticed by a Greek 
squadron, and the fleet began to 
patrol on the Dardanellia Sea to 
watch for the Turks. Action began 
December 3 when the Turkish 
fleet came along the strait. The 
Abepcjip, with a speed of over 20 
rnph. left the Greek fleet and cir¬ 
cled around and attacked the 
flank of the Turkish fleet, firing 
many successful shots. As the 
rest of the Greek fleet came up 
under cover of the fire from the 
guns of the Abep(o<f>, the Turkish 
fleet retreated. In less than three 
hours the fight was over: It was a 
victory by almost just one ship! 

SX1MBA ran on this ship, the 
Abepctxp, for seven days on all 
bands and all modes. There were 
HF stations as well as VHF for the 
local people. RAAG equipment 
was used; lots of other SVIs of¬ 
fered tuners, power supplies, 
keyers, switches, and even key¬ 
boards for RTTY. Simple dipole 
antennas were used on all bands, 
and special attention had been 
paid on CW and the low frequen¬ 
cies. By the end of the week, 
9,000QSOs had been logged. 

A nice-looking QSL card with a 


photo of the ship was developed, 
as well as a special award for 10 
IRCs, from RAAG*s Award Man¬ 
ager. Those who have already ap¬ 
plied should have them by now [in 
March]. 

MT. ATHOS AGAIN 

By the time you read this, you 
should have heard about a new 
failed attempt to activate Mt. 
Athos, last August, by an Italian 
group. I won’t go into detail (al¬ 
though I know many details) since 
it was covered in this column be¬ 
fore. and I do not want to bore you. 
[November, 1986, issue; but here 
is a picture we did not use in that 
issue. ] Also, the circumstances of 
this attempt were not so different 
except for one thing: This time, 
the Italian group made sure to 
leave very few chances to anyone 
coming along later for a try. Now 
for those who still need this rare 
country, things aren’t so easy and 
only time will tell who is to be 
blamed about it. DL7FT and the 
Italian group may have shut the 
doors of Mt. Athos forever. 

In the meanwhile, work anyone 
you hear clai ming to be from there 
and worry later about its validity. 

Medical Administration Radio, 
station J4MAR, was established 
recently in Greece in order to give 
medical help to those who need it. 
RAAG is providing QSL service 
for its members completely free of 
charge. 
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At HAMBIT W, left to right: Mario I5WBJ, Clelia I5ICY, Mr. Giani, Mr. 
Spina and Mr. Poli of the Italian Telecommunications Ministry, Carlo 
I5CLC, Marco I5ZMH, Cesare ISTGC, Mario I5DEX, and Francesco 
I5IGQ. 


D 

ITALY 

Further information on HAMBIT 
may be obtained by sending an 
SAE. and IRCs for an airmail 
stamp with your request to Carlo 
Luigi Ciapetti iSCLC, Via Trieste 
36,50139 Florence, Italy. 

Florence, Italy, the ’’Capital of 
European Culture.” played host 
to 250 representatives of the high- 
tech world on Sunday, November 
23rd last year, thanks to the spon¬ 
sorship of ARI, the Italian Tele¬ 
communications Ministry, EX¬ 
POSER (one of Italy's big fairs), 
and the Florence Savings Bank 
(Cassa di Risparmio Firenze). Pa¬ 
pers were presented by represen¬ 
tatives of Germany, the Nether¬ 
lands, Sweden, Switzerland, and 
Italy, on subjects ranging from 
dedicated software through digital 
modulation and application and 
data radio transmission, to data 
security. A general overview of the 
field was presented, from the lat¬ 
est high-tech developments to 
current research into the high 
tech of the future. Carlo ISCLC, 
president of the Florence branch 
of ARI, organized and coordinat¬ 
ed HAMBIT ’86. 

Presiding at the opening ses¬ 
sion was University of Florence 
Professor Vito Cappellini, director 
of the Italian Institute for Radio 
Wave Research; welcome was ex¬ 
tended by the President of the Ital¬ 
ian Republic, Francesco Cossiga 
I0FCG. 

HAMBIT ’87, to be on Sunday. 
November 22, this year, will focus 
on PC-compatible hardware and 
software for amateur radio. 



REPUBLIC OF KOREA 

Our guest columnist, Byong-joo 
ChoHLSAP: 



Not having heard from our Ko¬ 
rean correspondent, HLIAFP, for 
several months, here is a guest 
appearance to fill in for him. 

You may be surprised to re¬ 
ceive this letter from an unknown 
Korean amateur radio operator, 
but I got your name and address 
from the KARL DX News (the offi¬ 
cial bulletin of the Korean Ama¬ 
teur Radio League) [in which 73 
said It would welcome news). I am 
a charter and life member of 
KARL since it was organized way 
back in 1955. 

I wish to be a news supplier for 
you. I am retired from the EL0AP/ 
MM last June (Sanke Steamship 
Company, Tokyo) and was ex- 
HM1AP, HM9AP, HM5AP. EL0P/ 
MM, PA9SR. HM5AP/DL. and 
YB0ZAA/HL5AP. My amateur 
class is 1st Class Amateur (same 
as top class in W), and I am QRV 
on all bands/modes with 2 meter, 
and a keen award hunter and 
DXer. 











A new ham flies high! XE1XJX with his wife and daughter. XE1MKT and 
his wife, XE1RBT, are behind. 


I am chairman for the Korea 
DXer Society, established in 1960 
with HL9KKB, etc., and we issue 
the WAK award to hams and 
SWLs. I am at PO Box 4, Haeun- 
dae, Pusan, Korea 607-04. 

I am QRV on 14 MHz CW every 
day around 2300-0200 UTC, and 
0600-0800 UTC 14 MHz CW for 
DXing. I should like to OSO every¬ 
one, spread out all over the world. 
My QSL manager is Hideke Nishi- 
da JH4NPP, PO Box 229, Okaya¬ 
ma, Japan 700. It is OK via JARL7 
JH4NPP or myOTH also. 

My two sons are also hams: 
HL5QU and HL5BDE, who is the 
main engineer on the M/S Spring 
Swift under a Liberian bulk carrier 
[flag]. He hopes to operate EL0??/ 
MM soon if he can get a license 
from the Liberian government. 

I was chief radio operator for the 
Sanke Line, and once was a flight 
radio operator and communica¬ 
tions manager for an airline, with 
5,000 hours of flying time. I was a 
radio engineer in Saigon during 
the Vietnam war. 

It didn't surprise us to hear from 
HL5AP—We hear more and more 
from hams all around the world. 
But we bet it will surprise HL5AP 
to see parts of his letter here! 
When space is available, we enjoy 
sharing our mail. Write us, and 


maybe you'll be surprised, too. 
Maybe we 'll start a new small sec- 
tion—International Ham Of The 
Month—and select one letter from 
an overseas ham each month. 



MEXICO 


Mark ToutjianXEIMKT 
Apartado Postal 42-048 
06470 - Mexico, D.F. 

GOOD NEWS FROM MEXICO 

More than a year has gone by 
since the big Mexico City earth¬ 
quake. Bad memories were 
brought back once again with the 
recent El Salvador earthquake, 
but Mexican hams were quick to 
respond to the needs of our 
friends “south of ot/r border.” 

I cooperated with a local cultur¬ 
al group near my home which was 
able to send, from Mexico City, a 
10-ton truck with supplies to 
friends in San Salvador. The cus¬ 
toms officials at both borders 
(Mexico/Guatemala and Guate¬ 
mala/El Salvador) were outstand¬ 
ingly organized and helped us 
through with no red tape. But how 
was it possible for us to find out 


the needs of our friends down 
south—since there was little or no 
telephone communication into El 
Salvador for some time? 

You guessed it! If it wasn’t for 
my ham equipment, we wouldn’t 
have known that our friends need¬ 
ed more than a thousand sheets 
of galvanized roofing, literally tons 
of food, blankets, medicine, and 
other necessary items. 

After the trucks had arrived, 
what a pleasure it was to hear 
Dominic, in San Salvador, all 
choked up on the air, trying to 
thank us for all that was done. 

Yes, ham radio had done it 
again! 

THE JOY OF HAM RADIO 

At the time of this writing, I am in 
the middle of writing a new book, 
entitled The Joy of Ham Radio—A 
Beginner's Guide. 

When I first began investigating 
ham radio, I felt that I was lost in a 
jungle full of tubes, circuits, wires, 
and strange people who crawled 
out of bed in the evening for 
QSOs, QSYs, and QRTs. I sympa¬ 
thize with today’s innocent and 
bewildered beginner who is often 
on the border of pulling the plug 
and picking up another hobby. 

My book is to encourage the 
real newcomer who has a spark of 
interest but has no idea of what 
he’s getting into. Learning some¬ 
thing new can be joyful. Ham ra¬ 
dio is not the exception. 

Besides the introduction, there 
are six basic chapters, two appen¬ 
dices (one with a glossary of 
ham-radio terminology and one 
with charts and tables), and a sub¬ 
ject index for quick reference. 
Depending on the agreement 
between the publisher and me. 
I hope to have the Spanish edi¬ 
tion available not too long after 


its first U.S. printing in English. 

For me, trying to learn on my 
own was not easy at all. Trying to 
determine what equipment I 
should buy, how and where to in¬ 
stall my antennas, and all the oth¬ 
er juicy details, was like trying to 
nail jello to a barn door. 

Special Note: Congratulations 
to my father-in-law, Jesus Becerril 
XE1XJX. who just got his license 
after many years of interest in 
ham radio! In fact, he was the one 
who first got me started! 



YUGOSLAVIA 


Djurica Maletin YU7DR 
POBox 132 
21400 Batka Palanka 
Yugoslavia 

I hope the information I will have 
for 73 International will be inter¬ 
esting because I work each day on 
all HF bands and participate a lot 
in HF contests. Also, I am a QRQ 
CW contester. 

The Vo|vodina Award. On HF 
bands 1.8 to 28 MHz (no new 
bands), six contacts from Europe 
with YU7 or 4N7, YT7, or YZ7; two 
contacts DX. On VHF band (144 
MHz), three contacts from Eu¬ 
rope, one DX. 

Send GCR (no OSL cards) with 
8 IRCs or U.S. $1 to Savez Ra- 
dioamatera Vojvodine, Trg Lenji- 
na 10. 21000 Novi Sad, Yugo¬ 
slavia. 

Information about licenses can 
be had via SRJ, Box 48,1101 Bel¬ 
grade, Yugoslavia. 

All QSL cards for 407WCY, 
YT0ARG, YZ7Q. YZ7L, YZ7ARG. 
YT7T. YZ7DR are sure through 
YU7DR.B 



CES 800 STANDARD FEATURES 

• Half and full duplex capable 

• Back HI positive action keyboard 

• Adjustable levels for any radio 

• /Ujdible sidetor^e * /uJtCKnatic PTT 

• Auto rrrtcrophone mute 

• Off-book speaker mute 

• On-hook dialing 

CES 800 OPTIONAL FEATURES 

• Aulo dial of 21 digit numbers 

• Programmable dial speed changes, and 
pauses with or v/ithout PTT 

• Last number re-dral 

• D^rxfe options including — latched call 
light, audible alert, born relay outmjt 


Make The 

km 

Connection 



ciUJL lis Hcm ‘nNUL fi^ — 


Communications Electronics Sf^ciaities, Inc 
S Orlando Avenue 
Winter Park, Florida 32789 
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ROPAGATION 


DTM 

Now Keypad Programmable 


CBS 700 KEYPAD 
PROGRAMMABLE OPTIONS 

^Automatic dialing and automatic ANl 

• Fourth column tones 

• Dialing speed changes and pauses with or 
without PTT 

• Manual dialing while in automatic mode 

CES 700 STANDARD FEATURES 

• Audible sidetone • Automatic PTT 

• Adjustabie levels for any radio 

• Automatic microphone muting 

• Back lit sealed keypad 

• Last number re-dialing 
PROVEN CES RELIABILITY 

• Crystal controlled frequency 

• Field serviceable • Full year warranty 



Make The 

0b: 

Connection 




Call lit IIOW& toll free — 14100-327-^51^ 

Communications Electronics Specialties, Inc. 
803C S. Orlando Ave., Winter Park, FL 32789 


DEALER DIRECTORY 


Fontana CA 

Complete lines—ICOM. Mirage, KLM, 
Larsen, Astron, B & W, Over 4000electron¬ 
ic products for the hobbyist. Also CB and 
business radios. Serving you from a 6000 sq. 
ft. store. Fontana Electronics, 8628 Sierra 
Ave., Fontana CA 92335,822-7710. 


San Jose CA 

Bay Area's newest amateur radio store. New 
& used amateur radio sales & service. We 
feature Kenwood, ICOM. Azden, Yaesu, 
Ten-Tec. Santee & many more. Shaver Ra¬ 
dio, Inc., 1775A S. Winchester Blvd., 
Campbell CA 95008.370-6665. 


New Castle DE 

Factory authorized dealer! Yaesu, ICOM. 
Ten-Tec, KDK, Kenwood, AEA. Kantron- 
ics, Santee. Full lineofacccs.sorics. No sales 
tax in Delaware. One mile off 1-95. Dela¬ 
ware Amateur Supply, 71 Meadow Road, 
New Castle DE 19720,328-7728. 


Miami FL 

Casa Marconi, Inc. Pre-owned communica¬ 
tions equipment, We do repairs. Send SASE 
for prices. Casa Marconi, Inc., 7189 SW 
8th Street, Miami FL 33144, 264-8443 

Preston ID 

Ross WB7BYZ has the largest stock of ama¬ 
teur gear in the Intermountain West and the 
best prices. Call me for all your ham needs. 
Ross Distributing, 78 So. State, Preston ID 
83263, 852-0830. 

Derry NH 

Serving the ham community with new and 
used equipment, We stcxrk and service most 
major lines: AEA. Astron, B&W, Cushcraft, 
Encomm, Hy-Gain, Hustler, ICOM, Ken¬ 
wood. KLM. Larsen, Mirage, Mosley; 
books, rotors, cable and connectors. Busi¬ 
ness hours Mon.-Sat. 10-5, Thursday 10-9. 
Closed Sun./Holidays. Rivendeil Electron¬ 
ics, 8 Londonderry Road, Derry NH 
03038, 434-5371. 


DEALERS 

Your company name and message can contain up to 25 words for as little as $199 
yearly (prepaid), or $50 for three months (prepaid). No mention of mail-order 
business or area code permitted. Directory text and payment must reach us 60 days 
in advance of publication. For example, advertising for the July ’87 issue must be 
in our hands by May 1st. Mail to 73 Amateur Radio , WGE Center, Peterborough. 
NH 03458. ATTN; Hope Currier. 
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NOVICE ENHANCEMENT- 
WELL, ITWON^THURT 

The Novice Enhancement 
bands will, in my estimation, help 
to attract a few more Novices and 
should help considerably to im¬ 
prove the percentage of Novices 
who upgrade. 

The Novice ticket was always a 
kick in the head—forcing new¬ 
comers to use our slowest and 
most difficult means of communi¬ 
cations on our most crowded and 
difficult bands. One could hardly 
orchestrate a better system to de¬ 
feat Novices if one tried. 

But of course what will probably 
happen is the same as we had 
thirty years ago when Novices 
were permitted to use phone from 
14S~147 MHz—they'll rush to use 
the phone allocations, and that’s 
all most of 'em will ever use. The 
two-meter Novice phone alloca¬ 
tion was removed when it was 
found that a very high percentage 
of Novices used it exclusively and 
then, when their nonrenewable 
licenses ran out, were gone- 
forever. 

Look. I’ve been pushing for a 
no-code license (with a more seri¬ 
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ous technical exam in its stead) 
for over thirty years now, but I've 
never suggested this was any kind 
of a cure-all for our dropping num¬ 
bers. A no-code ticket, plus the 
new Novice bands, will help. I’ll 
expect to see a small growth in our 
numbers, but as far as having 
even a slight effect on America’s 
loss of high-tech career peo¬ 
ple... no way. 

If we're going to get back to 
even the moderate growth ama¬ 
teur radio had from 1946-1963 
(17 years) of 11 % per year, we’re 
going to have to get serious about 
rebuilding the infrastructure 
which brought us young newcom¬ 
ers—school radio clubs. Today, 
even after editorials and articles in 
both 73 and QST on the impor¬ 
tance of getting youngsters into 
the hobby, many (perhaps most) 
ham clubs are still hostile to kids 
and go out of their way to discour¬ 
age 'em. I'm not just blowing 
steam—I’m getting letters from 
young hams reporting their great 
frustration over the treatment 
they’ve gotten from their local 
ham clubs. 

How is it at your club? When a 
Novice comes to a meeting, how 


many members go out of their way 
to welcome him to our hobby? 
How many invite him to visit their 
ham shack? How many offer to 
help him upgrade? How many 
even say hello? What I keep hear¬ 
ing is that the club members treat 
Novices like Untouchables in In¬ 
dia. Yuccck, a Novice—what’s he 
doing here? 

Probably the brightest side of 
Novice Enhancement is that the 
ham industry will start seeing 
some additional equipment 
sales—which I don’t begrudge 
them a bit. 

By now you’ve heard that the 
FCC is well on its way toward tak¬ 
ing almost half of our 220-MHz 
band away so more ordinary peo¬ 
ple can have mobile radios. After 
how many years of my warning 
you this was coming, it shouldn't 
be even a small surprise. And 
don't buy the guilt trip about your 
not using the band. The reason 
most of us haven't used 220 MHz 
is because we didn’t need to and 
there weren’t any big benefits to 
using it—so why should we spend 
several hundred hard-earned dol¬ 
lars to buy the gear? The hard fact 
of life is that with the small number 
of active hams we have left today, 
much of two meters is little used 
over most of the country. 

Hey, it wasn’t all that long ago 
that the top two MHz of two meters 
was virtually unused. Hams with 
longer memories will remember 
when the publisher of CQ pro¬ 
posed giving the two MHz up so it 
could be a new CB band and thus 
get away from the horrid skip 
plaguing eleven meters. We’ve 
solved that instead by getting rid 
of the sunspots—at least for a few 
years. 

Last year there was Don 
Stoner’s proposal to take the top 
two MHz of six meters and turn it 
into a Citizen’s Packet Band. I 
think this was more defeated by 

Continued on page 10 
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QSL OF THE MONTH 

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 


QRM 


Editorial Offices 
WGE Center 

Peterborough NH 03458-1194 
phone: 603-52S-4201 

Advertising Offices 
WGE Center 

Peterborough NH 03458-1194 
Phone:800-225-5083 

Circulation Offices 
WGE Center 

Peterborough NH 03458-1194 
phone: 603-525-4201 

Manuscripts 

Contributksns in the form of manu¬ 
scripts with drawings and/or photo- 
graf^ are weioosne and will be con¬ 
sidered for possible publication. We 
can assume no responsibility for loss 
or damage to any maleriai. Please en¬ 
close a stamped, self-addressed en¬ 
velope with each submission. Pay¬ 
ment for the use of any unsolicited 
material will be made upon arxep- 
tarK^e. A premium will be paid for ac¬ 
cepted arlR^ that have been submit¬ 
ted electron^aily (CompuServe ppn 
7(^10,775 or MCI Mail * WGEPUB' ) 
or on disk as an IBM-compatible ASCII 
file. Ml contributions should be direct¬ 
ed to the T3 editorial offices. “How io 
Write for 73'* guidelines are available 
upon request. US citizens must in¬ 
clude their social security number with 
submitted manuscripts. 

Subscription information 
Rates: in the Uruted States and Pos¬ 
sessions: One Year (12 issues) 
S24.97: Two Years {24 issues) $45.47. 
Elsewhere: Canada and Mexico— 
$39.00/1 year only. US funds. Foreign 
surface mail—$45.00/1 year only, US 
funds drawn on US bank. Foreign air 
maii—please Inquire. To subscribe, re¬ 
new Of change an address: Write to 
Subscription Department, PO Box 
931, Farmingdale NY 11737. Return 
postage guaranteed. For renewals 
arKi changes of SKidress, include the 
address label from your mcxn recent 
issue of 73 For ^ subscriptk»ts. in¬ 
clude your name and address as welt 
as those of gift recipients. For ques¬ 
tions concerning your subscription, 
call toll free 1-800-227-5782. To place 
subscription orders, please cali us loll 
free at 1-800-722-7790 between 9 am 
and 4:30 pm Eastern time or write to 
73, Subscription Department, PO Box 
931, Farmingdale NY 11737, 73 Ams- 
teur Radio (ISSN 0745-080X) is pub¬ 
lished monthly by WGE Publishing. 
WGE Center, Peterborough NH 
03458-1194, Second class postage 
paid at Peterborough NH 03458 and at 
additional mailing offices. Canadian 
second class mail registration number 
9566. Entire contents copyright €> 
1987. WGE Publishing. All rights re¬ 
served. No part of this publication may 
be reprinted (k otherwise reproduced 
without written permission from the 
j»;tf:atsher Mk:rof>im Edition—Univer¬ 
sity Microhlm, Ann Arbor Ml 48106. 
Poatmaater: Send addre^ changes 
to 73 Amateur Radio, Subscription 
Services, PO Box 931, Farmingdale 
NY 11737. Nationally distributed by In¬ 
ternational Circulation Distributors. 
Read This Now; As you read this, you 
will find your eyes becoming heavy— 
heavy—heavy—you can hardly keep 
them open. You are oh so sleepy, but 
you can’t stop readirtg thus fine print 
Though you will have no reairflection 
whatever of reading this when you 
awake, you will find yourself inex¬ 
orably drawn to Las Vegas In Novem¬ 
ber for the Ham/West hamfest. You 
won’t (eel really whole again until you 
have come to the 73 booth and signed 
a renewal of your 73 subscription- 
even if it hasn’t run out yet. Right after 
you read this, you will be wide awake— 
you will feel worKlerfully refreshed and 
turn immediat^y to read Wayne’s ectt- 
torial—you wil have no memory what¬ 
ever of reading this—arxl you will start 
making vacation plans for Ham/West 
tomorrow. Now wake up! 
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EDITED BY PERRY DONHAM KWIO 


Golden Gigahertz 
Contest 


ICOM AMERICA AND 73 are proud to an< 
nounce that the first Golden Gigahertz Con¬ 
test will be held from 0001 UTC July 13th 
through 2400 UTC July 14th. The contest 
frequencies are 1.260-1.300 GHz. All partici¬ 
pants will receive a T-shirt and a hat, courtesy 
of ICOM. A "Golden Gigahertz” mounted on a 
plaque will be presented to the winner. Next 
month in 73we’ll print the complete rules and 
there’ll be a coupon for you to send in to re¬ 
ceive your log sheets and your T-shirt/hat. In 
the meantime, get on 1.2 gigs. 

Sour Sale 


IN A SOUR GRAPES move that probably had 
Novices laughing their heads off, hams at the 
recent Wheaton (Illinois) Hamfest displayed 
their anger over Novice Enhancement by sell¬ 
ing off their 220-MHz gear at giveaway prices, 
saying that they would never again operate on 
that band, or any other band where Novices 
were allowed to use a microphone. Of course, 
savvy Novices were stumbling over each oth¬ 
er trying to get In line to buy the cheap equip¬ 
ment. For the most part, sentiment seems to 
be running In favor of the expanded privileges, 
although some diehard (i.e., narrow-minded) 
hams are dead set against the Idea. These 
nonprogressives will be turning their collec¬ 
tive backs on our most precious resource: the 
horde of bright-eyed, eager-to-learn amateurs 
that are the lifeblood our hobby so badly 
needs. We all should make a special effort to 
encourage the Novices we come in contact 
with to explore the new range of possibilities 
now available to them. 

Range Wars II 


IT’S AMAZING TO ME that this hobby can be 
deregulating with one hand and getting crazily 
more complicated with the other. One of the 
biggest complications is the problem of coor¬ 
dinated repeaters, which looms larger and 
larger each month. The fact of the situation is 
that there are just too many repeaters on the 
air: One estimate (I think it was Wayne’s) 
projects that we are rapidly approaching the 
one-ham, one-repeater mark. (One fine result 
of this boom is that, while there are more ma¬ 
chines to work through, the limited number of 
hams using repeaters is spread out over the 
increased number of repeaters. We end up 
calling fruitlessly on machine after machine in 
search of a QSO.) Folks are getting nasty 
about who has the "right" to occupy a certain 
frequency, so much so that the FCC had to 
step in recently and declare that non-coordi- 


nated repeaters found interfering with coordi¬ 
nated repeaters were at fault and had the bur¬ 
den of resolving the problem. This, of course, 
started another equally intense battle over 
who is a "bona-fide” frequency coordinator, 
with little repeater kingdoms sprouting up all 
over the place. The upshot of this story is that 
the ARRL will now publish in the ARRL Re¬ 
peater Directory only those listings that have 
been submitted by a bona-fide Frequency Co¬ 
ordinator. If you have no idea whether or not 
your repeater (you do own one. don't you?) is 
coordinated or not. look in the Directory tor the 
coordinator in your area and ask him; you can 
also get the list of "approved" coordinators by 
sending an SASE to the League at 225 Main 
Street, Newington CT 06111, Attention: Re¬ 
peater Directory Editor. 

Buy DXCC 


IF YOU’RE A HAM who prides himself on 
owning the latest thing in amateur radio, the 
kind who immediately sells his transceiver 
when the new models are announced, then 
have we got a deal for you! For a mere $10 
million or so, you can own your very own DX¬ 
CC country! That’s right, you get an entire 
atoll (Palmyra) complete with Its very own call- 
sign (KH5). Of course, since you’ll own the 
country, you can change the callsign to fit 
whatever mood you’re in. Jack Wheeler 
KH6CC, speaking in the W5YI Report, advis¬ 
es, “The weather on Palmyra is terrible. . it 
rains all of the time. The clothing will rot right 
off your back! It’s not a desirable location for a 
permanent installation. That's why the Navy 
gave it up so readily after the war." If you are 
interested, contact Savio Realty in Honolulu. 

King Unpinned 


ROBERT KING WB8WKA has signed a con¬ 
sent agreement which ends a battle with the 
FCC that has lasted nearly two years. The 
trouble stemmed from a complaint that King 
allegedly maliciously interfered with the .04/ 
.64 repeater in Detroit. After being indicted 
with the charges. King agreed to a 14-day 
suspension of his commercial radiotelephone 
license, while denying the charges of interfer¬ 
ence. The commission then revoked his ama¬ 
teur license based on King’s agreement to the 
14-day suspension. The revocation was over¬ 
turned by an FCC Administrative Law Judge 
who found that "the bureau carefully con¬ 
cealed from Mr. King and his counsel its inten¬ 
tion to use Mr. King’s consent to the suspen¬ 
sion of his commercial radio license as a basis 
for seeking revocation of his amateur radio 
license” The consent agreement means that 
the FCC has terminated revocation and sus¬ 
pension proceedings against King; the agree¬ 
ment IS not an admission of guilt 


Jammer Jammed 


LARRY KACZMARCZYK, ex W3UQW, of 
Manhonoy City, Pennsylvania, was recently 
fined Si ,000 for malicious jamming which was 
monitored and visually observed by engineers 
from the Langhorne FCC office. Kaczmarczyk 
had surrendered his license for cancellation 
some time ago as a result of an FCC case 
against him involving alleged malicious inter¬ 
ference. 

No 17 Now 


THE FCC HAS DISMISSED a petition filed by 
the ARRL which sought earlier access to the 
new 17-meier band (18.068-18.168 MHz). 
Over 60 countries now allow amateur opera¬ 
tion In the segment, but the current primary 
users (government agencies) say that they will 
need the band until July 1,1989. 

SL Fete 


1987 IS THE 25TH anniversary of the Liberia 
Radio Amateur Association (LRAA). and the 
group has planned several events to com¬ 
memorate the occasion. Throughout 1987. 
Liberian hams will use a 5L prefix In place of 
the normal EL (EL2XT becomes 5L2XT, etc.). 
During special 25th-anniversary events, the 
suffix /25 will be tacked on. The Liberian Min¬ 
istry of Post and Telecommunications is Issu¬ 
ing a special postage stamp in honor of the 
event. Other activities include an International 
QRP Day. a special DX contest on Liberian 
Independence Day (July 26), and an empha¬ 
sis on the Work All Liberia award. To qualify 
for the award, work one station in each of the 
nine Liberian counties (the number in the call 
denotes the county) on at least three bands. 
Send QSLs confirming your contacts and U.S. 
$5 to LRAA. PO Box 987, Monrovia, Liberia. 

Dateline Dayton 


THE DAYTON AMATEUR RADIO ASSOCIA¬ 
TION (DARA) is once again offering their pop¬ 
ular college scholarship program. Any li¬ 
censed amateur graduating from high school 
in 1987 is eligible to apply for one of the $1,000 
awards. The scholarships are granted based 
on a combination of financial need and aca¬ 
demic accomplishment, with consideration 
given to service to amateur radio and commu¬ 
nity involvement. Applicants are not restricted 
to those pursuing a baccalaureate degree; 
those working toward associate or trade/voca¬ 
tional degrees are also encouraged to apply. 
All entries must be postmarked no later 
than May 15, 1987. Winners will be an¬ 
nounced around June 1,1987. For more infor- 

73 Amateur Radio • May, 1987 7 
























M^r\ Mil I 



Please send information on your 
line of amateur antennas to: 

NAME . 

ADDRESS . 

CITY STATE ZIP 


THE STANDARD OP PBRPORMANCB 



One Newtronics Place 
f^insral ^ells, Texas 76067 

1. 


^269 j 


malion and an application form, write to the 
DARA Scholarship Committee. 317 Ernst Av¬ 
enue, Dayton OH 45405. 

More Money 


THE FOUNDATION FOR AMATEUR RADIO 
(FAR) has announced that twenty-six scholar¬ 
ships will be awarded for the 1987-88 aca¬ 
demic year. Any licensed amateur pursuing 
full-time studies at an accredited college, uni¬ 
versity, or technical school is eligible to com¬ 
pete for these awards. Most of the scholar¬ 
ships require at least a General-class license. 
The awards range from $350 to $900, with 
preference given in some cases to specific 
geographical areas. Information and applica¬ 
tion forms are available from FAR Scholar¬ 
ships, 6903 Rhode Island Avenue, College 
Park MO 20740. 

Bed Pan Portable 


MEMBERS OF THE RADIO AMATEURS OF 
EASTERN LONG ISLAND were recently 
asked to provide backup communications for 
Long Island's Southampton Hospital while the 
facility’s telephone system was being expand¬ 
ed. Organizers Bill Yamka N2DXG and Char¬ 
lie Styler WA2UEG were joined by Richie Sell- 
entin N2RL, Susie Yamke N2GYR. Mary 
Sellentin N2GTK, Rune Pehrson W2VMI. Rod 
Swiderski NU2M. and Serge Popper N2DEJ: 


the group was spread out to strategic loca¬ 
tions throughout the hospital and communi¬ 
cated via two meters. 

F8E0K 


HAMS MAY NOW USE F8E on 902 MHz and 
above. F8E, in which the carrier is modulated 
by two or more voice channels (stereo), was 
previously restricted to only the 900-MHz 
band. The action is in response to a petition 
submitted by the Southern California Re¬ 
peater and Remote Base Association. 

Israeli Shift 


NEW ISRAELI PREFIXES will be showing up 
on the bands very soon, according to a story in 
The Westlink Report. Israel's calls have been 
restructured, with the callsign now reflecting 
the operator’s license class. Novices will hold 
calls from the 4Z9AAA-4Z9ZZZ block; class B 
ops will retain their 4X4, 4Z4, and 4X6 calls; 
class A (up to 1,500 Watts out) amateurs will 
sport new 4X1 prefixes. 

Exit, SL 


THIS MONTH'S NEWS came to you with help 
from The WSYl Report. Westtink.and TheAR- 
RL Letter. Please send your news notes and 
photos to 73 Magazine, WGE Center. Peter¬ 
borough NH 03458, Attention: QRX. 


I 


JOIN ARRL 
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EVER SAY DIE 


from page 4 

worries over interference to TV 
than any concern over the loss to 
amateur radio. The scuttling of the 
FCC’s try at a no-code ticket for us 
left us with few friends where they 
really count, so we’d better get 
used to giving up our bands—par¬ 
ticularly in the microwaves. 

The only way I can see a major 
change coming about would be if 
we stopped our infighting and our 
pretending that our days of fun 
and games will never end. It is 
time to get serious about getting 
our hobby growing again. And I 
mean growing at 30-50% a year, 
not 5%. 

West link reported that some 
hams, upon learning that Novices 
would soon be sharing 220 MHz 
with them, sold their rigs in dis¬ 
gust. Frankly, I think they did ex¬ 
actly right. The last thing we need 
on 220 MHz to greet the Novices 
are a bunch of narrow-minded big¬ 
oted rednecks like that. No, what 
we do need up there is a big wel¬ 


coming committee, complete with 
repeaters. More than that, let’s 
start setting up 220 repeaters 
which crossband to 20m and 75m, 
so they can discover the fun we’ve 
been having. 

How many crossband contacts 
have you ever made? I’ve had a 
ball with ’em down through the 


years. Back in 1950, I used to in¬ 
terconnect 2m and 80m RTTY sta¬ 
tions. Back in the early repeater 
days, the Concord (NH) repeater 
would switch over to 6m for a few 
minutes every hour. If you started 


using it during that time, it would 
stay in that mode until you quit, so 
I had lots of great 2/6m contacts. 

Along in 1971, my WR1AAB re¬ 
peater was set up so it could work 
2/6m or2/10m. I had a ball talking 
with South American stations 
through my repeater. I set up an¬ 
other for 2/20m and was able to 
walk almost anywhere in town 
and work 20m with my hand-held 
2m rig. 

Back in 1946,1 had a ball inter¬ 
connecting 20m and 75m sta 
tions, making it possible for those 


on a 75m net to work some darned 
good DX. That was quite legal 
and, by the way—still is. It was a 
ball getting a ZS or a 5N into a 75 
round table. I'll never forget it. 

We can do the same for Novices 


if we set up our repeaters so they 
can provide a window on our lower 
bands. The FCC has gotten used 
to this and agrees it’s legal. 

It’s a shame that we’re about to 
lose a big chunk of 220, now that 
we may have the first real use for 
the band. The problem, as I men¬ 
tioned earlier, is that we have far 
too few amateurs to actually use 
the frequencies we’ve been allot¬ 
ted. We tend to take the easy path, 
jamming ourselves up on the low 
bands and avoiding the extra ex¬ 
pense and trouble of developing 
the UHFs. 

When repeaters got going on 
2m, most 6m operation soon 
ceased. Much of 6m is deserted 
now. Oh, if the sunspots bring 
some skip back to 6m, we’ll see 
some action, but since there are 
very few countries where amateur 
operation is permitted on this 
band, it won’t be big. 

Two meters is fairly well occu¬ 
pied, between sideband and re¬ 
peaters. 220 is sparsely used—a 
few repeaters, but most of them 
not very active. Heck, for that mat¬ 
ter, I’d estimate that about 75% of 
the 2m repeaters are rarely used. 
These are more monuments to 
egos than real services to their 
communities. 


“The last thing we need on 220 MHz 
to greet the Novices are a bunch 
of narrow-minded bigoted rednecks. 
What we do need up there is a 
big welcoming committee, 
complete with repeaters ." 



GET THE BMNR 


Tb Iransforin your shack into a DX 
powerhouse, combine the intelligenee 
ol’Yaesu’s FT-767GX HP/VHF/OHP 
base station and the muscle of our 
powerful PL-7000 HF amplifier. 

Youll be amazed at how you can 
cut through pile-ups. Be heard any¬ 
where in the world. And wake up other¬ 
wise inactive bands. 

The brains of Uie operation: The 
FT-767GX. This intelligent HF/ VHF/ 
BHF base station includes four micro¬ 
processors for unparalleled flexibility 
and ease of nitration. 

Features include 160 to 10 meter 
transmit, including WARG bands. 
Optional plug-in modules for §-meter, 
2-meter and 70-cm operation. Receiver 
coverage fi-om 100 kHz to 30 MHz. 

AM, FM, SSB, CIMAFSK modes built In. 
Tfen memories that store ftoqueney, 
mode, and CTCSS information 
(oplional CTCSS unit for controlled- 
aceess repeaters). Merooiy’ check 
feature for checking memory status 
without affecting operating fiuquency. 
Dual VFOs with one-touch split fre¬ 
quency capability. VFO tracking for 
slaved VFO-A/VFO-B operation at a 
constant offset. Digital display in 


10 Hz steps. Slow/fist main dial tun* 
ing. Synthesizer step programming 
at up to 99.99 kHz per step. Digital 
SWR meter. Digital RF power meter. 
Built-in RF preamplifier. Adjustable 
drive level from 0 to 100 watts. Blue 
fluorescent displ:^. Built-in AC 
power supply. 

Up to 30 minutes continuous 
transmit (100% duty ^le). Full CW 
break-in. Built-in CW electronic keyer. 
Audio peak filter for CW (Yaesu 
patent). CW and AM wide/narrow 
filters. Woodpecker noise blanker. 


RF clipping speech processor. IF shift 
for both receive and transmit (TX 
side allows you to adjust voice fre¬ 
quency response pattern). IF monitor. 
IF notch filter. Audio low-pass filter. 

Built-in antenna tuner with mem¬ 
ory of settings on each band. Separate 
antenna connectors for each VHF or 
UHPoplional unit. Separate beverage 
antenna receive input on rear jKinel. 
Quick turnaround time from TX to 
RX for AMTOR, Packet,, and QSK CW. 
ABC slow/medium/fast/off selec¬ 
tion. Push-pull MRF422 transistors 







On 450, there are a few re¬ 
peaters and a lot of control links— 
most of 'em in the major urban 
centers. Above that is almost 
nothing, being practical about it. 

I believe we'd have to double 
the number of active hams before 
we’d see much action above 450 
MHz—or even a reusing of 6m. 
Hey, back when 2-1/2m and 10m 
were all we had, back in early 
1946, 10m was a lot more active 
than it is today—even at night. 

So don’t let anyone build up 
a guilt trip for you because you 
haven’t spent time and money to 
get on 220 MHz—or 1296 MHz. 
etc. It isn’t your fault—or mine— 
that we don’t have enough hams 
to even begin to use the bands 
allocated to us. How long did 
you think the manufacturers were 
going to let all those incredibly 
valuable and virtually unused 
frequencies sit there gathering 
dust? 

It was back around 1971 when a 
CB manufacturer bragged to me 
that 220 MHz would shortly be a 
new CB band. He claimed the EIA 
had “bought” the chairman of the 
FCC. It did look as if we were go¬ 
ing to lose it. but we got a new 
FCC chairman and that eased the 
pressure. 


Just where lobbying and 
“buying” leave off. I don’t know. 
I do know this manufacturer 
waswillingtocoverany bet Icared 
to make—they’d already brought 
out a 220-MHz rig for the new 
service. He said that he and 
another manufacturer were in 
cahoots on the project and it 
was an accomplished fact. His 
partner was very arrogant about 
it at the time—wonder how 


he’s doing today. The CB crash 
demolished them — which 
seemed like poetic justice, since 
they were prime movers in the 50- 
channel CB move, as I recall. And 
that’s what killed CB—or at least 
badly wounded it. 

What can you do? Not much 
about the 220 loss, but you can 
start working toward getting ama¬ 
teur radio growing again. You can 


welcome Novices to what’s left of 
220. You can set up crossband 
repeaters for them. You can work 
toward getting school radio clubs 
going again so we'll have more 
youngsters coming into our hob¬ 
by. Or you can shrug your shoul¬ 
ders and carry on, bitching, but 
doing nothing. 

If you disagree, what do you 
think, . .and why do you think it? 
Any facts? 


PICK SIX REASONS 
TO GOTO ASIA 
WITH WAYNE THIS FALL 

1) It’s fun. You'll get to see (and 
take pictures) in Japan, Taiwan, 
Korea, and Hong Kong—all those 
fantastic places you read about 
and see in the movies. You don't 
want to miss the Korean Folk Vil¬ 
lage—or the Double-Ten extrava¬ 


ganza and fireworks in Taipei, 
which you'll never forget (October 
10th)—we’ll have good seats for 
the spectacle. 

2) The food is fantastic. You get 
a first-class American breakfast 
every morning as part of the tour 
package—plus a major dinner 
party in each city. For the cautious 
there are Wendy’s nearby in all 
cities. I'll take tempura. 

3) First-class hotels all the way. 

4) You’ll see the latest in elec¬ 
tronics at the consumer electron¬ 
ic shows—and be able to meet 
businessmen to make deals. 
Just one small product could 
pay for your trip a hundred times 
over. There are seminars to help 
you do business. You’ll never find 
a better way to meet Asian busi¬ 
nessmen. 

5) Ahhh, the shopping! Few re¬ 
turn without a custom-made suit 
or two. Do you want your new cus¬ 
tom raincoat to be Burburry or 
London Fog design? What mono¬ 
gram do you want on your $10 
custom-made shirts? Better bring 
an extra bag—I always do. $3 
Gore-Tex skiing gloves and Mem¬ 
ber’s Only jackets for $5 at Itewon 
in Seoul. Bargain furs. CDs from 
all over the world—oodles of 

Continued on page 42 


'‘Who knows, you might grab 
me at breakfast one morning and 
get me to come up with some new 
ideas for your business. ” 



andthebmwn; 


(rated dissipation 290 watts each) 
operated at 24 volts for excellent inter- 
modulation rejection in transmitter. 

Enhanced C.A.T. system for exter¬ 
nal control of transceiver from per¬ 
sonal computer. (Software for Apple 
lle/MAC, Commodore C-64, and 
IBM-PC is available through your Yaesu 
dealer.)There's also data communica¬ 
tion with the PL-7000 linear amplifier 
for hands-free amplifier operation. 

The mnscle to get yon out: The 
FL-7000.This solid-state amplifier 
covere 160 to 15 meters, and includes 


a built-in power supply, automatic 
tuner and lots of poweirol operating 
features. 

There’s fast turnaround time for 
break-in (QSK) CW, HP packet radio, 
and AMTOR. Only 70 watts excitation 
for full output, and 1200 ^tts PEP 
input power. Fully protected push-pull 
parallel wideband “no-tune” ampli¬ 
fier circuit powered by 47Vi 25A DC 
pow supply, l&esuls exclusive“DVC” 
(Direct Vertical Cooling Heatsink 
System) with bottom-mounted fan. 
Automatic antenna matching sensor 


turns off ampl ifier and rematches 
tuner circuitry if SWR rises above 
21 Hands-free automatic band change 
when used with FT-767GX, FT-757GX 
or FT-980. Lithium batteiy backup 
remembers antenna selection and 
tuner settings. Dual 2-speed fans 
with independent thermal sensors. 
Connection Ib up to four antennas, 
including automatic selection via 
optional unit. Eight fiont panel LED 
status indicatore. And more. 

Get the DX advantage. Just 
combine the FT-767QX’s brains, the 
FL-70001S brawn, and your special 
operating knowledge. What an impact 
youTl make on the world! 





1T2I0 Edwards Road, Cerritos, CA 9(^01 
(213)404^2700 

Repair Service: (213) 4044884 
Parte: (213) 40448^17 

CiodBOi^ Sefviee €eat^ 

^0 Gold Parle Mm, Hamilton, OH 45011 

Clijsi-aiiW 

Prices and specifications subject to change 
witlioufc notice. 











IETTERS 


WHY WE MUST FIGHT 
TO SAVE 220 

While many of you might find 
it hard to believe, fighting to save 
the 220^222-MHz portion of 1-1/4 
meters is more than keeping 
2 MHz of spectrum for our service. 
What we have here is really an 
all or nothing situation. Here’s 
why. 

For more years than I can re¬ 
member, I have been trying to get 
it into the sometimes thick skulls 
of American radio amateurs that 
every kilohertz of spectrum that 
we have is worth millions of dol¬ 
lars to companies who can use it 
to provide other services. 

For instance, let’s take the 420- 
450-MHz amateur band. ^ prime 
MHz of spectrum right where the 
vast majority of UHF land-mobile 
radios now operate. Think if you 
will for a moment in terms of sim¬ 
ple economics. The basic top-line 
land-mobile radio sells for about 
$3,500 these days. My friends tell 
me that it’s about the same for a 
base. An average business will 
probably have at least a half- 
dozen mobiles and one or two 
base radios. Then there’s installa¬ 
tion of antennas and other periph¬ 
eral gear. 

Next comes the standard 
shared community repeater, 
which can cost another several 
grand. It has to have an antenna 
and a duplexer, and it pays a site 
rental fee. Some sites are charg¬ 
ing systems $300-$600 a month 
or more. There’s also the monthly 
fee to use the radio relay system, 
and in many places that’s based 
on whatever the traffic will bear. 

Multiply that out by the number 
of repeaters and users that can be 
crammed into 30 additional MHz 
of space, and you are talking an¬ 
nual profits into the megabuck 
range. So, if you are a business¬ 
man Involved in two-way land- 
mobile. wouldn’t you be looking at 
your neighbor with a jaundiced 
eye? Nor is land-mobile the only 
user up there. 

I’m a broadcaster by profes¬ 
sion, and we use frequencies in 
and around the 460-MHz region 
for remote pick-up. And. there are 
hundreds if not thousands of other 
potential users out there as well. 
So, what is 420 to 450 MHz worth 
to anyone who can wrestle it away 


from hams? You may find this 
hard to believe, but over a 10-year 
span at maximum utilization, the 
figures would be into the hun¬ 
dreds of millions of dollars. And, 
many of us freely admit that in 
many parts of the nation, 420-450 
MHz is an underutilized band! 

I can hear you saying: “Well, at 
least two meters is safe. Heck, 
there must be a half-million hams 
on those 10,000 repeaters.” I can 
only remind you that even if every 
licensed ham were active on 
2-meter FM—and they’re not—It 
would be nothing compared to the 
amount of people that land-mobile 
(or any other service eyeing our 
bands) might squeeze into that 
same 4 MHz at several grand a 
pop. 

What I’ve said about 420-450 
applies to the 2-meter band and 
any other—including the HF 
bands. As this is being written, 
word is quietly filtering out from an 
HF WARC that many Third World 
nations want hams kicked off 
some prime high frequency bands 
to make way for more interna¬ 
tional shortwave. If I may quote 
from the January 15 issue of the 
W5YI Report: 

”... many countries have sub¬ 
mitted more requirements than 
can be handled in the presently 
allocated frequency bands. At this 
point it looks impossible that 
these needs can be filled by the 
ITU. There has been some formal 
discussion about developing and 
adopting a resolution at this 
conference that would call for a 
future conference to completely 
reallocate the high frequency 
bands.... A highly placed gov¬ 
ernment official (who asked that 
he not be named) recently told me 
that the HF broadcasters would 
be looking for more spectrum 
since they do not have enough 
now and ‘The amateur bands 
would be extremely vulnerable at 
a future allocations conference.’ ’’ 

Most high-frequency ham 
bands are likely to come under 
attack because they directly ad¬ 
join spectrum used by HF broad¬ 
casters. The two primary targets 
are likely to be 40 and 20 meters! 
The new 10-MHz band might be 
targeted as well. And here it’s not 
just gigabucks at stake, it’s na¬ 
tionalistic pride as well. 

So why fight to save two lousy 
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MHz of a band that you yourself 
don’t use and may never use? 
Simple. If we lose 220-222 MHz, it 
will prove that we are vulnerable— 
that we cannot wage a successful 
campaign to protect our spec¬ 
trum. Once “they” know this, no 
amateur band from dc to light will 
be safe from the money-monger- 
ing spectrum thieves. The “they” 
are all other services, service 
users, and allied businesses that 
would profit immeasurably from 
the demise of amateur radio. 

If we ever let this "Pandora's 
Box” be opened, it won’t be a 
“hunt and peck" for a few kHz 
here and a few kHz there. The 
enemy will make one swift frontal 
attack, and it will be all over. In a 
flash, amateur radio will cease to 
exist! Think I’m crazy? Blowing 
straws in the wind? For your sake, 
I hope so. But. as even Wayne will 
tell you, in the 25 years I've been 
writing for 73.1 have been correct 
far more times than I have been 
wrong, I did call it wrong on no¬ 
code, but nobody’s perfect. 

Some of you reading the pro¬ 
posal might be tempted to support 
87-14 because it holds the 
promise of three secure MHz of 
spectrum if we give up two MHz 
under the current insecure alloca¬ 
tion plan. I say “nuts" to this 
proposition. What we want, what 
we demand, the only thing that we 
hams will settle for is 220-225 
MHz being made amateur-exclu¬ 
sive, and all others be damned! 

Although the deadline for 
comments will have passed by 
the time you read this (unless 
an extension is obtained), there 
is still one thing that you can do. 
If you have a couple of extra QSL 
cards handy, take a few of them 
and send them to your congress¬ 
men. Where you would normally 
put a signal report, write instead 
“The FCC’s Office of Engineering 
and Technology is trying to steal 
our ham bands with Docket 87-14. 
Right now they want our 220 
band. HELL NO—I WONT GO!" 

Former California Congress¬ 
man James Corman said back 
in 1979 that nothing gets the 
attention of a legislator like a 
QSL card. We know for a fact 
that this method is effective in 
dealing with jammers and foul- 
mouths. I wonder what impact 
several hundred thousand QSL 
cards reaching Congress might 
have on the future existence of the 
Office of Engineering and Tech¬ 
nology? Remember, turn-about Is 
fair play. 

Bill Pasternak WA6ITF 
73 Staff 
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Mew products 



EPI’s model RFA-16B VHF/UHFrf 
amplifier. 


EPI RF AMPS 

Electron Processing, Inc., has 
introduced a line of Signal Inten- 
sifier^ rf amplifier modules suit¬ 
able for almost all receiving ap¬ 
plications. Available in either MF/ 
HF or VHF/UHF versions, they 
feature 13 dB gain with very low 
noise figure (typically under 5 
dB). Model RFA-20 (MF/HF) 
comes with a pair of SO-239 fe¬ 
male coaxial connectors. Model 
RFA-16B is equipped with your 
choice of "F” connectors or “Mo¬ 
torola” connectors. Other con¬ 
nector styles are available upon 
request. Both feature a built-in 
117-V-ac power supply. Prices 
start at $29.95. 

For more information on EPI 
products, circle number 205 on 
your Reader Service card. 

DASH-MOUNTED 
CTCSS ENCODERS 

Selectone Corporation has an¬ 
nounced a new line of CTCSS 
dash-mounted Mobilecall®" en¬ 
coders that are used for select¬ 
ing one of several repeaters op¬ 


erating on the same frequen¬ 
cy. Up to ten different frequen¬ 
cies can be selected with a back¬ 
lit pushwheel switch on the front 
panel. Tones are digitally pro¬ 
grammable to any of the 38 
CTCSS frequencies. 

The units operate on 13.6 V dc 
(±20%) at less than 25 mA. Tone 
output level is adjustable to 1.5 V 
rms. The user has a choice of a 
6-dB-per-octave roll-off or flat au¬ 
dio output. Built-in light sensors 
automatically illuminate the 
switch at night. 

These Mobilecall encoders are 
available in two configurations: 
The ST-109A ($99) is the standard 
unit, and the ST-109B ($129) adds 
a phase-shift circuit for squelch 
tail elimination (STE) which is 
compatible with most Motorola 
and GE CTCSS systems, includ¬ 
ing reed-type decoders. The units 
come complete with mounting 
bracket and cable assembly. 

For more information on these 
Selectone encoders, circle num¬ 
ber 213 on your Reader Service 
card. 

33-CM ATV 

EXCITER/MODULATOR 

P.C. Electronics has introduced 
its model TXA5-33 1-Watt ATV ex¬ 
citer/modulator board for the 33- 
cm band. Most activity has been 
on the 70-cm band until now. By 
also having a 33-cm ATV station, 
hams can run full-duplex video 
and audio crossband with another 
station on 70 cm. This board 
should make it easy to put up a 
short-distance video link, cross¬ 
band ATV repeater, bulletin board 
video repeater, or public-service/ 
weather-radar video service— 




The TXA5’33 exciter/modulator 
board for the 33-cm ATV band. 


without tying up one or both 
of the usual 70-cm ATV chan¬ 
nels. The TXA5-33 sells for $139. 

For more information about the 
TXA5-33 and other P.C. Electron¬ 
ics products, circle number 209 
on your Reader Service card. 

PC WEATHER 

Technology Marketing, Inc., 
has introduced a sophisticated 
weather monitoring and analysis 
system called PC Weather. PC 
Weather comes complete with its 
own anemometer/wind-vane as¬ 
sembly, two temperature probes, 
a half-slot PC board, and display 
software. This system allows you 
to monitor and display local 
weather conditions on an IBM PC/ 
XT/AT or compatible. Features in¬ 
clude wind speed, wind direction, 
barometric pressure, inside and 
outside temperatures, and wind- 
chill factor. 

The PC Weather display is 
background resident and may be 
accessed at any time, even from 
within a spreadsheet or word pro¬ 
cessor. An on-board alarm will be 
sounded when certain pro¬ 
grammable weather conditions 
are met. PC Weather is externally 
powered by an ac adapter and 
continues to monitor weather con¬ 
ditions and alarms even when the 
host computer is turned off. 

The PC Weather package is 
priced at $349.95. Options in¬ 
clude a rain gauge and PC Weath¬ 
er Pro, an enhanced software 
package that provides expanded 
display data and analysis capabili¬ 
ties. Each of these options is 
priced at $69.95. 

If you really want to let someone 
have it when they ask how the 



Communications Specialists’ TP- 
TOS tone output switch module. 


weather is, circle number 211 on 
your Reader Service card. 

CSI TONE OUTPUT 

SWITCH MODULE 

Communications Specialists, 
Inc., is now offering the TP-TOS 
tone output switch module as 
an add-on accessory for their 
TP-38 shared repeater tone 
panel. The TP-TOS provides in¬ 
dividual discrete switch outputs 
for the standard 32 tone fre¬ 
quencies from 67.0 to 203.5 Hz. 
The 32 outputs can be config¬ 
ured to provide either a pull to 
logic ground, a pull to logic high, 
or to route an audio signal to an¬ 
other transmitter, receiver, tape 
recorder, etc. The TP-TOS is 
priced at $99.95. 

For more information about the 
Communications Specialists TP- 
TOS, circle number 212 on your 
Reader Service card. 

MFJ-1274 HFA/HF 
PACKET TNC 

MFJ Enterprises, Inc., has re¬ 
leased its latest TAPR TNC-2 
clone, the MFJ-1274. The 1274 
works on VHF, HF, OSCAR, and 
other non-FM packet. MFJ has 
made the TAPR modem se¬ 
lectable for VHF and HF operation 
and has added: a 20-segment 
LED tuning indicator, a TTL serial 
port, a lithium-battery memory 
backup, and a new cabinet. The 
1274 interfaces with any comput¬ 
er with an RS-232 serial port and 
appropriate terminal program. 

The 1274 features AX.25 Level 
2 Version 2 software, hardware 
HDLC for full duplex, true data 
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The MFJ-1274 HF/VHFpacket TNC. 












carrier detect for HF, multiple con¬ 
nects. and 256K EPROM/16K 
RAM. Speeds in excess of 56K 
baud are possible with a suitable 
external modem. The 1274 sells 
for $169.95. 

For more information about 
the MFJ-1274 TNG. circle num¬ 
ber 208 on your Reader Service 
card. 

WORLD HAM NET 
DIRECTORY 

The World Ham Net Directory 
by Mike Witowski has been pub¬ 
lished by Tiare Publications. It 
lists 300 special-interest ham ra¬ 
dio networks by name, operating 
frequency, and day/time. The nets 
cover a wide range of interests in¬ 
cluding emergency communica¬ 
tions, DXing, missionary work, 
foreign service, retirees, airline 
employees, weather watchers, 
traffic handling, and more. This 
book provides amateurs with the 
chance for new contacts and 
SWLs with more opportunities for 
interesting listening. The World 
Ham Net Directory is priced at 
$9.95 plus $1 shipping and han¬ 
dling. 

For more information about The 
World Ham Net Directory, circle 
number 214 on your Reader Ser¬ 
vice card. 

KANTRONICS KPC-4 
DUAL-PORT 
COMMUNICATOR 

The KPC-4 Dual-Port Commu¬ 
nicator is Kantronics’ newest 
packet unit. It features two fully 
functional VHF packet ports, 
digipeating on each port, VHF 
gateway between ports, and an 
RS-232 computer port. Digipeat¬ 
ing and gateway operations occur 
simultaneously while you’re con¬ 
nected on one or both ports. The 
RS-232/TTL terminal interfacing 
provides compatibility to all com¬ 
puters. Stream switching pro¬ 
vides for access to both radio 
ports, each of which supports 
AX. 25 protocol. 

The KPC-4 also contains the 
Personal Packet Mailbox™ fea¬ 
ture. which allows you to leave 


and retrieve messages. The KPC- 
4 is priced at $329. 

For more information about the 
KPC-4, circle number 204 on your 
Reader Service card. 

HAMTRONICS 
WXSAT CONVERTER 

Hamtronics™, Inc., has Intro¬ 
duced the CA137-28 receiver 
converter for reception of weath- 
erfax pictures from satellites 
transmitting in the 137-MHz band. 
The CA137-28 translates all sig¬ 
nals received in the 136-138- 
MHz satellite band for recep¬ 
tion on tunable 28-30-MHz wide¬ 
band FM receivers. To make the 
conversion in dial frequency, sub¬ 
tract 108.000 from the frequen¬ 
cy you want to receive. The re¬ 
ceiver uses a low-noise front 
end to provide sensitivity of less 
than 0.2 uV. it operates on 13.6 
V dc at 30 mA. The CA137-28 is 
available for: $69 wired and test¬ 
ed in a cabinet; $49 in kit form; 
and $39 for a kit to build just the 
PC module. Shipping and han¬ 
dling is extra. 

For more information about 
the CA137-28 converter, circle 
number 210 on your Reader Ser¬ 
vice card. 

SEBHC JOURNAL 

The Society of Eight-Bit Heath 
Computerists Journal is a month¬ 
ly newsletter dedicated to serv¬ 
ing the owners of Heath/Zenith 
H-8 and H/Z-89/90 computers. Its 
objective is to keep these com¬ 
puters alive, well, and productive, 
and to prevent the average H/Z 
eight-bit machine user from foun¬ 
dering In the sea of “Big Blue” 
clones. A one-year subscription 
is $15. 

For more Information about the 
SEBHC Journal, please circle 
number 217 on your Reader Ser¬ 
vice card. 

TOKYO HY-POWER LABS 
160-W 2-METER AMP 

Tokyo Hy-Power Labs, a sub¬ 
sidiary of Encomm, Inc., has re¬ 
leased their model HL-160V25A 



The Kantronics KPC-4 Dual-Port Communicator. 



Hamtronics’ CA137-28 weather 
satellite converter 


2-meter amplifier. This amplifer 
provides 160 Watts of output from 
25 Watts of input across the entire 
2-meter band. The HL-160V25A 
amp can be used for FM, SSB, 
and CW operation and includes 
an internal GaAsFET preamp. 
The HL-160V25A is priced at 
$269.95. 

For more information about 
Tokyo Hy-Power Labs amplifiers, 
circle number 215 on your Reader 
Service card. 

DSE FIELD STRENGTH 
METER KIT 

Dick Smith Electronics, Inc., 
has announced a new field 
strength meter kit. The field 
strength meter is built on a small 
PCB that mounts directly on the 
meter terminals. Only the sensitiv¬ 
ity pot and power switch are off- 
board. The telescopic antenna 
mounts via a small right-angle 
bracket which bolts to the board. 
The case provides additional sup¬ 
port for the antenna via a grom- 
meted hole in the case top. The 
DSE field strength meter is priced 
at $39.95 plus $3.50 shipping and 
handling. 

For more information about this 
and other DSE products, circle 
number 216 on your Reader Ser¬ 
vice card. 

LARSEN AD-2/70 
ANTENNA DUPLEXER 

The new AD-2/70 dual-band an¬ 
tenna coupler has been released 
by Larsen Electronics, Inc. The 
AD-2/70 allows operation of sepa¬ 
rate 2m and 70-cm radios con- 



Larsen*s model AD-2/70 antenna 
duplexer for 2m/70-cm, 


nected to a common dual-band 
antenna; it also allows separate 
2m and 70-cm antennas to be 
used with a single-port, dual-band 
radio. 

Gross band isolation is sup¬ 
pressed to -50 dB or more, 
permitting interference-free si¬ 
multaneous transmission or re¬ 
ception. Maximum power rating is 
200 W PEP composite VHF/UHF 
power. 

For more information about 
the Larsen AD-2/70, circle num¬ 
ber 207 on your Reader Service 
card. 

SOLDERING/DESOLDERING 
STATION BY SIBEX 

Sibex, Inc., has released its 
model S-2 soldering/desoldering 
station. The S-2 allows any stan¬ 
dard soldering iron to be tempera¬ 
ture-controlled through the use of 
a separate dc voltage converter. 
The desoldering tool is tempera¬ 
ture controlled in the range of 
450-700° F. A vacuum pump is 
incorporated into the unit for effi¬ 
cient desoldering; the pump 
switch is built into the desoldering 
handpiece. The S-2 has holders 
for soldering and desoldering 
tools and has a built-in tip-clean¬ 
ing pad. The price of the unit is 
$289.95. 

For more information about the 
Sibex S-2, circle number 206 on 
your Reader Service card. 



The Sibex S-2 temperature-controlled soldering/desoldering station. 
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MMT 50/28S 50-MHz Linear Transverters 

by Peter H, Putman KT2B 


Imported by: The PX Shack 52 Stonewyck Drive Belle Mead NJ 08502 Price class: $350 
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5 t’s been a long time coming, but Microwave 
I Modules Ltd. of Liverpool. England, has 
finally brought out the six-meter counterpart to 
the two-meter MMT 144/28R (reviewed in the 
March, 1986, issue). Back then I was im¬ 
pressed enough with the MMT 144/28 that I 
(and many other VHF operators) started bad¬ 
gering Ivars Lauzums of The PX Shack (the 
U.S. importer) to "get a version of this on six 
meters!” 

Things do move at a different pace in Eng¬ 
land, however. The factory was in the midst of 
developmental work on a six-meter transvert- 
er when the big news came out: British ama¬ 
teurs would obtain limited 50-MHz privileges 
with a power restriction of about 20 Watts and 
7-dB-gain antennas. Tm sure this lit a fire un¬ 
der the designers at Microwave Modules, as 
word soon came from Ivars: "No problem. The 
six-meter units will be in by Dayton!" 

Well, Dayton ’86 came and went. So did the 
rest of the summer and the entire Es season, 
and still no sign of the alleged boxes. About 
November, however, I received word that 
some prototype units were on their way to the 
U.S. Upon arriving, though, they turned out to 
be 50/144 types, with a two-meter i-f instead of 
the more conventional 28-MHz i-f. 

Why was this? It seems that the folks in 
Liverpool suspected that the class B licensees 
(VHF only) would be the ones to get the new 
50-MHz privilege, and since it stood to reason 
that most of those operators had either exist¬ 
ing multimode transceivers or transverters for 
the two-meter band, a 50-MHz to 144-MHz 
conversion made sense. 

However—initially only the class A li¬ 
censees obtained the 50-MHz allocation, and 
they preferred the standard ten-meter i-f 
scheme. (Class B licensees wouldn’t come on 
board for a few more months.) So much for 
trying to predict the market. It was back to the 
drawing board in Liverpool! 

To make a long story short, my initial expo¬ 
sure to this new product was with the MMT 
50/144, and it works surprisingly well—so 
much so that, if you prefer the 50-to-144 con- 
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version scheme, you won’t give up much to 
your counterparts on ten meters. I’ll touch on 
the technical aspects later on, but right now I’ll 
take a brief look at the 50/144. 

The MMT 50/144 

The layout is similar to the MMT 144/28R, 
with a low-profile extruded aluminum housing 
that forms part of the power amplifier (PA) 
compartment heat sink and affords excellent 
shielding. The main power switch is located 
on the front panel, along with the VOX dropout 
delay adjustment. A series of LED indicators 
make up a bar-graph display to show relative 
output power, with full indication meaning that 
the transverter is running at about 20 Watts. 
Since i-f coverage is from 144-148 MHz, no 
bandswitching is required for full six-meter 
ranging. 

On the rear of the MMT 50/144 are three 
coaxial connections and one power/keying 
connection using the standard MM 5-pin plug. 
The connection at 144 MHz is full transceive, 
with all T-R switching done internally. A resis¬ 
tive pad is incorporated into the design to al- 



PhotoA. Rear panel of the MMT50/144. 



Photo B. Rear panel of the MMT50/28S. 


low direct drive with two-meter radios of up to 
15 Watts output (great news for all you folks 
who always forgot the 15-dB attenuators and 
blew out the old 50/144 units). Provision is 
made through the rear panel to adjust the 
input drive level for full output. This adjust¬ 
ment will accommodate transceivers from 150 
milliwatts to 15 Watts. 

Provisions have been made for two different 
antenna connections at 50 MHz, largely due to 
some of the aforementioned “badgering" of 
the U.S. importer and the factory representa¬ 
tives at Dayton. It would appear that most 
hams in the UK prefer the full-transceive 
scheme on VHF frequencies, since most of 
them run solid-state power amplifiers after 
their transverters. 

On this side of the pond, however, we have 
our share of high-power ops using all sorts of 
complicated relay-switching schemes. The 
answer on the MMT 144/28R was simply to 
punch another hole in the housing and add a 
dummy SO-239 connector to be wired as an 
option by the end user. 

The solution on the MMT 50/144 is a bit 
more elegant, with a built-in slide switch se¬ 
lecting either the normal transceive route or 
the independent 50-MHz antenna input. This 
switch is accessible by removing the right side 
cover with the unit facing you. Now you can 
run mast-mounted preamps with two feed¬ 
lines, or an outboard tube amplifier with a 
conventional SPDT relay and keep it simple. 
The separate receive input lends itself to an 
outboard preamp, which, as the test data 
shows, might be useful in certain instances. 

Take a look at the main i-f board. The work¬ 
manship here is first-class, with a double-sid¬ 
ed plated G10 epoxy board used. You'll notice 
right away the preponderance of toroids, and 
this is no accident. The designers of the MMT 
50/144 wanted to obtain fairly broadbanded 
performance in both the receive and transmit 
sections, eliminating the need for critical 
alignment or fine-tuning. 

With the proximity of television stations on 
channel 1 along the coast of Belgium and 








Specification 

MMT 50/144 

MMT50/28S 

Minimum Discernible Signal, 

1-kHz bandvwdth 

-124 dBm 

^124 dBm 

Signal for 10-dBS/N 

.75 uV 

.8uV 

Conversion Gain (dB) 

10 

18 

1-dB Compression, output (dB) 

-1-10 

-f-15 

Dynamic Range (dB) 

124 

121 

Measured Power Output 
saturated @ 50 Ohms 

19W 

20 W 

Minimum Drive for full output 

500 mW 

.5 mW 

Dc Current Draw 

4A@13.8Vdc 

4A@13,8Vdc 


The Netherlands, there was concern about 
possible interference to these services by 
the new UK 50-MHz allocation. Other con¬ 
cerns were voiced about interference to chan¬ 
nels 2 and 3 as well, not to mention the FM 
broadcast band. 

Microwave Modules has addressed this 
problem by providing extensive filtering in 
both the RX and TX lines. For example, an 
incoming 144-MHz TX signal is downconvert- 
ed to 50 MHz and immediately passes through 
a low-pass filter after the dual-balanced mixer. 
After passing the buffer amplifier, it is routed 
through a bandpass filter which has reason¬ 
ably tight skirts. 

Next, a2N4427is used as a pre-driver stage 
and is followed by yet another low-pass filter. 
Finally, the signal passes through driver stage 
MRF237 and the final amplifier, a pair of 
2N6082 devices, before it sees one last low- 
pass filter at the antenna jack. That’s a lot of 
filtering! When was the last time you saw a 
six-meter rf amplifier chain with that lineup? 

Incidentally, the 2N6082s are run well be¬ 
low their ratings, as a single device has a case 
dissipation rating of 65 Watts and delivers 25 
Watts output at 150 MHzl The two employed 
here are set to run no more than 20 Watts 
output—don’t worry about overheating. 

The RX line looks pretty much the same. 
Incoming signals at 50 MHz are routed 
through a high-pass filter and into a pair of 
J310 JFETs operating in parallel. Next in line 
is a 50-MHz bandpass filter (the same one 
used in the low-level TX line) and another pair 
of J310 JFETs, this time working as a dual-bal¬ 
anced RX mixer. You guessed it—another 
bandpass filter follows (this one operating at 
144 MHz), and the signal is then amplified by a 
2N5109 to provide a sufficient output at two 
meters and overcome the 6-dB transmit pad. 

I should pause and note here what some 
readers might already be suspecting; The 
front-end performance of the MMT 50/144 is 
not “hot” in the same sense that the MMT 
144/28R is with its GaAsFET and diode mixer. 
What qualifies the MMT 50/144 and the MMT 
50/28S in the “high-performance" category is 
the resultant dynamic range available from 
running low-level RX amplifier and mixer 
stages. However, the sensitivity of the unit is 
on par with most other 50-MHz equipment 
currently on the market. 

It’s pretty difficult to overload those J310s, 
and even harder to blow them to kingdom 
come in high rf fields. Contrast that with your 
garden variety GaAsFET, which rolls over and 
dies when lightning strikes 50 miles away or 
when your dog rubs its back on the carpet in 
the next room. 

The MMT50/28S 

Now let’s take a look at the MMT 50/28S, 
which followed its brother over the ocean by 
about two months. It is very similar in appear¬ 
ance to the 50/144. The big difference is the 
bandswitch, which allows coverage of either 
the 50-52-MHz or 52-54-MHz segment. This 
eliminates the need to make any modifica¬ 
tions to your ten-meter equipment to obtain 
full coverage and is an option that was not 
available on the original 50/28. 



Photo C. MMT50/144 i-f board. Note the IS-W 
resistive pad near the upper left corner. 


The rear-panel layout is just like the 50/144 
with the exception of separate 28-MHz TX and 
RX connections. You cannot use transceive 
connections on ten meters unless you employ 
an external relay at this point. 

The lineup on the 50/28S is also similar, 
with the exception of lower drive levels at the 
input port. To accommodate a wide range of 
users, the factory has provided an on-board 
amplifier to boost very-low signals (5 mW or 
less) up to an acceptable level for the TX mixer 
section. If you have only this drive available, 
you’ll need to engage the switch at the rear 
left-hand corner of the transverter (as viewed 
from the front). 

The switch is easily seen on the main i-f 
board. The units come configured for a drive 
level of 300 mW, which is adjustable using the 
rear-panel potentiometer, as on the 50/144. 
The owner’s manual gives a detailed descrip¬ 
tion of how to set up the transverter to match 
your i-f requirements. 

The TX and RX lineup is as described on the 
50/144, with the exception of the booster am¬ 
plifier in the low-level TX line. Incidentally, 
2N5109 devices are used here and the circuit 
isbroadbanded as well. J310s are used in the 
RX amplifier and RX mixer stages, and all of 
the bandpass, low-pass, and high-pass filters 
from the 50/144 are incorporated as well. An 
MRF237 is the driver, and a pair of 2N6082s 
produce 20 Watts while loafing along. 

Both the 50/144 and 50/28S incorporate an 
ALC circuit, the level of which is not as ad¬ 
justable as on the 144/28R. 20 Watts is what 
you see and 20 Watts is what you get! I sus¬ 
pect this was done primarily to allow the facto¬ 
ry to breathe easier in the more restrictive UK 
market. 

Performance Ratings 

Now it’s time to find out just how well the 



Photo D. MMT 50/26S i-f board. Note the 
switched low-level amplifier stage in the upper 
left corner. 


units work. For these tests. I employed both 
H-P 608F and H-P 8662 rf signal generators, a 
Boonton 92 millivoltmeter and H-P 8554-141T 
spectrum analyzer/t-f unit. Power measure¬ 
ments were made using the ubiquitous Bird 43 
with lOO-W, 25-60-MHz slug. 

I was very interested in transmitter spectral 
purity, and looked at the output spectrum over 
two bandwidths, centering the signal at 
50.000 MHz. Photos G and H are the spectral 
displays of the MMT 50/28S at 20-MHz/divi- 
sion and 2-MHz/division, while Photos E and F 
show the MMT 50/144 in the same band- 
widths. 

Note that the output of the 50/144 is excep¬ 
tionally clean (for six meters), with a spur at 56 
MHz falling 70 dB below the carrier. The 50/ 
28S has a few spurs around the center fre¬ 
quency, with the strongest at 54 MHz falling 
about 45 dB below the carrier. There’s a rea¬ 
son for this and I’ll touch on it in a moment. For 
now, check out the numbers in the box. 

I’ve highlighted the 1-dB compression 
measurements for a very good reason. They 
are outstanding, and if you’re thinking of 
putting a high-performance preamp ahead of 
this transverter for weak-signal or scatter 
work, you’ll appreciate what the designers 
had in mind. 

Here's a system that will give a good ac¬ 
counting of itself in high-rf environments (e.g., 
during a contest when the band is open). The 
conversion gain on both units is such that 
neither should present an overload condition 
to the ten- or two-meter receivers employed at 
the i-f frequency. This also means more realis¬ 
tic S-meter readings without an attenuator, 

The 20-Watt power level is ideal for driving 
an intermediate solid-state power amplifier in 
the 100-200-Watt class (such as the Mirage 
A1015). If 20 Watts is too much, simply cut 
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Photo E. Spectral output of the 
MMT 50/144. Each vertical divh 
Sion equals 20 MHz. The harmon¬ 
ic at 100.00 MHz is down -50 d& 
from the carrier. 



Photo F. Spectral output of the 
MMT 50/144 close in to the carri¬ 
er. Each vertical division equals 2 
MHz. 



Photo G. Spectral output of the 
MMT 50/28S. The frequency test¬ 
ed is at 50.000 MHz. Each vertical 
division equals 20 MHz. The har¬ 
monic at 100.00 MHz is down -55 
dB from the carrier. 



Photo H. Spectral output of the 
MMT 50/28S close in to the carri¬ 
er. Each vertical division equals 2 
MHz. 


back on the injection level with the adjustable 
attenuator. Using this transverter with a tet¬ 
rode tube power amplifier will easily result in a 
full kilowatt of output; the drive is a bit light for 
a grounded-grid system. Such amplifiers will 
run about 500 to 600 Watts output with either 
the 50/144 or the 50/28S. 

i said i'd touch on the spurious performance 
of the MMT 50/28S, and those disquieting 
pips either side of the 50.000-MHz center fre¬ 
quency. Remember that the local oscillator 
(LO) here is running at 22 MHz (22 + 28 50). 

However, having the i-f so close to the LO 
frequency results in many close-in spurs that 
are harder to rejecti This means sufficient out¬ 
put must be obtained at this frequency while 
considerable attenuation must be made of the 
harmonics that follow rather closely at 44 MHz 
and higher. 

As you can tell from Photo H, the 44-MHz 
spur is down almost 65 dB from the carrier— 
not bad. Note also the 46- and 54-MHz spurs 
resulting from different mixing products. 
These are down 50 and 45 dB from the car¬ 
rier, respectively, which is admirable since 
at least one falls within the skirts of the band¬ 
pass filter. 

Consider the design of the 50/144 now, 
with its i-f at 94 MHz. It shouldn’t be too hard 
to filter any spurious products from the LO 
that will fall at 188 MHz—that's 40 MHz high¬ 
er than the i-f frequency. The LO is also run¬ 
ning 44 MHz higher than the conversion fre¬ 
quency, so it’s obvious you won’t see any 
spurs from that area within the passband. 
Photos E and F bear this out. The two spurs 
that are evident at 44 and 56 MHz are down 65 
and 70 dB from the carrier, which is more than 
satisfactory. 

As I said earlier, you’re not giving anything 
up by downconverting to six meters from 
two—heck, many of the best HF receivers 
available today upconvert to about 70 MHz 
and then downconvert so as to eliminate har¬ 
monics and improve spurious response. From 
an engineering standpoint, it works very well. 

in Conclusion 

I feel that the wait was worth it. especially 
since no other comparable product for 50 MHz 
exists on today’s market. Both the MMT 50/ 
28S and MMT 50/144 offer excellent overall 
performance with special attention to dynamic 
range and as clean a signal on transmit as is 
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possible. The power level of 20 Watts might 
seem a bit light, but the spectral purity makes 
up for it. 

Both units will lend themselves nicely to 
external preamplifiers as the end user sees fit, 
without unnecessarily degrading rf amplifier 
and mixer performance. Connections are 
easy to make (all connectors needed are sup- 


M y wife JeanneE recently decided that she 
wanted to obtain a ham license, in short 
order she passed the Novice test and made 
arrangements to upgrade to Technician. 

in anticipation of her passing the exam, we 
purchased an HT for use in her car and while 
she was away from home. The requirements 
were for a radio small enough to fit into a tote 
bag or shirt pocket, with ample features 
providing reliable access to two-meter re¬ 
peaters (both PL-equipped and otherwise), 
DTMF tones for linking repeaters, and memo¬ 
ry for ease of QSYing. 

After looking at all the choices, we set¬ 
tled on the ICOM p2AT. Small it is! The HT is 
58 mm wide by 140 mm high by 29 mm 
deep. iCOM’s ads in the ham magazines tout 
this by showing the radio resting in the palm of 
a hand. 

Battery Packs 

The ads, however, are a bit deceiving. They 
show the iC-p2AT with the “optional” slim 
battery pack (BP-21) that does not come 
standard with the radio. The BP-21 adds 
32.5 mm to the overall length of the radio, 
while providing 120 mAh at 7.2 V. The stan¬ 
dard battery (BP-22) stands 62 mm tall 
and provides 270 mAh of service at 8.4 V. 
When the unit arrived, I was surprised to find 
out that my HT was taller than those pictured 
in the ads. 

(n addition to the batteries mentioned 
above, ICOM offers the BP-23 (600 mAh at 8.4 
V) “for long life with normal power output of 
1.6 Watts’’ The BP-24 (600 mAh at 10.8 V) is 
available for a high power output of 2.6 Watts. 


plied), the manual is well-written with several 
detailed schematics, and the unit is furnished 
in an attractive housing that looks great in the 
shack. Well done. Microwave Modules! 
Now... how about 432, and 1296, and. . . ? 

For more information about Microwave 
Modules’ 6-meter transverters, circle number 
201 on your Reader Service card.* 


The BP-20 is a shell capable of holding six AA 
batteries or NiCds. 

The problem with the shell is that although 
NiCds can be placed inside by the user, they 
cannot be charged there. ICOM probably 
guessed correctly that hams, being tinkerers, 
would buy the shell and go elsewhere for the 
NiCds to save money. So ICOM made it diffi¬ 
cult to charge them. Now, since when did that 
kind of trick ever stop us? 

The operating times of the battery packs, 
based on a 1:1:8 ratio of transmit, receive, and 
standby time, are: BP-21 two hours, BP-22 
four and one-half hours, BP-23 ten hours, and 
BP-24 eight hours. While these figures seem 
to be conservative, I have found that the BP- 
22 is adequate for above-average HT usage. 

All battery packs and the dc-dc converter 
slide onto the bottom of the radio and lock 
positively, so that there is no chance of ac¬ 
cidental battery removal, A small slide 
switch under the PTT bar and LCD backlight 
push-button disengages the positive-locking 
feature. 

The |i2AT comes with a plug-in wall charger 
supplying 27 mA of normal charge to the stan¬ 
dard BP-22 battery. At that rate, it takes 15 
hours to complete a full charging cycle. With 
the optional BC-50 desktop charger, at 400 
mA, the task is accomplished in one hour. For 
mobile use a dc-to-dc converter can be pur¬ 
chased to produce 9.4 V dc from 13.8 V dc. 
This supplies enough power for approximate¬ 
ly 1.5 Watts of rf. 

Controls and Switches 

Turning to actual radio operation, the p2AT 


ICOM IC-^2AT Two-Meter HT ICOM America, Inc. 

2380-116th Ave. NE 
Bellevue WA 98004 

by Jozef Hand-Boniakowski WB2MIC Price class; $280 











offers you ten programmable memory chan¬ 
nels with a backlit, green liquid-crystal dis¬ 
play. The display is a pleasure to read both in 
direct sunlight and in a darkened vehicle. The 
green illumination can be turned on by press¬ 
ing a white button just below the PTT button 
on the left side of the HT. An internal timer 
keeps the LCD illuminated for a few seconds 
after this switch is released. 

Memory 

The ten memories, unfortunately, do not 
store repeater offsets or simplex information 
independently. I find this to be the one major 
drawback in the use of the ji2AT. It seems 
silly to offer an HT with ten memories and 
force the user to reach to the back of the radio 
to set the duplex up/down/off switch to the 
proper position. 

The standard repeater offset of 600 kHz is 
programmed into the p2AT at the factory for 
all ten memories. It can be changed by turning 
the power off, setting the duplex/simplex 
switch to either up or down, holding down the 
white light (backlit LCD) switch while powering 
up the radio, and changing the LCD readout of 
0.60 to the desired new offset. Pressing either 
the PTT or CHK (more on this later) switch 
places everything back to normal. The offset 
frequency can be set up to 39.995 MHz. 

There are four up/down slide switches on 
the top of the radio. From left to right, they are 
memory channel, 1 MHz, 100 kHz, and 10 
kHz. Frequency programming is accom¬ 
plished by choosing a memory channel by 
number (0-9) and entering the frequency di¬ 
rectly. The frequency entered is automatically 
stored in that memory channel. 

There is no 5-kHz on/off switch, as the 10- 
kHz switch causes the LCD to increment, up 
or down, in 5-kHz steps. The LCD shows “0" 
or "5” smaller than the other numerals, at the 
extreme right of the readout, to indicate 
whether it is in effect. This simplified approach 
to memory programming eliminates the need 
for a separate entry button and/or procedure. 

On the side of the radio is a frequency-lock 
up/down slide switch that disables the fre¬ 
quency-select switches, an important feature 
since the frequency-select switches are so 
small. The lock prevents accidental frequency 
changes. 

An internal battery (good for one to two 
years) prevents memory from being lost dur¬ 
ing periods when the battery pack is being 
changed or when the p2AT is being hooked up 
to an external power source—i.e., the dc-dc 
converter. 

The p2AT comes with a 16-digit DTMF pad 
on the front face and an internal subaudible 
tone generator for use with controlled-access 
repeaters or other tone squelch systems using 
standard CTCSS tones. The DTMF pad keys 
are very small, but then that’s the price you 
pay when you buy a micro HT. 

The CTCSS tones are programmed by re¬ 
moving the battery pack and setting a series of 
seven DIP switches located at the bottom of 
the transceiver. Thirty-eight different CTCSS 
tones can be set by using the tone-frequency 
table supplied with the manual. 

However, only one tone can be selected at a 
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time, and this is another item that cannot be 
programmed into memory. It would have been 
a sheer joy to be able to program a different 
tone for each of the ten memory channels. 
Here in central Vermont, where the New Eng¬ 
land Network links up to 14 repeaters, such a 
feature would be a blessing. 

In addition to the above controls, switches, 
and LCD display, the top of the radio features 
a power/volume control, a (very) small 
squelch knob, a BNC female antenna connec¬ 
tor, a TX/battery recharge light, and a CHK 
momentary push-button switch. This CHK 
button places the |i2AT in reverse-split 
mode, which is handy for checks to see if the 
station you’re working is within simplex reach. 
The LCD has the typical segmented S-meter 
readout. 

Performance 

The receiver’s sensitivity is good and has 
been more than adequate for use in the moun¬ 
tainous terrain of central Vermont. The receiv¬ 
er covers roughly from 130-170 MHz, which 



The (COM IC-IJ2AT two-meter HT shown with 
standard BP-22 battery pack. 


allows for interesting listening in the public 
service, weather, and other bands. Here in the 
snow belt, it’s nice to have 162.55 NOAA 
weather at your fingertips and within your HT. 

Different 10-MHz band segments cause the 
LCD to display a small rectangle{s) or lack of 
same just to the left of the actual frequency 
readout. For instance, when you’re receiving 
in the 130-MHz band, no rectangle is dis¬ 
played; one is displayed for the 140-MHz 
range; two for the 150-MHz range; three for 
the 160-MHz range; and four for the 170-MHz 
range. 

The transmitter puts out a clean-sounding 
signal. Audio (and convenience while mobile) 
can be improved with the addition of an exter¬ 
nal microphone. ICOM offers various head¬ 
sets with and without VOX control and the 
IC-HM9 external speaker-microphone. The 
p2AT instruction manual contains circuit dia¬ 
grams for those wanting to incorporate other 
microphones or microphone elements. 

The IC-M2AT follows in the footsteps of its 
big brothers, the IC-2AT and the IC-02AT, in 
using one line for both audio and PTT func¬ 
tions. There are two jacks, one subminiature 
and one miniature, on the right side for exter¬ 
nal speaker/mike connections. The spacing 
between them is the same as on the 2AT/ 
02AT, so an upgrade to a p2AT does not make 
some external accessories obsolete. 

In addition to the up/down/simplex switch 
on the back of the radio, there is a high/low- 
power switch. With the stock BP-22 battery, 
high power is 1 W, while low power becomes 
0.1 W. 

Manual 

The instruction manual supplied with the 
p2AT is barely adequate. It was written more 
for the appliance operator than for the ama¬ 
teur with a need for more information. There is 
the typical information about rig usage plus a 
few cautions about use of strong cleaning 
agents, avoiding weather extremes, etc, A 
most interesting quote is “DO NOT disassem¬ 
ble the transceiver as it may cause trouble.’’ 
Now, who would do such a thing? 

A Dream HT 

The p2AT, with only its few shortcomings, is 
an HT-lover’s dream radio. The last time I saw 
our p2AT was at the Albany, New York, VE 
testing session! My wife promptly claimed it 
after answering 48 out of 50 questions correct¬ 
ly. KAIPMS is available daily for QSOs on 
145.390 MHz and on the New England Net¬ 
work. On her way out, someone gave her a 
copy of the Advanced-class ARRL manual. 
Who knows? Today a p2AT. tomorrow a 50- 
foot tower. 

The p2AT also makes you wonder just how 
small a packet station can be? With a minia¬ 
ture GLB battery-powered TNG and a pocket 
computer, it would be tough to get much 
smaller. 

ICOM also makes the IC-p4AT for the 440- 
MHz band. It's only a matter of time before the 
complete 2AT/02AT line is duplicated in micro 
version. The p2AT is an enjoyable radio of¬ 
fered at an enjoyable price. Now, how about a 
dual-band micro HT?B 




Dick Smith Electronics Function Generator Kit 

Dick Smith Electronics 
PO Box 2249 
Redwood City CA 94063 

by Thomas S. Rowlnski KAIMDA Price class: $70 


A s an electronics technician, I’m always 
on the lookout for test gear for the work¬ 
bench or shack. When my forty-year-old audio 
signal generator finally bit the dust, I decided it 
was time for a new piece of gear to take its 
place. Luckily. I found exactly what I was look¬ 
ing for in a friend’s Dick Smith Electronics 
catalog: the K-3520 function generator kit. It 
was inexpensive ($69.95), attractive, and had 
pretty decent specs. 

The DSE K-3520 boasts a four-digit LED 
frequency display and covers 10 Hz to 170 
kHz in three ranges. The specs also list 
an output of 2.5 volts peak to peak into 600 
Ohms and an amplitude stability of .1 dB. The 
output waveform can be switched between 
sine, square, and triangle waves. Consider¬ 
ing the price of the unit, these are impres¬ 
sive specs. I couldn’t wait to test the assem¬ 
bled unit! 

Assembly 

The kit was relatively straightforward and 
went together in one very long night. I would 
definitely call this a two-evening kit! I don’t 
recommend it to beginners, although anyone 
who has ever home-brewed a project or built a 
kit before should have no problems if he fol¬ 
lows the instructions carefully. 

Keep in mind that this is not a Heath-type 
kit. There are no parts layouts screened on 
the PC boards, nor are there any step-by- 
step instructions for assembling every piece 
that comes with the kit. Instead, you are in¬ 
structed to mount groups of components per 
each step. You are told to install all the 
jumpers first, then the capacitors, then the 
resistors, etc. As long as you keep a close eye 
on the parts layout in the manual and high¬ 
light each component after it’s installed, 
you should experience no problems during 
assembly. 

The kit itself consists of three PC boards, 
the case assembly, and assorted hardware. 
The large main board is assembled first, the 
display board second, and the small timebase 


board last. Finally, the boards and hardware 
are installed in the case. Since the timebase 
board is used only in the U.S. version, it is not 
mentioned in the manual—it comes with its 
own data sheet. 

I encountered only a few assembly quirks 
with my unit. DSE does not provide sockets 
for the chips: You are instructed to solder the 
ICs directly to the board. Play it safe: USE 
SOCKETS and do not install the chips until 
everything else is finished and ready to be 
powered up! 

DSE also uses a strange way to label resis¬ 
tors: 2k5 means 2.5k Ohms. For whatever rea- 


“The K-3520 
function generator 
kit offers amazing 
performance for 
an even more 
amazing price!” 


son, the drilling template supplied with the 
timebase board was incorrect. Put everything 
else together first, then mount the board in a 
clear spot on the rear panel. On the front pan¬ 
el, the baton on the range-selector switch was 
shorter than the other two switches. 

When mounting the board, insert the switch 
leads only far enough into the PC board to 
solder the tips of the leads to the foil pads. This 
will just about even out the length of the front- 
panel switches. The trickiest part of the kit 
involves soldering the display board to the 
main board at a 90-degree angle. An extra pair 
of hands here makes the job much easier. 
Tack-solder the two outside traces first and 
test-fit the assembly by sliding it into the case. 
If all is well, finish soldering the rest of the 
traces- 


Finally, the unit is powered by a 120-volt 
transformer, but provides no fine fusing, I in¬ 
stalled a fuse holder on the rear panel and 
used a .5-A fuse in the hot line (black wire on 
the line cord) before the power switch for 
safety. 

Aside from these problems, the kit went to¬ 
gether painlessly. DSE provides more than 
enough solder and hookup wire to complete 
the kit. I want to stress that the above prob¬ 
lems were all minor in nature, and I really 
enjoyed putting this kit together. Six hours into 
the project, I was ready to insert the chips and 
run the smoke test. 

Test Results 

My unit fired up and ran on the first try. 
There were a few bugs present, but it ran. The 
first step in calibrating the unit involved set¬ 
ting the timebase oscillator to 3579.545 
kHz. Initially, I could not trim the frequency 
down far enough. Removing the 39-pF capaci¬ 
tor across the trimmer solved this problem. 
The amplitude, offset, and distortion adjust¬ 
ments all went off without a hitch. (The calibra¬ 
tion procedure in the manual is written quite 
clearly and offers two methods of calibra¬ 
tion—for those with and without other test 
equipment.) 

There was a small bit of residual distortion 
superimposed on the output of the X100 
range. I suspect it was multiplexing noise from 
the display/driver circuit. Bypassing the main 
voltage regulator ground to the power cord 
ground through a .5-mF, 600-volt capacitor 
eliminated the distortion. 

Finally, the LED frequency display would 
not latch in the X100 range. The manual men¬ 
tions this problem and suggests delaying the 
clock pulses with a 100-0hm resistor. I had no 
luck. Through some experimentation, though, 
I found that a 15k-Ohm resistor in the delay 
line solved the problem and the display ran 
perfectly. 

So. how did my unit compare with the pub¬ 
lished specs? It came quite close. Output was 
2.00 volts p-p and was flat from 10 Hz to 25 
kHz, where it began to very slowly dip down a 
bit. Response was down -0,91 dB at 95 kHz 
and -1.5 dB at 155 kHz. Range extended 
from 10 Hz to 155 kHz. 



Photo B. Inside view of the completed and 
modified kit Note the fuse holder at the upper 
left, the trimpot at the lower left, and the by¬ 
pass capacitor at the bottom left behind the 
pots. A new frequency-adjusting pot is below 
the visible pot. 



Photo A. Front panel of the Dick Smith Electronics Function Generator. 
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The digital display was accurate to ± one 
digit. In typical use, this resulted in a max¬ 
imum indicated display error of 50 Hz at 
155 kHz. From a cold start, frequency drift 
was -3 Hz in the first two hours. After 
warmup, total drift in eight hours was 1 Hz. 
Power consumption was 6 Watts at 120 volts. 
Needless to say, ! was impressed with the 
unit’s performance. 

Modifications 

After using the K-3520 for a few weeks, 

I became aware of a few shortcomings and 
set out to modify the kit. ! found that the 
clean, open component layout, clear 
schematics, and detailed circuit descrip¬ 
tion in the manual open up this kit to all 
sorts of modifications. An experimenter’s 
dream! 

Due to the circuit design, the frequency- 
adjustment range is very nonlinear. DSE tries 
to get around this by providing a coarse- 
and fine-adjustment pot. This helps a little, 
but it still gets touchy in spots. I found that 
replacing the 1-Meg linear taper “coarse 
adjust” pot with a 500k-0hm, reverse-au¬ 
dio taper pot made the unit much easier 
to adjust. If a reverse audio taper pot is not 
available in your area, you could use a stan¬ 
dard audio taper wired for reverse operation. 
It still isn’t linear, but it’s much better than 
before. 

The only drawback is that this mod rais¬ 
es the bottom frequency limit from 10 to 
20 Hz. Since I use my unit for audio work, 
this was not a problem. I also replaced 
the 4.7k-Ohm resistor in series with the 
pot with a miniature PC-mount lOk-Ohm 
linear taper pot. This modification allows 
setting of the unit’s high-frequency lim¬ 
it anywhere between 75 and 400 kHz! 
Keep in mind, however, that this is a com¬ 
promise. The higher the top limit, the more 
nonlinear the frequency-adjustment range be¬ 
comes. 

With these two mods, you can tailor 
the response limits to allow greatest ad¬ 
justment ease for any given application. ! 
strongly advise caution when you’re ex¬ 
perimenting above the unit’s rated 170-kHz 
limit. Although the output stage in my kit sur¬ 
vived numerous visits beyond 500 kHz, the 
output stages In a supposedly “wideband” 
amplifier under test did not! Above all, as¬ 
semble the kit according to instructions first. 
Do not make any changes or modifications 
until you are sure everything is working as 
it should! 

Conclusions 

It has been well over three months since 
I assembled my unit, and ! am both im¬ 
pressed and pleased with its performance. 

It is a well-designed, easy to use, and at¬ 
tractive piece of equipment. There are many 
small touches in its design that show the 
quality of this kit. All in all. this is a fine piece 
of gear. Congratulations to Dick Smith Elec¬ 
tronics for coming up with a winner. The 
K-3520 function generator kit offers amaz¬ 
ing performance for an even more amazing 
price!! 
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EdlngberWA6AXX 
Advanced Compiler Controls, Inc. 
2356 Walsh Avenue 
Santa Clara CA 95051 


Repeater Renaissance 

Digital audio technology will bring your 
mountaintop monster into the information age. 


Ed Ingher WA6AXX is the president of Ad¬ 
vanced Computer Controls, Inc. 

D igital audio has revolutionized the 
world of hi-fi and stereo. It’s even turn¬ 
ing up in the new generation of 8-mm VCRs. 
Ultimately, digital transmission schemes will 
replace today’s analog frequency modula¬ 
tion, which is common in amateur and com¬ 
mercial radio communications systems. That 
time is still off in the future, but digital audio 
techniques can be applied to today’s re¬ 
peater—for remote recording and playback 
of information through the repeater. 

History 

Repeaters first served as relays for mobile 
operation. The communications range at 
VHF is limited due to line-of-site propaga¬ 
tion; the range of mobile and hand-held sta¬ 
tions is further restricted by low power and 
relatively pcx)r antennas. Relaying signals 
from mobiles and portables and interconnect¬ 
ing to the phone line (autopatching) were the 
principal functions of repeaters until the early 
1980s. At that point, repeater control systems 



Fig. L Each analog ‘ ‘sample ’ ’ is rounded off 
to the closest digital representation. A four- 
hit word allows 16 amplitude possibilities, 
while an eight-bit word allows 256. 
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became remotely programmable. Speech 
synthesis technology was introduced to re¬ 
peaters at the same time. 

The new combination of remote program¬ 
ming and speech synthesis introduced a brand 
new capability in amateur repeaters—the 
ability to convey information generated by 
the repeater (such as meter readings and other 
telemetry) and information loaded by the re¬ 
peater owner, remotely. The repeater was on 
the road to joining the information age.. .to 
becoming an information center. 

Digital Audio For Vour Repeater 

Digitizing audio on amateur repeaters for 
record and playback offers a different set of 
benefits than in the world of high fidelity. 
Audio fidelity is limited by various compo¬ 
nents in the radio system, such as inexpensive 
microphones and speakers, and, ultimately, 
the channel space available for transmission. 
Although radio audio quality is relatively 
“low-fi.” you certainly want to take advan¬ 
tage of the audio quality you do have to work 
with. It's important not to degrade the quality 
of the audio that you record and play back 
through your repeater. 

The benefits of digital audio in repeater 
systems spring from the fact that the audio 
can be stared in computer memory chips. 


rather than on an optical medium (such as a 
CD). Storage in computer memory brings 
with it instant “track” selection and queuing, 
no mechanical wear, resistance to harsh envi¬ 
ronments, full repeater fidelity, and easy re¬ 
mote recording. In addition you have the 
miraculous control capabilities of the micro¬ 
computer! 

How Audio Is Digitized 

Like all real-world signals, audio is in¬ 
herently analog. But like any analog sig¬ 
nal, audio can be digitized. That is, it can 
be represented as a sequence of digital 
“words” that describe the instantaneous am¬ 
plitude of the audio waveform at sequential 
points in time. 

The larger the digital word representing 
the amplitude, the greater the resolution, 
which, in audio terms, translates to a better 
signal-to-noise ratio and a higher dynamic 
range. This is because a larger digital 
“word” offers more possibilities for repre¬ 
senting the amplitude, so that each represen¬ 
tation is more accurate. Each analog “sam¬ 
ple” is rounded off to the closest digital 
representation. A four-bit word allows 16 
amplitude possibilities, while an eight-bit 
word allows 256 (see Fig. 1). At each point in 
time, the audio waveform is “sampled” and 
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Fig. 2. Audio ‘ ‘tracks. ’ ’ 
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Fig. 3. Message construction with voice- 
recorder track. 

“quantized”—that is, approximated to the 
nearest digital representation. 

The more frequently the audio signal is 
sampled, the higher the frequency signal that 
can be accurately reproduced. If a I-kilohertz 
signal is sampled only every^ few millisec¬ 
onds, then there isn’t enough information ob¬ 
tained to reconstruct the signal accurately. 

An analog signal needs to be sampled at a 
rate at least twice the highest frequency com¬ 
ponent that needs to be preserved. All the 
frequency components above half the sample 
rate should be filtered out before the signal is 
sampled. Otherwise, these signals “wrap 
around” and appear as “aliases,” or in-band 
noise and distortion, which cannot be re¬ 
moved once recorded. 

Compact disc systems use 16-bit digital 
words sampled at 44.1K samples per second. 
This provides for a 96-dB dynamic range and 
signal-to-noise ratio, with frequency re¬ 
sponse extending past 20 kHz—quite an im¬ 
provement over LPs! For your purposes, you 
simply want to preserve the ftill fidelity of 
your amateur repeater when it is digitally 
recording, so that a 50-dB signal-to-noise ra¬ 
tio, 1 % or so distortion, and 4-kHz frequency 
response will sound identical to the original. 

Data Compression 

You want to store your audio in as little 
memory as possible without compromising 
the audio quality you obtain through your 
repeater system. That means that you can 
borrow a simple data compression technique 
used in the telephone industry called “com¬ 
panding.” 

This clever technique lets you use fewer 
bits to represent each analog sample by com¬ 
pressing and expanding the signal during the 
analog-to-digital and digital-to-analog con¬ 
version process. This effectively reduces the 
dynamic range needed to represent your digi¬ 
tal word. With companding, you can use an 
eight-bit word to achieve the performance of 
a non-companded, or linear, 12-bit word. 

The analog-to-digital converter performs 
this compression by varying the quantizing 
step size over the amplitude range. Small 
signal voltages are quantized around small 
step sizes, while larger voltages are encoded 
around larger step sizes. 

Direct analog-to-digital conversion of the 
audio signal, including the use of compand¬ 
ing, is called waveform encoding. Other 
techniques exist for compressing the amount 
of digital data needed to store voice audio. 
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Fig. 4. Voice-recorder/repeater interface. 


This is because the human voice contains a 
large amount of redundant information. Oth¬ 
er than companding, these techniques gener¬ 
ally degrade the perceptible quality of the 
audio, relative to high-rcsolution waveform 
encoding. 

Some data compression techniques, such 
as CVSD (continuously variable slope delta 
modulation) and ADPCM (adaptive differen¬ 
tial pulse code modulation), involve hard¬ 
ware or software and rely on certain pre¬ 
dictable characteristics and the built-in 
redundancy of human speech. These tech¬ 
niques are used in some communications sys¬ 
tems where intelligibility, intonation, and 
naturalness need to be maintained, but where 
distortion and signal-to-noise ratio can be 
compromised. 

Other techniques, such as LPC (linear pre¬ 
dictive coding), achieve a high degree of data 
compression using extensive digital signal 
processing. Rather than encoding the voice 
waveform, LPC involves modeling the hu¬ 
man vocal tract. Instead of storing wave¬ 
form samples, parameters for the human vo¬ 
cal tract model are stored and require much 
less data. 

The price paid is encoding complexity. 
Some speech synthesizers are actually digi¬ 
tal voice playback devices using LPC for 
data compression. LPC will probably even¬ 
tually be used in low-bandwidth digital voice 
traasmission systems for two-way radio ap¬ 
plications. 

While data compression can preserve 
“communications quality” audio, you don’t 
want your recorded audio to be simply intelli¬ 
gible—you want it to sound like the original. 
Companded PCM (pulse code modulation), 
or waveform encoding, offers what you’re 
looking for. 

Most daia-compression techniques work at 
the “front end” as part of the recording pro¬ 
cess, By recording the digitized waveform 
directly instead, you retain the option 
of data compression using .software before 
you store the information. In that way, you 
can preserve the full fidelity of the original 
for important, frequently heard recordings, 
and you can conserve memory for less impor¬ 
tant recordings where you can tolerate some 
degradation. 

The conversion of an audio signal to digital 
words and back to an analog signal using 
companded PCM can be done with readily 
available chips called CODECs (short for 
“coder-decoder”). These chips arc used in 
most digital telephone systems and PBXs. 
They’ve been available since the late ’70s and 
have evolved in ease of use and performance. 
The 2916, a CODEC chip made by Intel, 


represents an advanced design. All CODECs 
are designed to meet or exceed telephone 
industry standards, and also happen to meet 
or exceed FM repeater audio standards. 

Integrating Digital Audio 
Into an Amateur Repeater 

The most obvious application of digitally 
recorded audio on a repeater is for its ID 
messages. In keeping with the goal of making 
the repeater an information center, the ID can 
be tagged with information of interest to the 
amateur community. If there’s a club meeting 
later in the week, the ID can remind users of 
the meeting. The scheduled speaker for the 
meeting can record the ID and quickly pro¬ 
mote his talk. It is important, however, that 
the repeater controller ensure that the an¬ 
nouncements do not interfere with repeater 
users. 

Other repeater messages can be remotely 
recorded to contain information of interest to 
users—tail messages, bulletin board mes¬ 
sages, alarm messages, etc. These can con¬ 
tain information about meetings, nets, emer¬ 
gency situations, etc. 

Voice Mailbox 

Another obvious application of digital au¬ 
dio is in implementing a “voice mailbox.” 
Large-scale digital audio systems attached to 
telephone PBXs provide a company’s em¬ 
ployees with enhanced communications by 
allowing them to leave digitally recorded 
voice messages. This helps eliminate the 
“telephone tag,” which so often occurs in an 
office environment. On amateur repeaters, a 
user to whom you might like to mention 
something or ask a question may not be 
around when you are. A voice mailbox would 
let users exchange questions and information 
in non-real-time. 

In addition to providing information to 
users, the repeater can be made more 
“friendly” by offering holiday greetings to 
users, featuring celebrities saying the IDs, 
introducing newcomers, and congratulating 
members on their good fortunes. If the re¬ 
peater’s courtesy tones are remotely pro¬ 
grammable, distinctive sounds can be record¬ 
ed to serve as the courtesy tone. In some 
repeater controllers, the counesy tone can be 
a source of telemetry, or information relating 
to repeater or equipment status. 

Talking to Youreelf 

Perfect audio reproduction will allow users 
to record a brief transmission so that they 
can hear how they sound through the re¬ 
peater. This is useful for checking the audio 
quality of a new microphone or hand-held or 
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IC735 

List 

Juns 

IC-735 Gen Cvg. Xevr 

$999.00 

Cans 

IC-75lAGen.Cvg,XcvT 

1649.00 

Cans 

R7000 Gen. Cvg. Revr. 

1099.00 

Calls 

R71A Gen. Cvg. Revr, 

949.00 

Calls 

IC*27A/H FM Mobile 25w/45w 

429/459 

Calls 

IC-28A/H FM Mobile 25w/45w 

429/459 

Cans 

IC-37A FM Mobile 25w 

499.00 

Calls 

IC^7A 440 Mobile 25w 

549.00 

Calls 

{C-04AT UHF NT 

449.00 

Cans 

IC-48AUHF45W 

459.00 

Calls 

1C'38A FM Mobile 25w 

459.00 

Calls 

IC-02AT FM HT 

399.00 

Cans 

iC*u2AT Micro HT 

329.00 

Cans 


KENWOOD 



TS-440S/AT 


TS-940SAT Gen. Cvg Xevr 

S2249.95 

Cans 

TS-430S Gen. Cvg. Xevr 

819.95 

Cans 

TS*711A All Mode Base 25w 

899.95 

Cans 

TR-751A All Mode Mobile 25w 

599.95 

Calls 

TM.201BFM Mobile 45w 

369.95 

Cans 

TM^2530A FM Mobile 25w 

429-95 

Cans 

TM-2550A FM Mobile 45w 

469.95 

Call $ 

TM-2570A FM Mobile 70w 

559.95 

Cans 

TH-205 AT. NEW 2m HT 

259.95 

Calls 

TH-215A. 2m HTHas It All 

349.95 

Cans 

TH21BT 2M HT 

259,95 

Cans 

TH31BT 220 HT 

269.95 

Cans 

TH41BT 440 HT 

269-95 

Cans 



FT 757GX 


FT-757 GX Gen. Cvg. Xevr 

995.00 

Cans 

FT-767 4 Band New 

1895.00 

Cans 

FT-270RH FM Mobile 45w 

439.95 

Cans 

FT-290R All Mode Portable 

579.95 

Cans 

FT-23 R/TT Mini HT 

299.95 

Cans 

FT-209RH RM Handheld 5w 

359.95 

Cans 

FT-726R All Mode Xevr 

1095.95 

Call S 

FT-727R 2M/70CM HT 

479.95 

Cans 

FT2700RH 2M/70CM 25w 

599.95 

Cans 



213-390-8003 


3919 Sepulveda Blvd. 
Culver City, CA 90230 



Photo A. This Digital Voice Recorder is made specifically for repeater use by Advanced 
Computer Controls. 


High Fidelity 

Repeaters 

Freedom from surface noise 

Instant track selection and queuing 

High dynamic range 

No mechanical wear 

Ultra-low distortion 

Resistance to harsh environments 

No wow or flutter 

Full repeater fidelity 

No degradation 

Easy remote recording 

Synergism with microcomputer 


Table I. Benefits of digital audio in hi-fi vs. repeaters. 


to hear how well messages are getting into 
the system. 

The Audio “Track” 

Audio in a voice storage unit must be orga¬ 
nized in a way that separates various record¬ 
ings and makes them available for immediate 
use on demand. The simplest way to think of 
the unit of storage is as an audio “track/’ 

The track is similar to, but differs in impor¬ 
tant ways from, tracks on an eight-track cas¬ 
sette player. In your digital recorder, each 
track contains a specific recording. The track 
is automatically made long enough to hold the 
audio you’ve recorded, and no longer. By 
automatically varying track length to match 
the particular recording length, you don’t 
waste memory. Each track is immediately 
available for playback when commanded. 
Your microcomputer controller can provide 
for as many tracks as you’d like, since they’re 
simply logical entities. 

When a track is deleted, its space in memo¬ 
ry is freed up to be available the next time you 
record that track or any other track. 

Message Editor 

Sophisticated repeater controllers with 
remote programming capabilities include a 
“message editor,” which allows the repeat¬ 
er owner to remotely program the various 
messages generated by the controller. The 
remote programming can be accomplished 
with touchtone^ commands. The pro¬ 
grammable messages can consist of Morse 
code, synthesized speech, paging tones, digi¬ 
tal voice recorder tracks, and other external 
devices. 

Using the message editor, you can con¬ 
struct IDs, tail messages, and bulletin boards 
that include voice recorder tracks. You can 


even join various voice recorder tracks to¬ 
gether, so that some information needs to 
be recorded only once (such as the repeat¬ 
er’s callsign), but can be used in multiple 
messages. 

As an example of an ID message that you 
can construct using the tracks recorded in 
Fig. 2, join tracks 14, 15, and 16 (as shown in 
the top half of Fig. 3). The resulting ID play¬ 
back is “Welcome to Silicon Valley. This is 
WA6AXX, Repealer. Press touchtone 3 6 for 
information about the system.” You can also 
use these tracks in combination with other 
tracks in other messages, such as additional 
IDs and tail messages. 

Another example of a progammable mes¬ 
sage is the repeater’s response to an alarm 
condition (see the bottom half of Fig. 3). If an 
intruder breaks into the repeater building, the 
repeater can respond by announcing a pre¬ 
programmed alarm message. 

Using the message editor, you can con¬ 
struct an alarm message that consists of (1) 
paging tones, to activate the control opera¬ 
tors’ selective call decoders, and (2) a digi¬ 
tal voice recorder track that provides infor¬ 
mation on what to do in the event of the 
intrusion. The resulting alarm message might 
be “[five-tone sequential page]. There has 
been an unauthorized intrusion. The police 
have been notified. If you’re in the repeater 
site area, please proceed to the site to help 
investigate.” 

Conclusion 

The combination of sophisticated repeater 
controllers and digital audio recording tech¬ 
niques have resulted in another step in the 
amateur repeater's evolution into an informa¬ 
tion center. And they make operating a m<xl- 
ern amateur repeater a lot more fun!B 
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David a Wolovitz WA3DNM 
104 Hunting Hills Lane 
Media PA 19063 


Packet RATS 


WA3DNM's Resume-After-Transmit Scanner 
lets your IC-2 7A do double duty. 


S hortly after joining the growing ranks of 
packetcers, I discovered that there was 
more packet activity in eastern Pennsylvania 
than first meets the eye. Activity is spread 
across 145.01, .03, .05, .07, and .09 MHz, 
so I quickly put the scanning feature on my 
ICOM 1C-27A to good use monitoring the 
activity on all channels. My packet station 
consists of an ICOM IC-27A transceiver, a 
Kantronics Packet Communicator II, and a 
Radio Shack Model 100 portable computer 
acting as a terminal. 

I like to leave the radio scanning the five 
active packet frequencies. My favorite com¬ 
mand on the Kantronics Packet Communica¬ 
tor II is MH (monitor heard), which lists the 
last 18 stations heard, and with this command 
I can determine who has been active most 
recently. 

After connecting with Bruce WA3WUL, 
who has extensive packet experience, I found 
out that my station location in Media is to be 
envied as a good digipeating location. Now, I 
realize that an elevation of 445 feet above sea 
level may not seem high to hams in the Rock¬ 
ies, but it is a Mount “RFerest” to the unfor¬ 
tunate packet operators living in this area's 
many rf holes and valleys. Bruce lives in one 
of this area’s deepest valleys (Delaware), so I 
offered him the use of my station’s digipeat¬ 
ing capabilities (DIGI ON)—and with it my 
reliable access to the Delaware Valley’s other 
packet stations. 

Problem Time 

When Bruce used my digipeater capa¬ 
bilities, he could connect to whomever he 
wanted, through my station, on whichever 
packet frequency he needed. By break¬ 
ing the squelch and causing my radio to 
stop scanning, Bruce had a five-frequency 
digipeater. 

Unfortunately, the 27A does not resume 
scanning after transmitting. So when Bruce 
digipeated through my station, the scanning 
stopped and the radio was stranded on the last 
transmit frequency until I happened to pass 
by the shack, notice the lack of scan activity, 
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and restart the scan by pressing the S/S (start/ 
stop scan) button. This, in effect, nullified 
my MH capabilities and doomed my 
digipeater to only intermittent, multi-fre¬ 
quency capabilities. 

The Plot Always Thickens 

A few months later, I installed a mini¬ 
mailbox system for the Model 100, written 
by Dick Roux NIAED. I started discuss¬ 
ing my newfound capabilities to store mes¬ 
sages with several friends and heard that 
Harry ND2P had only .01 crystals (he has 
since sprung for .03, as well), and Abe 
N3BBF could reach my station only via a 
digipeater in New Jersey on 145.05 MHz. 
Bruce still often digipeated through my sta¬ 
tion to access WB2MNF on .03 and K3PGB 
on .05. The only one who did not really care 
(except for academic interests) was Jon 
KR3T, who also had an IC-27A and could 
access me directly. Thus, I needed to cover 
several frequencies continually. The problem 
with the 27A’s scan lock-up after transmit 
had to be resolved. 


The Solution Is RATS 

Enter RATS—Resume-After-Transmit 
Scanner. After a session reviewing 555 timer 
circuits plus the 27A’s schematic, I discov¬ 
ered the answer to my problem in the form of 
an easily constructed 555 timer circuit. I even 
interfaced the RATS without soldering or 
modifications to the 27A. My RATS lives 
in a small plastic box on top of the radio; thus, 
no internal modification to the radio is need¬ 
ed. If you use the component and voltage 
values shown in the circuit in Fig. 1, the 
IC-27A will resume memory scan approxi¬ 
mately 1.5 minutes after the radio’s last 
transmission. 

Construction 

There is nothing unusual about the 555 
timer circuit. It is a basic and time-proven 
de.sign, based upon a circuit found in the 
Radio Shack 555 timer book (Engineer's 
Mini-Notebook 555 Timer 1C Circuits, For¬ 
rest M. Mims III, P/N 276-5010). When pin 
2 of the 555 goes to ground, the output goes 
high and the normally closed relay contacts 
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Fig. 1. Schematic and connections for RATS, the resume-after-transmit scanner. 







open. Alter a period of time determined by 
the Rl/Cl combination (which can be adjust¬ 
ed to suit your needs), the 555 resets, reclos¬ 
ing the relay contacts. This closes the S/S 
switch, causing the radio to resume scanning 
the memory channels. 

My RATS was constructed using point- 
to-point wiring. I used four-conductor, mul¬ 
ti-ribbon cable to connect RATS to the ra¬ 
dio. After coating the four wire ends of 
the ribbon cable with enough solder to make 
a tight connection, I friction-fit the wires 
into the top of the necessary circuit board 
connectors on the radio's top board. I rout¬ 
ed the cable over the 27A circuit board, out 
the back, and over the top of the heat sink. 
The top cover can be reinstalled with no diffi¬ 
culty, and it holds the connecting wires in 
place. 

''An elevation of 445 
feet above sea level 
may not seem high to 
hams In the Rockies, but 
it is a Mount 'RFerest' to 
the unfortunate packet 
operators living In this 
area's many rf holes 
and valleys." 


Proper connections to the radio are shown 
in Fig- 1. Power for RATS comes from the 
same external, 12-volt power supply that 
powers the radio, although you may want to 
get power from inside the radio using two 
additional conductors. 

Operation 

After programming the packet frequencies 
into the memory (I fill the extra memories 
with duplicates of .01 and ,03 since they are 
the most active), turning on RATS cau.ses the 
scanning to start. Everything appears nor¬ 
mal, except that now, 1.5 minutes after trans¬ 
mitting, the 21A will resume scanning. When 
RATS is active, the S/S switch is disabled, 
since the relay shorts across the switch con¬ 
tacts, Turning off RATS will allow normal 
S/S operation. 

Happy Ending 

Now everyone is happy. My radio continu¬ 
ally scans its little heart out, digipeating and 
collecting or dispersing mail on all five fre¬ 
quencies. In addition, it still monitors all five 
frequencies for activity, preserving the MH 
function I like so much. The station provides 
service to all, without short-changing any of 
those needing a little help from their friendly 
digipeatcr. Now if I can only think of a way to 
remotely turn off all those beacons that fill up 
theMHlog.« 

"When You Buy, Say 73’* 


Super ComShack 64 iSemode 

R epeater Controller/Dual Bema te/Butopatch controlled from 

rrvitrnl Infprfnrol ( Cartrlflnfi I _ _ . yOtjr H.T 


System cc^trol Interface Cartridge Optlw 


Repeater TX/Rx 



♦Remotely programable with Touchtones/ change up 
to 9 sets of access codes from H.T. or telephone I 
♦Synthesized speech consisting of high quality 
male or f^aie digitized human voice 
♦Dual Remote base (H.F, V.H.F ) 

♦Autopatch & Super Repeater Controller 
♦Program voice ID tall message from your H.T. 
♦Automatic voice clock & activity timers 
♦Multiple commands can be executed at on(» 

(up to 16 digits per command string) 
♦Sub-audible tone & speed dial compatible 
♦Alarm clock auto-excute command string! 
♦Optional autoboot cartridge (nodisk drive needed) 
♦Send system commands from telephone line! 


“Generates random code practice ^ any speed with 
voice readback after each 20 random code group! 
♦Set CW speed & pitch from your H.T, 

♦ I nput up to 22 vocab words letters as i D or 
mall box message # ^eed dial rates from H.T 
♦Enable/dlsabie up to 50, tel ■»’$ + wild cards 


♦300 Touchtone loadable Autodial numbers 
plus to Emergency Autodial (quick access) 

♦300 Reverse patch call signs uploaded from 
your H.T./general or directed page modes 
♦Incoming caller receives voice message to enter 3 
digit code to selective page a call sign (D.P. mode) 
♦Phone number memory readback 
♦Enable/disable 50 area codes ♦ wild card •^'■'s 
♦full or half duplex (repeater c^/off) 

♦Storage of MCl/^nnt access codes 

♦Call waiting allows switching to second phone line 

♦Touchtones are regenerated onto the tel,/speed dial 

♦Touchtone or dial pulse modes 

♦Reverse patch active In all modes i 


duplexer 


Turn off the 
repeater & change 
all access codes 
from an H.T. or 
any telephone! 


♦ H P remote supports: Yaesu FT-757/767/980 
Kenwood TS-440/940. Icom IC-735 

♦2nd remote control data supports: Yaesu FT-727 
FT - 767 & Kenwood 711/811 -cr the- 7950 or 
TS-2530/70 with RAP I (control card ) 

♦ 10 H P. Memory channels/enter or recall 
♦Automatic USB/LSB/FM/AM mode select 
♦Scan up/down, fast, or 1 OOhz steps 
♦Control CS-8 relay/latch /master reset /Status 
♦H.F /V.H.F Monitor only or TX enable modes 
♦All control inputs are voice confirmed Including 

frequency, mode, scan status, time, outputs on/off 
♦VHP remote, as link Input, & repeater can be active 


♦8 Latching Relay ccmtrol {C5~8) t 79.95 
3 OPDT 2A relays. 5 c^en collector outputs 
+ user defined 2 letter function name & state 
+ automatic PTT fan control/master all off code 
♦Optional CMOS auto-boot 72k EPROM Cartridge 
programmed with your parameters $99.95 
♦Keypad Control for VHP remote, RAP l $ 149.95 
♦Super ComShack Manual ( credit later) $ 15.00 

MODEL CS64S-S349.95 (wired and tested)] 

includes: computer interface, disk, cables & manual, 
duplex & simplex versions are supplied 
(some features not applicable when using simplex ) 
(add $4,00 shipping / Ca, residents add 6S) 

riASTERCARO/VISA/CHECK/n.O./COO 

Engineering Consulting 

583 Candlewood St. 

Brea, Ca. 92621 
tel: 714-671-2009 


Module Installs Inside the radio In 15 Min. Boost audio to 
t wattl Low standby draln/Corrects low audio/1 OOP's o f 
happy users (Works In other H.T.'s too) 

Used by Pollce.flre, Emergency, when It needs to be loud! 

fwowith.t 3 loudin "j-AUDIO BLASTER' 

'Ckn • Hfference i- —. . . i 

1 can hear It I J Model Adi $19.9^ 


50.000 combinations 



Program your computer In basic to decode multidigit "strings", 
sound alarms, observe codes . Simple to Install; + 12 VDC 
/audio; Includes basic program for C64 /VIC20/C128; all 
computers! "DECODE-A-PAD" I Model DAP $89.95 





mm 

COLUMN 

_1 Bast 


Remote Keypad Rows & Columns Controller Plus Two 4 digit JDI 
decoders (on/off)/Wl 11 control frequency of any keypad entry 
radio such as the Kenwood 7950/2530/IC04-AT. Easy to Install 
In parallely with existing keypad/Use with ComShack 64 as a 
freq. controller or with Pro Search rotor control box/A versatile 
board for all remote control applications. The latches may be 
used for on/off or momentary. 

•REMOTE-A-PAD' I Model RAP-1 J 149.95 1 


Wired and tested ♦ 5 to +12 Volts/ 
User programable to 50,000 codes/ 
All 16 digits/Send code once to turn 
on, again to turn off/ Momentary & 
Latching oulput/drlves relay/LED 
latch Indicator/Optional 4 digit extra 
custom latch IC’s $8.95 each/add as 
many latches as you want to your 
ext^nal txw'd | Model TSD $59.95 

fiMi ilW ■ l l TQygftUinft 

HniPPl tXHaMiftr Kit 

ri957 Teltone 
5 to 12v. 15ma 

(SSI-201 compatable)/1nc. 3.58 
Mhz Crystal/ 22 pin socket. Data 
Sheet, Sample circuits, decoder 
specs, a) 116 touchtones, BCD/HEX. 
No filters req | Model TTK $22,95 | 
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Guy Slaughier K9AZG 
753 W, Elizaheih Drive 
Crown Point IN 46307 


The Fakeroo 


Can this kid really copy RTTY by ear 
or is someone pulling the old fakeroo? 


I t seemed pretty clear that somebody out 
there was after me. But I didn’t know who, 
and I didn’t know why. And I still don’t. 

I decided I must be on somebody’s hit list 
when this young kid showed up in my shack 
claiming to copy RTTY by car. He had to be 
faking it, of course, though I haven’t figured 
out how. And because he was a perfect 
stranger, it was clear that somebody else must 
have put him up to it, probably to get the 
laugh on yours truly. 

The reason this is so surprising is that Tm 
such a nice guy, no pun intended. If I were a 
surly SOB or a really nasty person. I could 
understand somebody laying in wait for me. 
But Tm not. See, I never hog frequencies, 
laugh at lids, ridicule guys with rotten rigs, 
swap Novices my junk for their goodies, 
cheat Silent Keys’ w idows out of their hus¬ 
bands’ gear, tune up on top of QSOs, or run a 
gallon to work local traffic. 

We all know a lot of rotten amateurs 
who can’t make such claims without crossing 
their fingers. And any one of them would be 
fair game for a gag aimed at giving him his 
comeuppance by making him look silly. 
Heck, we’d be happy to help. But none of 
these guys is the target of this apparent ham 
scam. I am. 

I keep asking myself, could it be W9PBS, 
trying to lay one on me becau.se I haven’t been 
back yet to ring out all those rotor leads I 
promised to reconnect when I had to cut them 
last fall to replace the storm window in his 
shack that I accidently smashed with an 807? 
Could it maybe be W90DM, still sore about 
the meter I blew in his noise bridge that never 
nulled wonh a hoot anyway? Or could 
W9PLW be behind it. irked because I lost the 
dang operator’s manual and schematic he 
loaned me? I just don’t know. 

Anyway, whoever it is. he picked a poor 
way to put me on. I wasn't born yesterday, 
you know. So I didn’t fail for this kid claim¬ 
ing to copy RTTY in his head. 

Anybody can recognize the sound patterns 
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of CQing or RYing in Baudot or ASCII, but 
nobody can actually copy that high-bit, low- 
bit stuff, right? And if somebody comes along 
who seems as if he's reading RTTY solid at 
60, 67, or 75 baud, then apologizes for miss¬ 
ing a letter here and there at 100, he’s got to 
be pulling your leg. right? 

Bet the rig on it. friend. And the farm, if 
you own one. It's pretty nearly a sure thing 
you’ve got a fakeroo on your hands. 


“I decided I must be on 
somebody’s hit iist when 
this young kid showed 
up in my shack ciaiming 
to copy RTTY by ear. ” 


My lakeroo said his name is Carlos, Carlos 
Ramos. He looked to be about 16, give or 
take. He told me he’s a junior in the local high 
school, and .said he was boning up to try for 
his ham ticket. He seemed like a real bright 
kid and a nice one to boot, except he wouldn't 
admit he was pulling my leg or tell me who 
was behind the gag. 

Carlos materialized in my basement shack 
one Sunday afternoon while I lounged back in 
my swivel chair chatting with a buddy on the 
local two-meter machine. I heard ibotsteps 
behind me, swung around, and there he was, 
just inside the doorway. He was staring over 
my shoulder at the radio gear, his eyes shin¬ 
ing like overvolted LEDs. 

**Hi,'* I said, cutting off the transceiver’s 
audio and extending my hand to shake his. 
“Come on in. Pull up a chair.” 

“Your.. .uhh.. lady saw me lookin’ at 
your beam outside.” the kid .said, sounding 
embarrassed. “She invited me in and sent me 
downstairs here.” 


“Standing orders,” I said. “Visitors wel¬ 
comed. Name’s Guy. What’s yours?” 

The kid told me. allowed his hand to be 
shaken without contributing anything to the 
motion, but never looked me in the face. 
That’s because his eyes were scanning the 
radio equipment and the two Commodores on 
the operating table. 

“Excuse me a minute while I hang up with 
my friend,” I said, turning the gain back up 
on the two-meter rig. “You a ham?” 

The kid shook his head, mumbled that he 
was working on it. and switched his gaze 
to the tran^eiver as audio burst from its 
speaker. 

“ ,. .pop a fuse or get a landline or what?” 
the radio was a.sking. Then it went silent. 

“Sorry,” I said, keying the mike. “Nei¬ 
ther. Company in the shack. Young visitor 
name of Carlos. He’s gonna have a call of his 
own one ofthe.se days.' ’ I held the mike to the 
kid’s face, prompted him with, “We’re chat¬ 
ting with John across town, Carlos. Tell him 
hello.” 

The kid didn’t. His face went white. He 
swallowed a couple of limes, but didn't say 
anything. I recognized the symptoms of clas¬ 
sic mike fright, remembering its terrors from 
a long time ago. 

“Carlos .says hello,” I told the mike. “Lis¬ 
ten, John, I’ll let you go for now and catch 
you later. Have a good one. This is K9AZG 
shutting down. Ciao.” 

Sw itching off the radio, I swung around to 
face the kid, waved at the chair in front of the 
word-processing equipment at the far end of 
the operating table from the radio gear. 

“Sit down. Carlos. And relax. You look 
uptight.” 

“I guess I am,” the kid said, not moving. 
“Tve never been in a. . .uh.. .ham station 
before. It's.. .uh.. .scary.” 

“Shouldn’t be,” I said. “This is just run- 
of-the-mill gear, nearly all of it commer¬ 
cial.” 

“It looks so expensive,” the kid said. 



“Not really,” I said. *‘The price of a good 
used car buys it all. Anything here you don’t 
recognize?” 

The boy shook his head, said he’d seen the 
separate pieces of equipment in maga¬ 
zine ads, but still found the collection awe¬ 
some. 

Remembering my own frightening first 
glimpse of a ham station—W9NVH, Milwau¬ 
kee, 160-meter AM. kilowatt, 1932—I knew 
where he was coming from. 

“Here,” I said, switching on the low-band 
transceiver and getting up from the operating 
chair. “Sit down. Tune around. That’s a 
Kenwood TS-830S.” 

Carlos sat down. The Kenwood was on 20, 
lower sideband. The boy tuned in a RTTY 
signal on 14.086, sat there apparently en¬ 
thralled by the burbling. 

I reached in front of him to turn on the 
master switch powering the monitor and the 
RTTY terminal to his right, flipped on 
the C-64, punched “SYS32768,” then 
“RTTY,” into the keyboard. Letters started 
marching across the bottom of the green dis¬ 
play, and completed lines began scrolling 
upwards. 

The boy paid no attention to the monitor. 
He was staring vacantly at the transceiver’s 
frequency-readout display in front of him. 
But his lips moved in apparent synchroniza¬ 
tion with the letters forming on the screen 45 
degrees to his right. 

“Hey,” I said. “What are you doing?” 

“Reading.. .uh.. .the mail,” the boy 
said. “Isn’t that what you call it?” 

“Yes.” I said. “That’s what you call it.” 
My voice sounded brusque, even to me. “But 
how can you be reading the mail?” 

“Did I do something wrong?” 

“That’s RTTY,” I said. “You’re copying 
it in your head? Baudot by ear?” 

The boy nodded. 

“ASCII gives me trouble,” he said apolo¬ 
getically. “Capital letters mess me up.” 

“Whoa,” I said, suddenly sensing the 
pulling of a leg here and realizing it was 
mine. A strange kid stumbling into the shack, 
a beautiful mike-fright act, and a lad read¬ 
ing RTTY in his head. Wow! They almost 
got me. 

I looked around for a hidden camera, real¬ 
ized none could have been planted here in my 
own basement without my knowledge, and 
tried a different tact. 

“Okay, kid,” I said sternly. “The act’s 
over. Who sent you?” 

The boy looked frightened. 

“I told you,” he said, speaking all in a 
rush. “I was walkin’ by and I saw your beam 
and I stopped to look at it and your lady made 
me come in and...” 

I decided to change my tactics. If I 
couldn't scare anything out of him bad-guy 
style. I’d switch to the good-guy routine 
that so much better fits my normally sweet 
nature. 

“Sony, Carlos,” I said, friendly again. “I 
didn’t mean to snap at you. You startled me. 
We both know you can’t copy RTTY in your 
head. Only you were faking it so well you 
shook me up. ’ ’ 


“I wasn’t fakin’,” Carlos said, looking 
confused, “I can too copy RTTY in my head. 
Some, anyway. I do better with pencil and 
paper, though, because that’s how I practice 
for my ham-ticket exam.” 

“Uh huh,” I said. 

“They do allow paper and pencil for the 
Morse, RTTY, and ASCII parts of the test, 
don’t they?” the kid asked. 

I pretended not to hear him, maintained my 
friendly smile, and prodded, “So just be¬ 
tween us girls, Carlos, who sent you?” 

“Nobody. I told you. I was walkin’ 
by...” 

“Okay, okay,” I said, smiling my chum¬ 
my smile. “Tell you what. You move over 
there to that chair by the word processor 
and let me key in some RTTY you can copy 
for me.” 

“Not loo fast, please,” the boy said, mov¬ 
ing down to the far end of the operating table. 
He picked up a pencil and poised it over a 
scratch pad. “I'm a little nervous. Anyway, I 
start losing some around 75 baud because I 
can’t write fast enough.” 

“We’re set up for 60,” I said. “Here we 
go” 


'7 craned my neck 
to read what he had 
scrawled. The sly red fox 
routine. Verbatim. The 
way I sent it. Even the 
typing error ." 


I swung the monitor to face me at the op¬ 
erating position, knowing the boy couldn’t 
see it from where he sat. I turned the 
transceiver mike gain to zero to avoid putting 
a signal on the air. Then I keyed into transmit 
mode and began punching the sly red fox 
routine. 

The boy cocked his ear at the station speak¬ 
er and started to write. I finished, craned my 
neck to read what he had scrawled. The sly 
red fox routine. Verbatim. The way I sent it. 
Even the typing error, 

“Lucky guess,” I told myself, real¬ 
izing that in the past someone could have 
bothered to copy my red fox messages of¬ 
ten enough to know what part of it I always 
mess up. 

Punching up a brag-tape from disk storage, 
I keyed the transmitter on. The system began 
burbling away, automatically chronicling my 
age, my accomplishments, my ham history, 
my equipment, my family ties. I got up to 
look over the boy’s shoulder. 

His pencil was racing across the paper, 
getting it all down. Word for word. Perfect 
copy. 

“Of course,” I told myself. “I've sent 
that tape over the air a hundred times. The 
gagster recorded it and made the kid memo¬ 
rize it.” 


The brag-tape message ended, and the 
RTTY gear began sending nulls. I keyed it off 
and went to work on the boy again. 

“You’re good, Carlos,” I said. “You’re 
very good.” 

“Thanks,” the kid said, looking pleased. 
“I practice a lot. I listen all the time on my 
Sky Buddy.” 

“Sky Buddy?” I said, pouncing. “Aha! 
Gotcha! That’s an obsolete old lube radio that 
doesn’t even have a product detector. It 
couldn’t possibly provide decent RTTY 
copy.” 

“I know,” the kid said, shaking his 
head sadly. “It ain’t very good. I can only 
read RTTY on 80. It drifts too bad on 
the higher bands. And the bfo Jumps frequen¬ 
cy a lot.” 

That’s when I blew it, losing my temper for 
the moment, something I almost never do 
because I’m just loo nice a guy. 

“Listen, kid,” I said, looking around for 
some kind of a club to threaten him with. 
“Drop the act. Tell me who sent you, or I’ll 
beat it out of you!” 

The boy look off. 

I could hear his shoes slapping the floor, 
up the stairs, down the hall. There was 
the distant slam of the front door and then 
silence. 

The intercom speaker came to life. 

“Everything all right?” my wife's voice 
asked. 

“Sure,” I told her, holding down the talk 
button on the box. “Why?” 

“That boy,” the voice said. “He flew by 
me and out the door as if he were pursued by 
demons.” 

“There aren’t any demons down here,” I 
said, feeling like one. “Just me.” 

“He sure acted scared.” 

“Acted is the key word,” I said. “He 
was putting you on. And me, loo. What a 
fakeroo! Claimed he can copy RTTY in 
his head.” 

There was a long pause. Then my wife 
asked, “Is that hard?” 

“Yeah,” I told her. “It’s real hard. You 
got a high-school directory up there?” 

‘ *Teacher or student? ’ ’ 

“Student. I need a home address for that 
kid. Junior class. Name’s Carlos Ramos.” 

“Why?” the voice asked. “You want to 
scare him some more?” 

“No. Like I said, there aren’t any demons 
down here,” I told her, still feeling like one. 
“I want to send him a present.” 

“What kind of present?” the intercom 
asked. 

“A decent ham-band receiver. Second- or 
thirdhand. Whatever I can pick up for a few 
dollars. And a license manual.” 

“Why?” the voice demanded. 

“The receiver because every kid deserves 
something better than a worn-out Sky Buddy. 
And the manual to show this particular kid 
that RTTY and ASCII aren’t part of the li¬ 
cense exam.” 

“He thinks they are?” my asked asked. 

“I’m not sure,” hold her. “Areal fakeroo 
would know belter, Carlos... maybe 
not.”B 
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John LaMartina K3NXU 

RDI Box 1882 

New Freedom PA 17349 


Semi-Rapid HT Charging 

This is the 8-hour option ICOM didn’t tell you 
about—and no soldering is required. 


i f you own an ICOM hand-held, you are 
aware that the battery supplied, as well 
as those available as options, allows for only 
two types of charging capability. The nor¬ 
mal charge rate requires 15 hours, while the 
rapid rate gets the job done in one to two 
hours. Until now, there was no compromise. 
If you use your HT from morning to eve¬ 
ning, with only eight hours of charge time 
available at night, try the Semi-Rapid Charge 
alternative. 

What this requires is the BC-30 or BC-35 
charger and ICOM’s least expensive battery 
option, the BP-4 alkaline-battery case. The 
BP-4 case holds six AA battery cells and 
is compatible with both series of ICOM 
hand-helds. 

The semi-rapid charge option requires no 
physical modification to the charger itself, 
but rather to the battery case. There’s no need 
to plug in the soldering iron. 

NiCd Battery Selection 

The NiCds needed are readily available off 
the shelf (Radio Shack 23-125 rechargeable 
Enercell). Be sure, however, that you acquire 
cells that meet rapid-charge requirements. 
Standard NiCds will show a charge rate of 
approximately 45 mA for 14 hours. NiCds 
capable of rapid charging will also show an 
additional fast-charge rate—i.e., 150 mA 
for four hours. This should be plainly print¬ 
ed on the cell’s jacket. What this is saying 
is that this NiCd will accept a maxi¬ 
mum charging current of 150 mA. Warning: 
Never exceed the maximum recommend¬ 
ed current for charging. This will cause 
the NiCd to overheat and become severely 
damaged. 

The Charge Rate 

The current required to charge a NiCd is 
relatively easy to compute. The total amount 
of charge current required is approximate¬ 


ly one-third more than its total current ca¬ 
pacity. For example, a NiCd with a capac¬ 
ity of 450 mA will require a total of 600 
mA of charge over a given period of time. 
With the battery charging at 45 mA, the time 


“The semi-rapid 
charge option requires 
no physicai modification 
to the charger itseif, 
but rather to the 
battery case.” 


would be about 14 hours (45 x 14 = 630). 
Charging at 150 mA would require only four 
hours (150 X 4 = 600). For this project, the 
rate that we are concerned with is 70 mA for 
8-1/2 hours. 

The BC-30 and BC-3S Chargers 
There are three available charge rates 
when you are using the ICOM charger: 25, 
45, and 600 mA. The selection of the proper 
charge rate is determined by the notched key 
on the bottom of the battery pack. The BP-4 is 



Fig. L The bottom of the BP-4 battery pack. 


set up to automatically select the 45-mA 
charge rate. 

By design of the BC-30/35, if both the 
25- and 45-mA switches are selected si¬ 
multaneously, the charge rate becomes 70 
mA. Now the pieces should all be fitting 
together. 

The Actual Modification 

On the bottom of the BP-4 battery pack, 
you will notice that there are two squares 
notched into the plastic case (Fig. 1), You 
will also note that each of the screw ter¬ 
minals is marked, one positive, the other 
negative. 

Cut a small piece of plastic about 1 /16-inch 
thick to fit into the square on the positive side 
of the case. One drop of glue is all that will be 
necessary to complete the modification. If 
you have the older style BP-4 battery case, 
which splits in half, separate the two sections 
before gluing to avoid permanently bonding 
the two sides together. 

After the piece of plastic is glued in¬ 
to place, trim the plastic to be smooth and 
level with the bottom of the case. This is 
na:essary^ to ensure that both switches are 
depressed when the battery is inserted into 
the charger. 

Conclusion 

This modification lets you enter into the 
world of the semi-rapid charged NiCd. What 
you now have is a battery pack that should last 
through an entire day’s use (450 mA) and one 
that will charge to maximum while you sleep. 
My XYL, Linda WB3EBD. no longer wor¬ 
ries about the HT dying after dinner due to an 
undercharged NiCd, 

Note: To prevent damage to your bat¬ 
tery, be sure to remove the NiCd from 
the charger after eight hours. Remember, 
there is no over-charge protection on the 
BP-4.B 
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Wiilimn Bruce Cameron WA4UZM 
324 S. Riverhills Drive 
Temple Terrace FL 33617 


Revive A Dying Swan 

Haul up your boat-anchor Swan 250 and 
give it new life with a home-brew vxo. 


W ith six meters occasionally active and 
the dollar-to-yen ratio making 
Japanese radios more expensive, some hams 
are looking at old U.S. gear and wondering. 
The Swan 250 (a.k.a. the Swan too-drifty) is 
cheap but has not improved with age. At 
some hamfests, the seller may include a rope 
to tie it to your boat. 

It is not a bad design, except for the vfo, 
which was conceived with incredible opti¬ 
mism. Have you ever built a vfo on 13.1 MHz 
that multiplied to 39.3 and was stable enough 
for SSB? Not bloody likely, as our Aussie 
chums might say. Well, I looked on it as a 
challenge, and now and then I win one. 

The Vxo 

Although it is terribly difficult to build a 
vfo for these frequencies, it is easy to build a 
vxo. Vxo? In the 1930s, we called it a rubber 
crystal. It is a combination oscillator with 
some of the stability of a crystal and some of 
the flexibility of a self-excited oscillator. 
(Master oscillator, ECO, vfo, or whatever 
they called it in your day.) 

There are several designs that work, but the 
one 1 prefer is derived from the Colpitts oscil¬ 
lator. That is the one that uses capacitors to 
divide the rf for feedback. It is what you 
usually find in a grid-dip oscillator that uses 
two-pin (untapped) coils. If you plug in a 
crystal in place of the coil, it becomes a 
Pierce oscillator, and you can var>^ the fre¬ 
quency a bit with the tuning capacitor. If you 
put a coil in series with the crystal, you can 
move the frequency more. 


There is a maximum capacity you can shunt 
across the crystal before it stops oscillating. 
A 150—150 split stator will give you more 
than you need. Output drops as you increase 
capacity. The range depends mostly on the 
coil, but if you use too large a coil, you get 
just another unstable oscillator. I wound 30 
turns of #28 enameled wire on a 3/8'' slug- 
tuned ceramic form. 

Each crystal can be pulled 5 to 8 kHz and 
thus will cover 30 to 50 kHz at the signal 
frequency. If you want a wide range, you will 
have to invest in a number of crystals. I built 
my vxo out of the junk box, but as I have 
played with radios since 1932, my junk box 
may be older and larger than yours. If you 
have friends as old as I, they likely have 
suitable crystals lying around. If not, try Jan 
Crystals (PO Box 06017, Fort Myers FL 
33906; 813-936-2397). They have thousands 
of them and would be delighted to sell you a 
few. Exact frequencies are not required. 

Circuit Design 

The circuit in Fig. 1 is almost self-explana¬ 
tory. You could build it with transistors if you 
preferred, but the Swan is tube gear, so the 
voltages are already available. The tube can 
be any hot pentode. A 12AU6 is a good 
choice, but I used a 6BH6 with a #47 bulb in 
series with the filament. Use what you have 
handy. 

A 12-position switch will allow for lots of 
crystals. 1 used a National Velvet vernier dial 
for the capacitor, and the 5:1 ratio makes for 
very easy tuning. 


There is no need to try to cram all this 
stuff into the original vfo box on the Swan. 
Besides, if you did, you might spoil its re¬ 
sale value! I built it on a 5" x 9" x 3" chas¬ 
sis with everything underneath except the 
tube. The crystals were two kinds: some 
HC6Us and some old CRIAs left over from 
World War IL I taped them together, with 
cardboard spacers between the HC6Us 
(which are not flat), and then clamped the 
whole bundle to the chassis with a strip of 
aluminum flashing. Sockets are a needless 
luxury in a project like this. Solder hook-up 
wire to the pins. 

A three-wire power cord and a matching 
length of small coax (such as RG-174/U) 
connects to the rear of the Swan with an octal 
plug. There is already a hole marked **acces- 
sory” that is punched for the socket. The 
coax continues to the 6EW6 tripler, and the 
outboard rf generator replaces the internal 
vfo and its amplifiers. 

Lift one end of Cl809 (430 pF) from the 
transistor buffer and attach it to a tie strip 
added to the chassis. Connect the center of the 
coax to this and ground the braid. Pick up 
regulated 150 plus from the left end of the 
6k-Ohm register, which may be marked #458 
or R1606. (The other end is tied to #427,400 
Ohms.) Get the 12.6 V ac for the filament 
from pin 3 of the marker oscillator if your rig 
has one, or from the nearest other source. 
Change RlOl from 47k to 100k for more 
drive. 

The Swan 250 has an i-f of 10.7 MHz 
and uses low-side oscillator injection. To 
estimate the highest frequency a given crys¬ 
tal will tune, multiply the series-resonant 
frequency of the crystal by six and add 
10.7 MHz. Thus, a 6.575 crystal will 
tune from approximately 50.150 down to 
about 50.110, depending in part on the 
gain of the circuit and the activity of the 
crystal. Some of this must be determined 
empirically, which is a fancy way of saying 
‘‘cut and try.’’ 

Even if you have no interest in this particu¬ 
lar rig, keep the vxo approach in mind. 1 have 
used it successfully on several pieces of gear 
as far removed as two meters and 160. ■ 
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Fig. 7. The vxo circuit. 
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Mever say pie 


from page 11 

them—particularly in Taiwan and 
Hong Kong. 

6) Remember, the dollar is still 
powerful In Taiwan, Korea and 
Hong Kong, so the shopping is 
outstanding. Hong Kong is where 
you buy cameras and electronic 
gadgets. 

7) I plan on being along. I’ve 
been there a dozen times, so I 
know the ropes. This can help if 
it’s your first trip to Asia. 

8) Despite the appreciation of 
the yen, Commerce Tours has 
been able to hold the price down 
to a semi-measly $3130 for the 


tour. Yes, you can custom design 
the tour if you want—say, skipping 
Osaka or Hong Kong. This is one 
of the best travel bargains I've 
seen—which is why cheap.. .er, 
thrifty me loves it. It’s great to go 
to first-class hotels and pay so 
little. 

Now look here, we want no 
cheating on trademark and pub¬ 
lishing royalties, so you have to 
promise not to stock up on Taiwan 
Rolexes and book knock-offs. I 
can’t imagine why anyone would 
ever buy a $25 imitation Rolex, 
even if it keeps better time than 
the real thing and could fool a 
jeweler. Disgusting. Only peo¬ 


ple with very weak characters, 
or show-offs, would buy such 
things and smuggle them into the 
U.S.Tsk. 

9) The tour usually attracts from 
150-250 electronics-oriented 
men and their wives. Most are 
from the U.S., but we’ve had 
groups from Europe and Australia 
join us. Great bunch of people— 
you’ll make some good contacts. 
There are usually a dozen or so 
hams on the tour—and, if you 
want, you can bring an HT and get 
a license in Hong Kong. 

10) As long as you’re already in 
Asia, why not extend your trip a 
few days? We can arrange a two- 
day extention to the Canton Trade 
Fair in China—and yes, they sell 
things there. For instance, you 
won’t believe carpet prices— 
bring your room measurements 
and have the carpet shipped 


Special events 


224,280, FfK a certificate, send a QSL and a 
39c SASE to W20DV, Bayonne OEM ARC. 
16th St. Firehouse, Bayonne NJ 07002. For 
further information, call Jerry Shiviskts 
N2EJQal (201)-997.1151 or (201)-795-4543. 


RUN FOR THE ROSES 
MAY 1-2 

The Louisville. Kentucky, ARTS will oper¬ 
ate the “Run for the Roses'" under the calt 
W4CN from 2400 to 0500 UTC on May 1 and 
from 1300 to 1700 UTC on May 2. Suggested 
frequencies 21.125 Novice, 21.325-14.250 
SSB. For a commemorative certificate, send 
a OSL and an SASE via ARTS Club W4CN. 
PO Box 7391, Louisville KY 40207. No. 10 
envelope for folder or 9 x 12 for unfolded (39c 
postage). 

FRESNO CA 
MAY 1-3 

The Fresno ARC witi hoid its 45th annual 
Hamfest at the Fresno Airport Ht^kJay Inn on 
May 1-3. There will be demonstrations and 
forums, and FCC exams will be given. Talk-in 
on 146.34/.94. For additional Information, 
contact Glen T. Caine. Fresno ARC. PO Box 
783, Fresno CA 93712; (209)-292-4811. 

SIERRA VISTA AZ 
MAY 1-3 

The Cochise ARA will hold its 1987 hamlest 
on May 1-3 at the club's training facility 
on South Moson Road (which intersects Rte 
90, five miles east of the 90/92 junction in 
Sierra Vista, Arizona). No charge for tail- 
gaters. Talk-in on 146,52 or 146,16/ 76. For 
more information, call Don Morgan W7ACI at 
(602)-458-5293, or write CARA, PO Box 1855, 
Sierra Vista AZ 86636. 

CEDARBURG W1 
MAY 2 

The Ozaukee Radio Club, Inc., will sponsor 
its 8th annual Cedarburg Swapfest on May 2, 
from 8 a.m. to 1 p.m,, at the Circle B Recre¬ 
ation Center, Highway 60 and County I, 
Cedarburg, Wisconsin (20 miles north of Mif 
v^kee). Admission is $2 in advance, S3 at 
the door. Four-foot tat^ are S3 each. For 
admission tickets, table reservations, maps, 
or more information, send a business-sized 
SASE to 1987 ORC Swapfest. 101 E. Clay 
Street, Saukville Wl 53080, or call (414)-284- 
3271. 


BEMIDJIMN 
MAY 2 

The Bemidji ARC will hold its annual ham¬ 
fest on May 2 at the Bemidji Middle School, 
beginning at 6 a.m. Exams will be given. Talk- 
in on 146.13/,73. For more Information, con¬ 
tact Bemidji ARC, PO Box 524, Bemidji MN 
56601; (218)-751-7920. 

ROGERS AR 
MAY 2 

The Northwest Arkansas ARC will hold its 
7th annual Hamfest on May 2, from 8 a m. to 4 
p.m., in the Rogers Youth Center, 315 West 
Olive Street, Rogers, Arkansas. Tables are 
available at no charge to commercial ex¬ 
hibitors or S2 each for others—first come, first 
served. Talk-in on .16/.76or.03/.63. For more 
Information, contact Roy Miiliren AF5W, 2014 
S. 16th Street. Rogers AR 72756; (501)-636- 
6750. 

GREENVILLE SC 
MAY 2-3 

The Blue Ridge ARS will sponsor its 48th 
annual Greenville Hamfest and Electronics 
Flea Market on May 2 and 3 at the American 
Legion Fairgrounds in Greenville, South 
Carolina. Hours on Saturday are from 8 am. 
to 5 p.m., on Sunday from 8 a m. to 3 p.m. 
Admission is $3.50 in advance and $5 at the 
gate. Walk-in amateur radio license exams 
given. For advance tickets or additional infor¬ 
mation, please send an SASE to Blue Ridge 
ARS, PO Box 6751. Greenville SC 29606. 

IEEE TWO-WAY POLICE 
RADIO MILESTONE 
MAY 2-3 

The Bayonne, New Jersey, OEM ARC will 
operate W20DV on May 2 and 3 from 1400- 
2100 UTC to commemorate the recognition of 
a nationai electrical engineering milestone by 
the IEEE for the first two-way police radio 
system. It was installed by the Bayonne, New 
Jersey, police department in 1933. Suggest¬ 
ed frequencies: 3.870, 7.270, 14.270, 
146.520, 144.830/145.430, and 222.680/ 


BATON ROUGE LA 
MAY 2-3 

The Baton Rouge ARC “Hamfest 50” and 
La. State Convention will be held on May 2 
and 3 in the Gym Armory on the campus of 
Louisiana State University, Baton Rouge. 
Louisiana. Hours—Saturday. 8 a.m. to 3 
p m.; Sunday, 8 a.m. to 2 p.m. Free admis¬ 
sion, VE exams to Extra both days at 9 a.m 
Send SASE, 610, check for $4 payable to 
ARRUVEC to George Perry W5LVX. 17424 
Lady Constance, Greenwell Springs LA 
70739. Talk-in on 146.19/.79. For more infor¬ 
mation, send an SASE to Rick Pourciau 
NV5A, 879 Castle Kirk Drive, Baton Rouge LA 
70808. 


OREXELHILL PA 
MAY 3 

The Delaware County ARA will sponsor its 
8th annual Hamfest on May 3 at the Drexet 
Hill Middle School, State Road and Penn 
Avenue, Drexel Hill, Pennsylvania (5 miles 
SW of Philadelphia). Doors open at 8 a m. 
Admission $3. Indoor tables with electricity 
available by reservation at $3 per space. Out¬ 
door tailgating on a first-come, first-served 
basts. Novice through Extra exams b^n at 
10 a.m Talk-in on 147.96/.36. 224.5, and 
146.52. For advanced registration and infor¬ 
mation. write to Hamfest, DCARA, PO Box 
236, Springfield PA 19064, or call Barbara 
N3DLG at (215)-535-1616. 


SULLIVAN IL 
MAY 3 

The Moultrie Amateur Radio Klub (MARK) 
hamfest will be held (new location-old loca¬ 
tion) at the Moultrie County 4-H Fairgrounds, 
Cadwell Road, five miles east of Sullivan, 
from 8 a m. to 3 p.m. on May 3. No charge to 
vendws. Space on a first-come, first-served 
basis. Talk-In on .055/ 655 and .52. Tests vdtl 
be given for amateur licenses. For more infor¬ 
mation, write to MARK, PO Box 79, Sullivan IL 
61951, or call Vernon E. Jack K9SWY at 
(2l7)-728-7596. 
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home. You might even be able to 
pay for your trip. Or perhaps Bel* 
jing for three days so you can 
climb the Great Wall. There’s an 
electronics show in Singapore— 
how about a couple days there? 
Hey, you only have one lifetime, 
SO don’t let a minor thing like work 
Stop you from taking a few more 
days and storing up memories. 

The tour runs two weeks, start* 
ing October 3rd from the U.S. and 
returning from Hong Kong the 
18th. Don’t forget, you gain a day 
coming back. 

If you’re interested, check out 
the ad on the facing page and 
send in the coupon or call my 800 
number so I can have Commerce 
Tours send you a brochure. Who 
knows, you might grab me at 
breakfast one morning and get me 
to come up with some new ideas 
for your business. ■ 


LONG ISLAND NY 
MAY 3 

The Suffolk County Radio Club Indoor- 
Outdoor Electronics Flea Market will be held 
on May 3 from 8 a.m. to 2 p.m. at Republic 
Lodge No. 1987, 585 Broadhollow Road 
(Rte, ItO), Melville, Long Island. New York. 
General admission s S3 (wives and chiklren 
under 12 free). lnck)or tables are $10 each, 
and outdoor space is $7, including one free 
admission. Talk-in on 144.61/145.21 and 
146.52. For additional information, call Bill 
Sullivan N2ETG at (516)-689-9871 in the 
evenings. 

LYNCHBURG VA 
MAY 3 

The Lynchburg ARC, Inc., will hold its 
annual Swapfest on May 3, beginning at 
9 a.m., on the grounds of Brookviile High 
School, just outside of Lynchburg, Virginia, 
on Rte. 460 West. Admission is $1; tailgalers 
pay general admission, plus $2. Exams begin 
at 1 p.m., with limited walk-ins. Pre-register 
by sending a completed Form 610, copy 
of license, and check payable to ARRUVEC 
to LARC Volunteer Exams. PO Box 201, 
Lynchburg VA 24502. More information can 
be obtained about the Swapfest by writing 
to the dub at PO Box 4242, Lynchburg VA 
24502. 

STIRLING NJ 
MAY 3 

The Tri-County Radio Association will 
sponsor its annual indoor Hamfest/Flea 
Market on May 3, from 9 a.m. to 3 p.m., in the 
Passaic Township Community Center in 
Stirling, New Jersey. Donations $3. Tables 
$8, with power $10. Limited reserved tail- 
gating. Talk-in on 147.855/.255, 146,25, and 
444.975/449.975 For more information, call 
Dick Franklin W2EUF at (201 >-232-5955 or 
wnte PO Box 182. Westfield NJ 07090. 

SANDWICH IL 
MAY 3 

The Kishwaukee ARC will sponsor the 
DeKalb Hamfest <»t May 3 at the SarKfwich 
Fairgrounds ort Suydam Road, Just rwrth of 
Rte. 34. Donation $2 in advance, $3 at the 
gate. Inside tables $5 each, outside selling 
space free. Talk-in on 146.52, 444.45, 
146.13/.73. For tickets, write to KARC, Box 
264, Sycamore IL 60178, 





FREQ (kHz) 

EMISSION 

STATION 

FREQ (kHz) 

EMISSION 

STATION 

4001.5 

LSB 

NPG 

10259.5 

CW 

NPG 

4010.0 

CW 

NPG 

13927.5 

RTTY 

NPG 

4015.0 

CW 

NHH 

13975.5 

CW 

NPG 

4018,5 

LSB 

WAR 

li9S6.5 

RTTY 

AIR 

4021.5 

LS8 

AAE 

13992.5 

HTTY/CW 

WAR 

4025.Q 

LSB 

AIR 

13997.5 

CW 

AIR 

6970.0 

CW 

NPG 

14375.0 

USB 

NPG 

6995.5 

CW 

AIR 

14385.0 

USB 

NPL 

6997.5 

CW 

WAR 

14389.5 

USB 

NAV 

7iOi.5 

LSB 

NPG 

14400,0 

Varied 

NAM 

7306.5 

RTTY 

AIR 

14403.5 

USB 

WAR 

7i09.5 

LSB 

AAE 

14406.0 

USB 

AIR 

7315.0 

LS8 

AIR 

14440.0 

RTTY 

Nifil 

7346.5 

LSB 

HKH 

14480.0 

USB 

NZJ 

7365.0 

CW 

NPG 

20937.5 

USB 

NMH 

7372.5 

RTTY 

NAV 

20992.5 

USB 

AAE 

7375.0 

RTTY 

NZJ 

20994.5 

USB 

WAR 

7382.5 

RTTY 

NPL 

20998.5 

CW 

NPG 

7393.0 

Varied 

NMN 

21460.0 

use 

NPG 

9990.0 

RTTY/CW 

AAE 





Table i. Frequencies on which the military stations will operate on Armed Forces Day, 


DEERRELO NH 
MAY 9 

The Hosstraders (Joe K1ROG, Bob 
WtGWU, and Norman WA1IVB) will hold 
their Spring Tailgate Swaptest on May 9 at the 
Deerfield, New Hampshire, Fairgrounds 
Admission is $2 per person, including sellers 
and commercial dealers. Profits benefit 
Shriners' Burns Hospital. Talk-in on 146.40/ 
147,00. For a map or Info, send an SASE to 
WAIIVB, RFD Box 57, West Baldwin ME 
0409} 

FLEMINGTON NJ 
MAY 9 

The Cherryvitle Repeater Association will 
hold its annual hamfest on May 9, from 8 a.m. 
to 4 p.m., at Hunterdon Central High School, 
Remington, New Jersey. 200 Indoor tabl^ 
plus tail^ting FCC exams ^en Talk-in on 
146,52,147,975/-375, For further information 
or reservations, call Bill lnkroteK2NJ at (201 >• 
788-4080 or Don Mazak NR2H at (201)-782- 
1114. 

FORT SHERIDAN 100TH 
MAY 9 

On May 9 from 09(X) to 1600 local CDT 
(1400-2100 UTC). the Lake County. Illinois. 
Radio Amateur Civil Emergency Service 
(RACES), in cooperation with Troop #273 of 
the Northeast Illinois Council of the Boy 
Scouts of Amerkia, will be celebrating the 
U S. Army’s Fort Sheridan Centennial (1887- 
1987). Continuous operation will be in the low 
end of the 20m General phone band, on-the- 
hour operation In the new Novice/Tech. 10m 
phone band, and locally on 2m 146.550 
phone and 145.010 packet. The callsign for 
the special-event station will be W9FUL. For 
a commemorative certificate, send QSL and 
9x12 SASE (39c) to the Lake County RACES. 
Inc . PO Box 624, Mundelein IL 60060. Dead¬ 
line for certificates is July 4. 

DANVILLE IL 
MAYS 

The Vermilion County ARA. tnc., of 
Danvitle, Illinois, will hold an auction on May 9 
at the Tilton 579 Civic Center, from 10 a.m. 
until 2 p.m. Free admission. Charge for 
auctioned items is 10% of $100 or less. Any 
items over $100, $10 flat fee. No charge if 
item is not sold. For further information, 
please contact Rod Pruitt WD9HXG or Clint 
Hartley N9EVT on the 146.22/ 82 repeater in 
Danville, Illinois. 

DULUTH MN 
MAYS 

The Arrowhead ARC of the Duluth/Superi¬ 
or area will present Swapfest ’87 on May 9. 
from 10 a m to 3 p.m.. at the First United 
Methodist Church (the copper-domed 
church), located at 230 East Skyline Parkway 
in Duluth. Minnesota. Admission will be $4, 
with 4-foot tables going for $5. Amateur 
license exams will be fwld at 9 a.m. For more 
information, please contact Ron Carlson K0 
BR, 5128 Wyoming Street. Duluth MN 55804; 
(2l8}-525-6860. The contact person tor the 
amateur exams is Eddy Lonnstrom N9DHG, 
2026 Baxter Avenue. Superior Wl 54880; 
{715)-392.2415 

HINDENBURG 50TH 
MAY 9-10 

The Jersey Shore ARS will operate 
W2DOR in Lakehurst, New Jersey, from 1700 
UTC on May 9 to 1800 UTC on May 10. to 
commemorate the 50th annivemary of the 
crash of the airship Hindenburg. Frequencies 
will be arcHind 3-875, 7.275, 14.375. 21.425. 
and 28.525 phone and 3.706 CW, A com¬ 
memorative certificate wit) be available to 
U.S. stations for $1 and to DX stations for 3 
IRCs. QSL to JSARS, PO Box 295, Toms 
River NJ 08754 


BBQ FESTIVAL 
MAY 9-10 

The Owensboro ARC will operate K4HY 
from 0000 UTC on May 9 to 0530 UTC on May 
10 to celebrate its International BBO Festival. 
Frequencies: 7.245 phone and 10 meters 
phone. Certificate for SASE via N4EKG, 1615 
East 23rd Street. Owensboro KY 42303. 


MEDINA OH 
MAY 10 

The Medina 2 Meter Group, Inc., will spon¬ 
sor the Medina County Hamfest on May 10, 
from 8 a.m. to 2 p.m., at the Medina County 
Community Center. 735 Lafayette Road, 
Medina, Ohio. Donations, $4 a! the door, $3 in 
advance. Vendors' tables, $6 donation. Out¬ 
door flea market: 10-foot space, $4 donation. 
Talk-in on 147.63/.03. For more information, 
send an SASE to Medina Hamfest Commit¬ 
tee. PO Box 452, Medina OH 44258, or call 
{216)-769-3033or(216)-72S-4492 between 10 
a.m. ar»j 5 p.m. 

BETHLEHEM CT 200TH 
MAY 10 + 

The Hen House Gang ARC will celebrate 
the 200th birthday of Bethlehem, Connecti¬ 
cut, from May 10 chi. Operation will take place 
on 10.15, 20. and 40 meters and on Novice 
CW Send one postage stamp only, no en¬ 
velopes. For more information, contact 
W1FHP, the club president. 

PRODUCTS INDUSTRIAL EXPO 
MAY 14-16 

The Tri-City ARC will operate special-event 
station WTVPA on May 14-16 from Pasco, 
Washington, in conjunction with Products 
Industrial Exposition '87. Daily operation 
from 1800-0200 UTC will be on 20- and 80- 
meter Genial phone bands. For a certificate, 
send OSL and SASE to TCARC, PO Sox 73. 
Richland WA 99352. 


BROKEN ARROW OK 
MAY 15-17 

The Broken Arrow and Tulsa ARCs will 
spon^ the 1987 Green Country Hamfest 
on May 15-17 at the Vo-Tech Southeast 
Campus, 4600 S. Olive, Broken Arrow, Okla¬ 
homa (111th St. S. and 129th E. Ave.). Enter¬ 
tainment Friday from 6-10 p.m. Flea market 
and dealer exhibits open from 9-5 on Satur¬ 
day aruf from 9-1 on Sunday. Pre-registration 
is $4 e^h, maximum of $12 per household, 
or $5 each at the docK. Flea market t^es are 
$5 in advance or $7.50 at the door. For more 
information, call Ron Gamel N5WX at (918)- 
663-0385, or write Green Country Hamfest, 
PO Box 4970, Tulsa OK 74159. 


NASHUA NH 
MAY 15-17 

The Northeast VHF Assoctaticm will spon¬ 
sor the 13th annual Eastern VHF/UHF Con¬ 
ference on May 15-17 at Rivier College, In 
Nashua. New Hampshire. To pre-register, 
send $14 to David Knight KAIDT. 15 Oakdale 
Avenue, Nashua NH 03062 before May 4. 
Registration at the door is $20. A special reg¬ 
istration rate of $10 is available fix any first¬ 
time attendee. In recognition of the new VHF/ 
UHF privileges for Novice-class licensees, a 
special feature of this year's conference is 
half-price registration ($7) for Novices. Make 
all checks payable to Eastern VHF/UHF 
Conference. For mrxe mformabon, contact 
Lews D. Colfins Wl GXT, Publicity Chairman, 
Eastern VHF/UHF/SHF Conference, 10 Mar¬ 
shall Terrace, Wayland MA01778; (617)-358- 
2854 (6 tolOp.m. EST), 

ROCHESTER NY 
MAY 15-17 

The Rochester ARA will sponsor the 
Rochester Hamfest and Computer Show on 
May 15-17 at the Monroe County Fair¬ 
grounds, corner of East Henrietta Road (Rte. 
15A) and Calkins Road, Rochester, New 
York. Show hours: Friday, outdoor flea mar¬ 
ket—12 noon: Saturday, Irntoixflea market— 
7 a.m, to 5:30 p.m.. exhaiit hall open—8:30 
a.m. to 5:^ p.m.; Sunday, indoor flea mar¬ 
ket—7 a.m. to 2 p.m., exhibit hall open—9 
a.m. to 1:30 p.m. Registration: $6 in advance, 
$7 at the gate, children under 12 admitted 
free. Outdoor flea market space, $5 plus reg¬ 
istration. Indoor flea market table. $16 each in 
advance rxdy, plus registration Make checks 
payat^ to Rochester Hamfest ami send to 
Rochester Hamfesi—Tickets, 174 Croydon 
Road. Rochester NY 14610. Amateur exams 
on Saturday. Pre-registration is required and 
must be submitted no later than May 8. Send 
business-sized SASE to A. G. deBlieck 
KW2X. 59 Bay KnrrfI Road, Rochester NY 
14622. Pay $4.35 on the day of the exam. 
Talk-in on 146.28/.88, For more information, 
contact Rochester ARA, Rochester Hamfest, 
300 White Spruce Boulevard, Rochester NY 
14623; (716)-424-7184. 

WOONSOCKET Rl 
MAY 16 

The Rl Amateur FM Repeater Service. Inc., 
will hold its annual Spring Flea Market and 
Auction on May 16, from 12 noon to 5 p.m., 
at the American Legion Fairmount F^>st 85, 
870 River Street, WoorteodkeL Rhode t^and. 
Admis^n is free. Spaces are $5 each. T^k- 
in on .34/.94 and .52. For further information, 
contact Rick Fairweather K1KYI, Box 591, 
Harrisville Rl 02830; (401)-568-0566 from 
7-9 p.m. 
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MICHIGAN'S 150TH 
MAY 16 

The St. Joseph County ARPSA will operate 
special-event stations on May 16 from 1200- 
2400 UTC from Centrevifie, Michi^n, to cele¬ 
brate Michigan's Sesqukenteoni^ Birthday 
amt to kick off Michigan Week Members' 
stations callsigns will be used, Frequen¬ 
cies; 3.930, 7.230, 14.250, 21.350. and 
28.550. To receive a certificate, please send 
OSL arte SASE to Lynn Norris KB8AET, 535 
E . Main Street, Burr Oak Ml 49030, 


CADILLAC Ml 
MAY 16 

The Wexaukee ARA will hold its 27th annu¬ 
al Swap and Shop on May 16, from 9 a.m. to 2 
p.m., at the Wexford CMc Arena, at the junc¬ 
tion of U.S. 131 and 13th St Admssion Is $3. 
Talk-in on 146.97. For table reservations and 
more information, call John Craddock KX8Z 
at (616)-797-5491, or write the Wexaukee 
ARA, PO Sox 163, Cadillac Ml 49601. 

GODFREY IL 
MAY 16 

The Lewis & Clark RC w^ sportsor its first 
annua) Hamfest on May 16 at the Lewis & 
Clark Community College campus. Highway 
67-1111n Godfrey, Illinois. No admission fee. 
Testing for alt classes at 1 p.m. Talk-in on 
145.230. For more information, call Harold 
KC9GL at (618)-466-1909. or write Lewis & 
Clark Radio Club, PO Sox 553, Godfrey IL 
62035. 


COLORADO SPRINGS CO 
MAY 16 

The Rkes Peak Radio Amateur Associa¬ 
tion will h(M Ms 1987 Swapfest on May 16, 
from 8:30 a.m, to 4 p.m., at the Rustic Hills 
Mall at Palmer Park and Academy Slvd. in 
Colorado Springs, Colorado. Admission is 
free. Table rental is $8 in advance or $10 at 
the door. VE testing on site. Talk-in on 
146.37/.97. For irrformation or reservations, 
call At N6MW at (303)-473-1660, Of write 
PPRAA Swapfest, PO Sox 16521. Colorado 
Springs CO 80935. 

ARMED FORCES DAY TEST 
MAY 16-17 

The :»th annual Armed Forces Day Com¬ 
munication Test will becortducted from 1300 
UTC on May 16 to 0245 UTC on May 17. The 
traditional military-to-amateur crossband 
operation and broadcast of the Secretary of 
Defense message are the featured highlights 
aiKf include operations in CW, SS8, and 
RTTY. Special commemorative OSLs will be 
awarded to verified contacts with any of the 
participating military radio stations. SWLs 
who receive and accurately copy the Armed 
Forces Day CW and/or RTTY message will 
receive a special commemorative certificate. 

Participating Military Stations: AIR, 
2045th Info. Systems Group, Andrews AFB, 
Washington DC; NAV. HO Navy-Marine 
Corps, MARS Radio Station, Cheltenham 
MD; NPU Naval Comm. Sta,, San Diego CA; 
AAE, HF/MARS Radio Facility, Fort Sam 
Houston TX; NMH. Coast Guard Radio Sta.. 
Alexandria VA; N2J, Marine Corps Air Sta., El 
Two CA; NMN, Coast Gu^d Comm, Sta.. 
Portsmouth VA; WAR. HO Aimy MARS Radio 
Sta., Fort Meade MD; NAM, Naval Comm. 
Area, Master Station L ANT, Norfolk VA; NPG, 
Naval Comm. Sta,, Stockton CA. 

Military stations will transmit on Ihe fre¬ 
quencies listed in Table 1 and will announce 
the specific amateur band frequeiKy being 
moni^ed. 

Receiving Test; A lO-mmute tuning call 
will precede each transmission. The CW 
broadcast will be transmitted at 25 wpm be¬ 
ginning at 0300 UTC on May 17. The RTTY 
broadcast will begin at 0345 UTC on May 17 





and will be transmitted at 60 wpm using 170- 
H 2 shift. 

Both broadcasts will be transmitted from 
the tolkjwing stations on the listed Irequen- 
ciesr AAE, HF/MARS Radio Facility. Fort Sam 
Houston TX (4.0185, 6,9880, 9.9900); AAG. 
HF/MARS Radio Facility, Presidio of San 
Francisco CA (4,0215,7.3095,13.9945); AIR. 
2045th Information Systen^ Group. Andrews 
Air Force Base. Washington OC (6.9955, 
13.9975): NAM, Naval Communjcation Area, 
Master Station LANT, Norfolk VA (4.0050, 
7.3930. 14,4000); NAV. HQ Navy-Marine 
Corps MARS Radio Station, Cheltenham MD 
(7 3725, 14.3895); NPG, Naval Communica¬ 
tion Station, Siocktcm CA (4.0100, 7.3650, 
13.9755); WAR, HQ Army MARS Radio Sta¬ 
tion, Fort Meade MD (4.0285, 6.9975, 
14.4035), 

Submission of Test Entries; Transcrip¬ 
tions of the CW axKJ RTTY receiving tests 
should be submitted “as received.” No at¬ 
tempt should be made to correct possible 
transmission errors. The time, frequency, 
and callsign of the military station copied, as 
well as the name, callsign, and address of the 
individual submitting the entry, must be indi¬ 
cated on the page containing the test mes¬ 
sage 

Entries must be postmarked no later than 
May 23 and submitted to the respective mili¬ 
tary commands as follows: AIR (Armed 
Forces Day Test, 2045ISG/DOJM. Andrews 
AFB DC 20331-6345): AAE. AAG. WAR 
(Armed Forces Day Test. Commander. 
USAISC. ATTN: AS-OPS-OA, Fort Huachuca 
AZ 85613-5000); NAM, NAV. NPG (Armed 
Forces Day Test, Naval Communication Unit, 
Washington DC 20397-5161). 

W40DR ARMED FORCES DAY 
MAY 16 

For the 5th consecutive year, station 


W40DR, located northside aboard Naval Air 
Station Memphis. Millington, Tennessee, will 
operate in recognition of Armed Forces Day 
on May 16 from 1300-2300 UTC. Frequen¬ 
cies: SSB—7.230, 14.280,21.370 ±10 kHz); 
CW—21,145, 28.145; 146.52. Special red, 
white, and blue certificates will be available to 
those who work “Whiskey Four Old Dusty 
R^el ” No SASE required! Calls nc4 in the 
callboc^ should OSL to Milttary Club Station 
W40DR, PO Box 54278, Naval Air Station. 
Memphis. Millington TN 38054, providing fre¬ 
quency and contact number. Requests for 
^ditional information on the Armed Forces 
Day events at W40DR. NAS Memphis, 
should be directed to: SlatiCMi Custodian- 
Senior Chief Petty Officer Bob Donan 
KA4FAL (901)-872-2007; Special Events 
NCO—Sergeant Major Jim Motfatt 
WD4SMW (901}>363-0778; or Mililary Club 
Station W40DR/Navy-Manine (^wps MARS 
Station NNNgNlF, Bldg. N-100. NAS Mem¬ 
phis; (901)-872-5134, 

WA4USN ARMED FORCES DAY 
MAY 16 

The Charleston ARS will operate special- 
event station WA4USN on Armed Forces 
Day, May 16, from the deck of the aircraft 
carrier USS Yorktown CV-/0. located in 
Charleston. South Carolina. Operation will be 
from 1(»0-2200 UTC on 29.350, 14.250, 
7.250, and 3.850. Special OSL cards will be 
sent to all confirmed contacts sending an 
SASE to Special Event Station, 346 Patkdale 
Drive. Charleston SC 29407. 

ABILENE TX 

MAY 16-17 

The Key City ARC wilt hold its annual "Fly- 
in/Drive-in Hamlest" on May 16 and 17 at the 
Abilene Municipal Airport, three miles south 
of 1-20 on Loop 322, just east of town and 


across from (he West Texas Fairgrounds. 
Talk-in on area repeaters. Registration be¬ 
gins at 8 a.m. For more irtformation, contact 
Bill Jones N5DOX at (915>*698-4606 or W. K. 
Wiggins WB5200 at (915>-673-1332 (no col¬ 
lect calls, please). 

BIRMINGHAM AL 
MAY 16-17 

The Birm(f>gham ARC will sponsor its BinrH 
ingHamlest ’87/Alabama ARRL Stale Con¬ 
vention on May 16 and 17, beginning at 9 a.m, 
both days, at the Boutweli Auditorium, 1930 
8th Avenue North, Birmingham, Alabama 
/Emission is $4 per person, under 12 free 
when accompanied by an adult (Emission is 
good tor both days). Amateur license exams 
given. Talk-in on 146.880. For more informa¬ 
tion, call Dan Morgan KB4MDI. BirmingHam- 
test Chairman, at (205)-822-5242, or write 
BARC, PO Box 603, Birmingham AL 35^1. 

YAKIMA WA 
MAY 16-17 

The Yakima ARC will sponsor the Central 
Washington Slate Hamfest May 15-17 at 
Central Washington State Fairgrounds, 10th 
Street and East Nob Hill BM. Hours: Satur¬ 
day, 9-5: Sunday, doors open at 7 a.m. Ad¬ 
mission $5 each. Pre-registration due by May 
2. Lots Of tables: No charge to di^lay elec* 
tftmics-related items only. Contact W7AQ 
(Yakima ARC, PO Box 9211, Yakima WA 
98909) to reserve a table. Consignment 
sales, limit 10 items, 10% of sale price. ARRL 
VE testing Saturday at 1:30 p.m. Talk-in on 
146.25/85. 

PARAMUS NJ 
MAY 17 

The Bergen ARA will sponsor its Spring 
Hamfest on May 17. from 8 a.m. to 4 p.m., at 
Bergen Community Cdlege, ^X) Paramus 


Road, Paramus, New Jersey. Sellers $5. 
buyers free. Tailgating only, Bring your own 
taNes. Amateur Icense exanUnations. Talk- 
in on 146.19/ 79 and .52. Fcw^ more Informa¬ 
tion, contact Jim KK2U, 444 Berkshire Road. 
Ridgewood NJ 07450; (201}-445-2855 nights 
only. 

WRIGmSTOWN PA 
MAY 17 

The Warminster ARC will sponsor its 13th 
annual Hamlest on May 17, beginning at 7 
a m., at the Middletown Grange Fairgrounds, 
located on Penr^ Park Road in Wrightstown, 
Pennsylvania. Donation is $3 per person 
(XYLs and children free). Indoor spaces with 
8-toot tables and power available at $5 each 
(pre-registration only). Unlimited outdoor 8- 
toot spaces available at $S each (no pre- 
registration) Talk*in on 147.69/.09 and 
146.52. For information and registraticsis, 
contact Frank Charlton KA3F8P. 1479 Kings¬ 
ley Drive, Warminster PA 18974; (215)-675- 
2549. 

DALTON MA 
MAY 17 

The Northern Berkshire ARC will sponsor 
a flea market on May 17, starting at dawn, at 
the Dalton American Legion Field on Rte. 9, 
DaltcKi, Massachusetts. Admission is $1 per 
parsm, women and children admitted free. 
There is no charge for selling space. For fur¬ 
ther information, call (4l3)-458-8452 (days) or 
(413}-458-8267 (evenings), or write to the 
Northern Berkshire ARC, PO Box 591, 
Williamstown MA 01267 

OLOWESTBURY NY 
MAY 17 

UMARC will sponsor the ARRL Long island 
Hamlaifon May 17, beginning a! 9 a-m., at the 
New York Institute ol Techr»ok)gy, Rte, 25A/ 



The RC-850 controller oilers your group the most 
advanced repeater control technology available 
anywhere. Through ongoing hardware and 
software enhancements, even our first customers 
enjoy new features that keep it ahead of the pack. 

With the ’850, your repeater becomes fully 
remotely programmable. From command codes 
to the repeater’s operating schedule, virtually 
everything can be easily changed. Touch-Tone 
programming from your radio or the phone with 
synthesized voice readback, or programming 
from your home computer via modem or packet. 

The autopatch supports local and radio-linked 
remote phone lines, extending your patch 
coverage to match your RF coverage. You don’t 
even need a phone line at your site! The 250 


“The RC-850 Repeater 
Controller 

... still the leader of the pack!” 

autodial slots meet everyone’s needs, with up to 
35 digit storage for personal MCI/Sprint codes. 

The easy-to-use mailbox lets you include phone 
numbers, times, or frequencies in messages. The 
controller is so smart, it’ll leave you a message if 
you miss a reverse patch or an alarm. 

Selective call capabilities range from CTCSS and 
two-tone to display paging, so you can always be 
available without having to listen. Voice 
response telemetry lets you remotely meter your 
site. Its continuous measurements with storage 
of ujxiated min and max readings let you find out 
how cold it gets, how high the reflected power 
reads . . . and when. 

Individual user access codes, with callsign ID, 
offer secure access to selected functions to 
completely prevent horseplay. 


The industry’s top-of-the-line controller, now 
better than ever, for your repeater. 


2356 Walsh Avenue, Santa Clara. California 95051 
(400) 727-3330 
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Northern Blvd.. Old Westbury, New York (Exit 
39 North, Route 495, north on Glen Cove 
Road, 2 miles to 25A, turn right 1 mile to site). 
General admission, $3 Alt hams must buy a 
ticket: wives, children, and sweethearts free 
Sellers’ car space, $5; outdoor tailgating, no 
reservations needed. Talk-in on 146.25/,85, 
For further information, call Hank Wener 
WB2ALW at night at (516)-484-4322. 


OLO BRIDGE NJ 
MAY 17 

The largest indoor computer and hamfest 
in central New Jersey, the OBR A annual festi¬ 
val wfll be held on May 17. beginning at 8 
a.m., at Old Bridge Civic Center Arena, Cot- 
trel Road and Highway 516, Old Bridge, New 
Jersey. (Easy access—Rte. 9 to Highway 
516E, 3/4 mtle to Civic Center.) Sellers: rn- 
doof $12, tailgating $8. Buyers $5 (save S1 if 
ticket is bought in advance). Table admits 
one. XYL. kids under 12 free. Exams given; 
pre-registration preferred. Walk-in registra¬ 
tion at 9 a.m.. testing at 10. Talk-in on 7.12/ 
7 72 For more information or to make reser¬ 
vations (check payable to OSRA). contact 
Chris Mohr N2DHN, 50 Harrison Place. Parlin 
NJ 08859; {201)-727-1769. 


ABEGWEIT AWAfiO DAY 
MAY 17 

The Prince Edward Island ARA will cele¬ 
brate Abegweit Award Day on May 17 some¬ 
where in the wilds of P.E.I., from 1200 UTC to 
approximately CXXX) UTC. Modes: SSB and 
CW ortfy. Recommended freguencies; CW— 
21,100. 14.050. 7.100, 3.700; SSB—21.300, 
14.250, 7.200, 3.800 For more information 
and rules, contact Dave Smith VElCtK, Box 
529, Kensington. Prince Edward Island. COB 
1M0; (902>-e36^246 (after 2200 UTC). 


KNOXVILLE IL 
MAY 17 

The Knox County RC. Inc . will hold its 
annual Knox County Hamfest on May 17, 
beginning at 7 a.m., at the Knox County Fair¬ 
grounds in Knoxville, Illinois, ARRUVE test¬ 
ing will be given near the hamfest site. Talk-in 
on 147.00/146,40 and 146.52. For table res¬ 
ervations. pre-registration Of testing, and 
advance tickets, contact Keith L Watson 
WB9KHL, 119 South Cherry Street #3. Gales¬ 
burg IL 61401-4527; (309)-342-3885 
(evenings). 

ATHENS OH 
MAY 17 

The Athens County ARA will hold its 
8lh annual Hamfest on May 17, from 8 a.m. 
to 3 p.m., at the City Recreation Center on 
East Stale Street. Admisskjn will be $4 for 
each person attending, IrKloor space is avail¬ 
able by advanced registration only. (Contact 
Watt Jones N8DDL, 17 Berkley Drive. Athens 
OH 45701: 614-593-7871.) License examina¬ 
tions will be offered at all levels, (Mail com¬ 
pleted Form 610 ar^d a check for S4.35 
payable to ARRL/VEC to John Cornwell 
NC8V, Exam Coordinator, 101 Coventry 
Lane. Athens OH 45701.) Talk-in on 146.34/ 
94 For general information, write to Carl J. 
Denbow KA8JXG. 63 Morris Avenue. Athens 
OH 45701 

WABASH IN 
MAY 17 

The Wabash County ARC will hold its 19ih 
annual Hamfest, b^inning at 5:30 a m., on 
May 17 at the Wabash County 4-H Fair¬ 
grounds (Stale Road 13) in Wabash. Indiana 
Donations are $4 at the door and $3.50 in 
advance. Advance reservations are request¬ 
ed. Inside tables are $10. Unlimited outdoor 
flea-market space Amateur radio exams 


given. Talk-in on 147.63/.03. 146.52, and 
146.94, For advance tickets or further infor¬ 
mation. contact Don Spangler W9HNO. 235 
Southwood Drive. Wabash IN 46992; (219)- 
563-5564. 

BLUEFIELD WV 
MAY 17 

The East River ARC. inc., will hold the Blue- 
field Hamfest on May 17. from 9 a.m, until 
3 p.m., at the Bluefield Recreation Center, 1/2 
mile north of U.S. 460, near the Virginia/West 
Virgmia stale line. Walk-in exams at 9 a.m, 
($4,25 fee for ail exams except Novice) 
at Bluefield Slate College, Bluefield, West 
Virginia, in the first building on the right after 
entering the campus. 

RANDOLPH OH 
MAY 17 

The Portage ARC will hold its annual 
Portage Hamfair on May 17, from 8 a.m, to 4 
p.m., at the Portage County Fairgrounds, 
located on Rte 44 between Interstate 76 and 
Rte 224 in Randolph, Ohio. Tickets are $3 in 
advance and $3.50 at the gate Inside display 
tables (with chair) are $8, and outside flea 
market space is $3 per space. Talk-in on 
144.79/145.39 For table reservation and ad¬ 
ditional informalion, contact Joanne Solack 
KJ30/8. 9971 Diagonal Road. Mantua OH 
44255; (216>-274-8240. 

CHICAGO IL 
MAY 17 

The Chicago ARC will hcrfd annual Mint* 
Hamfestation on May 17, from 9 a-m. to 3 
p.m., at North Park Village. 5801 N. Pulaski. 
Chicago, Illinois. Admission $1. Half table $3, 
full table $5 (admits one seller). For info, call 
545-3622. 


KANKAKEE IL 
MAY 17 

The Kankakee Area Radio Society will 
sponsor the annual Kankakee Hamfest on 
May 17. from 8 a m. to 4 p.m., at the Kanka¬ 
kee County Fairgrounds. Limited flea market 
tables. Admission $2.50 in advance, $3 at the 
door. Talk-in on 146.34/.94. More information 
from KARS, c/o Frank DalCanton KA9PWW. 
RR #1. Box 361, Chebanse IL 60922; (8l5)- 
932-6703 (after 5 p.m CST) or (815>-937- 
2452 (before 5p.m. CST). 

PAGE DISTRICT WORKS HQ 
MAY 17 

The ham radio operators of Union Electric 
Co. will operate special-event station KA» 
AWS on May 17. from 1900-2400 UTC. to 
commemorate the many years of operation 
attained by the Page District Works Head¬ 
quarters, which was opened in the 1920s and 
just closed in February, 1987. Frequencies 
will be 3.950.7.230, and 14.235 ±ORM. Fora 
special 8-1/2 x 1T certificate, send a 9 x 12" 
SASE (39c postage) with your log number to 
KA«AWS, 241 Tapestry Drive, St Louis MO 
63129. 

SOUTHINGTON CT 
MAY 17 

The Southington ARA will hold its 4th an¬ 
nual Flea Market on May 17, from 9 a m. to 2 
p.m., at Southington National Guard Armory, 
590 Woodruff Slreei, Southington, Connecti¬ 
cut. Admission is $2. Tables; $8 in advance, 
$10 at the door Two persons admitted with 
each t^e purchased. Gut-off date f<w tables 
is May 11. All classes of exams will be given 
from 10 a.m. to 2 p.m. To pre-register, write to 
Vincent Calandra, 44 Matthews Street, 
Southington CT 06489 Talk-in on 146.28/ 88 
or 145.600. For further information, call Chet 


“The Digital Voice Recorder 

echos your thoughts” 

ACC’s Digital Voice Recorder allows you to 
remotely record your voice over the air using 
digital storage in its huge memoiy array. 

PCM recording results in the highest possible 
fidelity, so you’re proud of how it sounds on 
your repeater. 

The DVR’S voice mailbox gives your repeater 
users computer bulletin-board like capability 
from any radio with a mic and Touch-Tone 
pad. With messages stored in voice, your users 
don’t need special gear to enjoy the latest in 
communications technology {from anywhere). 



— about your system, club, meetings, and 
special events. And you can make your 
repeater the friendliest around. With its 
no-compromise high quality PCM digital 
audio processing, even famous celebrities can 
sound like they’re live at your repeater site! 

The DVR connects easily to your RC-850 or 
RC-85 controller. And one DVR can support 
up to three repeaters for a cost effective 
installation. 


Your repeater’s IDs and other messages can 
consist of remotely recorded DVR audio tracks 
which can provide information to your users 


The Digital Voice Recorder is the neatest thing 
to happen to repeaters since ACC’s repeater 
controllers. Request our audio demonstration 
tape so you can hear it for yourself. 


QCC 


advanced 
compyter 
confrots. snc 


2356 Walsh Avenue, Santa Clara, California 95051 
(408) 727-3330 
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KAIILH at 628-9346 between 5 and 9 p m. or 
send an SASE to Southington ARA. PO Box 
873. Southington CT 06469 


TAYLOR MO 
MAY 17 

The Western Illinois ARC will hold its sec¬ 
ond annual Tri-State Swapfest on May 17 in 
conjunction with Ry-in-Breakfast sponsored 
by Chapter 488 of the Experimental Aircraft 
Association. The event will be held at Haerr 
Field, six miles west of Quincy, Illinois, in 
Taylor, Missouri (at the junction of Rtes. 61 
and 24). General admission begins at 9 a.m. 
VEC exams for all license classes will be 
given. Talk-in on 147.03 For nxire informa¬ 
tion. write to T>ie Western fllinois ARC, PO 
Box 3132, Qunicy IL 62301 


SAMUEL MORSE DAY 
MAY 23 

The Bay Area ARS will (^rate special- 
event station KM3I on May 23, to commemo¬ 
rate the anniversary of Samuel Morse’s first 
broadcast from Washington, DC, to Balti¬ 
more, Maryland. Operation will be CW on 40, 
20, and 15 meters, 25 kHz up from the low 
end of the band, ±5 kHz. For a ojmmem- 
orative cenificate. send tog information and 
8 X 10 SASE to BAARS, PO Box 805. Pasa¬ 
dena MD. 


DURHAM NC 
MAY 23 

The Durham FM Asscoation will hold its 
^nuat hamfest on May 23, from 8 a m. until 4 
p.m., at the lower rear deck of the South 
Square Mall In Durham, North Carolina. Tail- 
gating is free. FCC exams given. Talk-in on 
147.825/225 


TUCKERTON WIRELESS TOWER 75TH 
MAY 23-24 

The Okf Barney ARC of Southern Ocean 
County. New Jersey, and the Tuckerton His¬ 
torical Society will sponsor the operation of 
special-event station KT2W, from 0001 UTC 
on May 23 through 2359 UTC on May 24. to 
commemorate the 75th anniversary of the 
start of construction of the Tuckerton Wire¬ 
less Tower. Frequendes; CW—-160-10, 50 
kHz up in CW bands, phone—1.850. 3.890, 
7.250, 14.280, 21,380, 28,480, 144.220, 
146.52, local repeaters, and others. Special 
QSL via KT2W. Send SASE. 


CARROLL COUNTY 150TH 
MAY 23-24,30-31 

The Carroll County ARC will operate 
K3PZN from 1300-0100 UTC on May 23, 24, 
and 30, and from 1300-1900 UTC on May 31, 
in celebration of Carroll County's Sesquicen- 
tennial Operatkin will occur in the lower 50 
kHz of the General phone bands. For an 8-1 /2 
X 11 ceriiftcate, send OSL and SASE to Car- 
roll County ARC, PO Box 2099, Westminster 
MD21157. 


WEST FRIENDSHIP MO 
MAY 24 

The Maryland FM Association will hold 
its annual Hamfest on May 24, from 8 a.m. to 
3 p.m., at Howard County Fairgrounds, West 
Friendship, Maryland (1-70, 30 miles west of 
Baltimore). Donation S3. Inside tables by 
advance re^stration $7. at the door $10, 
if available. TaJk-in on 146,16/ 76, 222.16/ 
223.76, or 449,1/444.1. For tables or infor¬ 
mation, contact Jim Clifford N3FBV, 7461 
Terry Street, Ft. Meade MD 20755: (301)- 
674-4752. 
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QUEBEC 
MAY 24 

The Quebec Provincial Hamfest will be 
h€Hd cm May 24, beginmr^ at 9 a m., at the 
T^y Curling Club Admission $4. Tables^ 
outdoor $6, indoor $8, Limited quantity: 
please reserve before May 15. For more infor¬ 
mation, write to Sorel-Tracy ARC, PO Box 
533, Sorel OC J3P 5N6 Canada. 


GOLDEN GATE BRIDGE 50TH 
MAY 24-25 

The Marin County ARC will operate W6SG 
from 1500 UTC on May 24 until 0300 UTC on 
May 25 to commemorate the 50th anniver¬ 
sary of the Golden Gate Bridge. Suggested 
frequencies: CW—3.700, 7.100, 14.050. 
21.100; phone—3.900.7.250,14.275.21.350 
tORM and Interest. For a spM:tal OSL card, 
send an SASE (/riO business) with OSL card 
and contact number to MARC, PO Box 1231, 
San Rafael CA 94901. 


CONSTITUTION 200TH 
MAY 25 

Amateur radio celebrates the bicentennial 
of the Constitution of the United States. Sta¬ 
tions in Washington, O.C., and Philadelphia, 
Pennsyfvania, will celebrate the meeting of 
the constitutional congress. Washington sta¬ 
tics wUI be NN3SI (the Smithsonian institute) 
and W30OS (the Dept, of State). The 
Philadelphia station will be K3MTK. Stations 
will be on the atr during the day and evening 
starting at 1500 UTC, somewhere in the lower 
third of the 20-, 40-, and 75-meter portions of 
the General bands. Other stations may join 
and m\\ identify themsefves as constitution 
stations. For Washington contacts, send a 
/ri0 SASE with your OSLcard to NN3SI, Com¬ 
munications Exhibition, National Museum of 
American History, Smithsonian Institution, 
Washington DC 20560. For Philadelphia 
contacts, send them to WB2YEH. 7258 
Walnut Avenue, Pennsauken NJ 08109. 
Write 'Constitution” on the outside of your 
envelope in the lower left corner. 


SIOUX CITYNE 
MAY 29-31 

The 3900 Club and the Sootand ARA are 
collaborattng on Hamboree /rO to be held May 
29-31 at the Marina Inn in south Sioux City, 
Nebraska. Several seminars will be featured. 
Convention admission is S5. For convention 
registration, write to Dick PHner WOFZO, 
2931 Pierce Street, Sioux City lA 51104. Flea 
market tabl^ are $4 each. For taUe reserva¬ 
tions. write to Al Smith WOPEX, ^29 Douglas 
Street, Sioux City lA 51104. Exams will be 
given Sunday morning at the Marina. Send 
$4.25 and your request for a Form 610 to 
WOFZO. Talk-in on .37/.97. 


MIDLAND Ml 
MAY 30 

The Central Michigan Amateur Repeater 
AssociatkJn wiH sponsor its 13th annual Ham¬ 
fest on May 30, from 8 a m until 1 p.m, al the 
Midland Community Center in Midland, Mich¬ 
igan. Admission is $4. Tables $8 and $4. 
Amateur radio license exams given. Talk-in 
on 147.00/.60. For more information, contact 
CMARA Hamfest. PO Box 67, Midland Ml 
48640 (please SASE): (Sl7}-63l-9228 
(evertings arnl weekends). 


SKANEATELES NY 
MAY 30 

The ARCS and Skaneateles Lions Club 
will sponsc^ the 1st Skaneat^s Ham and 
Computer Fest on May 30, from 8 a m. to 5 
p.m.. at Allyn Arena. Jordan and Austin Sts. in 
Skaneateles, New York, 25 miles west of 
Syracuse on U.S. Rte. 20. Admission Is $2.50 
in advance, S3 at the gate. Outdoor flea 
market is $2 50 m advance, $3 at the gate. 
Indoor flea market (8-foot table) is $8 in ad- 
varwe, $10 at the gate. Kids 12 and under 
free, if with attendee. Advance tickets by May 
16. Walk-in VE license exams given ($4.35 
payable to W5YI/VEC) at 11 a.m. Talk-in on 
147,00/146 40 and 442.3. For reservations 
or more information, call Hank Bryant at 
(3l5>-685-7658. or write to Skaneateles Ham¬ 
fest, 49 Elizabeth Street, Skaneateles NY 
13152. 


JEFFERSON DAVIS’ B'DAY 
MAY 30-31 

The Confederate Signal Association of 
South Mississippi will operate a special-event 
station on May 30-31 to celebrate Jeflerson 
Davis’ birthday. Operation times will be 1800 
UTC Saturday to 1900 UTC Sunday. The fre¬ 
quencies planned are 21.150, 21 350, 
28 150, 28.350, 50.150, 144.150, and 
432 150. QSL via W. R. Jeffrey KA4CRT. PO 
Box 923, Gulfporl MS 39502-0923. 


NEWINGTON CT 
MAY 31 

The Newington Amateur Radio League wiH 
h(^ ils l<Hirth annual flea market on May 31, 
from 9 a m. to 2 p.m.. at Newington High 
School, Willard Avenue (Rte. 173), Newing¬ 
ton, Connecticut. Admission is $2 at the door, 
indoor tabtes$8.50($10 after May 23), tailgat¬ 
ing is $5. Amateur radio exams will be of¬ 
fered. Talk-tn on 146.52, 144.85/145.45, or 
223.24/224.84. For exam information tx table 
reservations, contact Les Andrew KA1KRP, 
23 Grove Street, West Hartford CT 06110; 
(203)-523-0453. Enclose an SASE for reply or 
confirmation. 






piTY LOOP 


Marc L Leavey, M.D. WA3AJR 

6 Jenny Lane 

PikesviUeMD 21208 

YARP 

In honor of the month, "MAY” 
I tell you about a little item I 
Just received? John Langner 
WB20SZ of Chelmsford, Massa¬ 
chusetts, has written a "simple” 
RTPi' program for the Atari ST. In 
a bit, you’ll see why I put the word 
“simple” in quotes. Anyway. 
John notes that there is an Atari 
Microcomputer Network, which 
gets together on Sundays at 1600 
UTCon 14.325 MHz (moved a tad 
forQRM if need be). This might be 
a good place to start if you are 
interested in putting an Atari on 
the air. 

The program, called Yet Anoth¬ 
er RTTY Program (YARP). is far 
from “simple.” Featuring both 
Murray (five-level) and ASCII op¬ 
eration; a split-screen display; a 
time and date status line; built-in 
CQ, RYRY, and Quick Brown Fox 
messages; editing: a type-ahead 
buffer; printer output; and the abil¬ 
ity to transfer data to and from disk 
files, this program clearly classes 
with many other systems’ full-fea¬ 
tured programs. 

YARP is set up to use an exter¬ 
nal terminal unit (demodulator, 

modem, or_(fill in your favorite 

term})- The serial port connector 
on the back of the ST is used (with 
standard pin assignments used) 
and the RTS line is used to key the 
transmitter. 

The split screen I mentioned 
provides for an upper segment for 
received date, a status line across 
the middle, and a transmitted data 
segment across the bottom. On 
the very last line, a mini help line is 
provided. All input is through the 
keyboard, with the function keys 
serving to select various program 
options. 

A copy of this program may be 
obtained by sending a blank 
diskette and $1 to the Atari Micro¬ 
computer Network, c/o John 
Adams KC5FW, 17106 Happy 
Hollow, San Antonio TX 78232. 
That’s quite a bargain for a buck! 
Oh, by the way, John also tells me 
that the Network has a newsletter, 
information about which may be 
obtained from Gil Frederick 
VE4AG, 130 Maureen Street. 
Winnipeg MB R3K 1M2, Canada. 
Good luck, Atarians, and don’t for¬ 


get to mention RTTY Loop in your 
correspondence. 

VHF/HF Packet Operation 

A letter from Roger Owen 
WD8DJR points up one possible 
problem when you’re trying to get 
a modern SSB transmitter onto 
RTTY. Roger details his problems 
with putting an AEA Pakratt (PK- 
64) onto RTTY with his Kenwood 
530S. 

Roger’s first problem was a 
bum chip in the Pakratt, which ap¬ 
parently took quite a while to clear 
up between his local dealer and 
AEA. He finally retrieved his 
Pakratt, and although he says it 
works fine on VHF packet, he 
feels that it "isn’t worth a ‘hoot’ 
when I try to copy RTTY signals on 
HF.” According to Roger, his 
Pakratt does have the HF modem 


installed. He describes his 530S 
as with "all ‘bells and whistles’ 
and has a 500-Hz CW filter in¬ 
stalled; no SSB filter, however." 
Well, Roger, that may just be the 
problem. 

While operation on VHF vs. HF 
packet may look the same, the rf 
side of the picture is quite differ¬ 
ent. On VHF, the standard tones 
used follow the Bell 202 format, 
with tones at 1,200 Hz and 2,200 
Hz. The center frequency, if you 
will, is 1,700 Hz and your radio 
must be able to pass the frequen¬ 
cies above and below the center, 
so as to pass the mark and space 
tones. On HF, however. Bell 103 
tones are used, with a center fre¬ 
quency of about 2,125 Hz, and 
tone pairs of 2,025 Hz and 2,225 
Hz. Now, your rig is equipped 
with a CW filter, which is set up to 
pass tones in the range of 450 to 
950 Hz. You see the problem? 
You can’t get the correct tones 
through that CW filter. 

My suggestion would be either 
to invest in an SSB filter, which 
would pass the required tones, 
or to switch the CW filter out al¬ 
together and let the modem fil¬ 
ter the audio for you. You have 
fine equipment there, Roger; 


you just have to remember the 
specifications of the signals you 
are dealing with. Please be sure 
to let us all know when you are 
"connected." 

The AEA PK-232 

R. George Newton, Jr., DOS 
WB2VUN of Skaneateles, New 
York, is looking for the best "black 
box” to hook his TS-430S to his 
Apple II Plus computer to get on 
RTTY. Best? Boy, have I dealt 
with that one before. Let me go out 
on a wire, though, and mention 
the AEA PK-232 this month. I am 
looking at one, and it is lovely! 

I will try to tell you all more about 
it as I have fun with it; but for now, 
if suffices to say that if you can run 
a modem from your computer, 
you can run this one. And run it on 
on RTTY, CW, packet, and even 
AMTOR. It looks like the machine 
for all seasons. I don't know if it 
truly is the "best,” but it certainly 
must be one of the finest. 

Watch here for my future 
thoughts on this one.. .soon! In 


the meantime, look through the 
August. 1986, packet issue of 73, 
and you might want to peruse the 
survey article in the March, 1987, 
issue of QST, which gives a cap¬ 
sule description of just about ev¬ 
erything on the market. I would be 
interested in what you come up 
with. Be sure to let us know. 

MODEM MGR 

The Apple //c is one computer 
that I have seen more questions 
about than answers. John Rigsby 
N0FAC of Northglenn, Colorado, 
passes along his impression of 
one Apple communications pro¬ 
gram, MODEM MGR. 

John says that MODEM MGR is 
a versatile program that can be 
used on Apple }[-r, //c, //e, or en¬ 
hanced //e computers, under 
DOS 3.3 or ProDOS, and that it 
supports most serial and modem 
cards. An INSTALL program al¬ 
lows the preselection of options 
such as 80/40-column display, 
split screen, menu display, and 
control keys. 

The net result of this is that once 
the program is configured, you 
can apparently boot and run it 
with a minimum of fiddling 
around. It supports disk transfer 


and XMODEM protocol for file 
transfers, and it has a full-featured 
screen editor, I am told. There al¬ 
so are user-defined macros that 
can hold station ID information, 
CQ, QBF, or the like. 

John feels that the combination 
of the Apple //c and MODEM 
MGR, coupled with a good de¬ 
modulator (he used the Theta- 
777), is excellent for getting onto 
RTTY, as well as landline commu¬ 
nication. He does sound as 
though he’s found a winner. 

MODEM MGR is available from 
MGR Software (Suite 101,305 So. 
State College Blvd., Anaheim CA 
92806) for $49.99 plus $3 ship¬ 
ping and handling, according to 
the company. They do not adver¬ 
tise in amateur radio magazines, 
so if you do contact them, be sure 
to let them know that readers of 
73’s RTTY Loop are aware of their 
existence, and that advertising in 
73 might not be a bad ideal 

Hassle-free RTTY 

Anyone who writes me on note- 
paper headed “TEXAS TUR¬ 
KEY” and punctuated by a picture 
of an armadillo at the bottom can’t 
be all bad, so let me turn to a note 
I received from Paul Johnston 
KA5FVI of Austin, Texas. Paul is 
another ham looking to get onto 
RTTY "with as little hassle as pos¬ 
sible. Do you have a free silver 
platter?” 

I mention Paul’s letter separate¬ 
ly because he raises a common 
point. He says he feels no need for 
a computer, unless it might help 
him in this venture. And one of the 
things he especially would like to 
do is receive digital communica¬ 
tions, on a variety of modes, and 
store them for later review. Well, I 
would say that a computer would 
be the best way to go! 

There are several options. You 
could stay cheap, with a fully soft- 
ware-based system around a C-64 
or CoCo, or you could use almost 
any computer capable of commu¬ 
nicating with a modem and saving 
things to disk and interface 
through one of the more versatile 
RTTY-modems, such as the 
Pakratt mentioned above or the 
Kantronics KAM or UTU. 

My own bias is to get the best 
you can afford. If you want to get 
your feet wet, go ahead and wan¬ 
der around the bands with a soft¬ 
ware system; many have been 
mentioned here in the past. But 
when you want to get serious, I 
suspect that you’ll want to go 
for a full-featured modulator/de¬ 
modulator that can support all the 
modes you will want to cover. 
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‘'While operation on VHF vs. HF 
packet may look the same, the rf side 
of the picture is quite different. ” 



You may do well to read that 
review article, too, and be sure to 
let us all hear from you as to how 
you make out. 

Info Needed 

Turning to harder topics, Rob¬ 
ert G. Unger WB3DTB of Naza¬ 
reth, Pennsylvania, needs some 
information about a Teletype® 
Model 32 he is working on. Bob 
wants to hook up the 32 via the 
terminal strip in the back and 
needs the pinouts. I’ve got to beg 
off on this one. I don’t have any 
documentation for the Model 32. 
Certainly some of our readers do, 
though, and I will be happy to pass 
along the information to Bob— 
and to the rest of the gang if one or 
more of you would send it to me. 
OK? Thanks. 

Increasing HD>3030 Sensitivity 

An old friend, John Davison 
W0ZFN of Kirkwood, Missouri, 
dropped me a line the other day. 
An old 6800 buddy, he has just 
obtained a Heathkit HD-3030 
(which he says is really a Flesher 


470 in disguise) and has a prob¬ 
lem. John says that a 100-mW sig¬ 
nal is required to saturate the lim¬ 
iter, so that signals buried in the 
noise just don’t hack it. He asks if 
there is any way to increase the 
sensitivity of the unit. 

Well, John, the obvious answer 
is to put an audio preamp between 
the receiver and terminal unit, but 
I don’t think that Is a realistic an¬ 
swer because you will end up with 
as much noise as signal. I don’t 
know what kind of receiver you are 
using, but filtering may be the an¬ 
swer you are looking for. 

Ideally, you should have a 
bandpass large enough to accom¬ 
modate the signal you are receiv¬ 
ing, and no larger. This will clearly 
change from CW to various RTTY 
or packet modes; one filter, which 
may be perfect for one mode, just 
will not do it all. Typically, if you 
are using too wide a filter, you will 
be including all kinds of extrane¬ 
ous junk, which will serve only to 
damp down the signal you are 
looking for. Conversely, if you are 
using too narrow of a filter, one of 


the tones you need, or both, may 
be outside of the filter and be 
attenuated. 

Although I wrote Heathkit about 
the HD-3030, they were unwilling 
to part with any information. I have 
not heard much from readers ei¬ 
ther on the unit. Why? Readers? 

All For Now 

You are a vocal lot, RTTYers, 
and, as always, I enjoy your letters 
and questions. Those of you who 
have sent me E-mail via Compu¬ 
Serve or Delphi have found re¬ 
sponses in your mailboxes within 
days—sometimes hours. Letters 
take a bit longer, but I think I am 
finally caught up. 

If you have sent me a letter and 
more than a month has gone by, 
there is a good chance that either 
it has gone astray or it has some¬ 
how insinuated itself into one of 
the piles of papers in my office. At 
any rate, please feel free to ring 
my chimes with a reminder. 

As one of you wrote, though, “I 
guess the reason no response has 
appeared in my mailbox is that I 


have not sent an BASE, right?" 
Right. With the amount of mail 
I receive, i do appreciate the 
consideration, as do most au¬ 
thors, of your including a self-ad¬ 
dressed, stamped envelope with 
any letter you wish me to answer 
personally. Of course, letters of 
general interest will continue to 
find their way into this column. 
BASE or not. 

The reprint list is alive and 
well, with a sheet detailing what’s 
available for an BABE to the 
above address. I hope to have 
some new wrinkles in the list by 
summer. You might drag your feet 
sending a request until then, un¬ 
less you really are looking for 
something now. 

Whether written, via UBPB to 
the above address, or by E-mail 
via CompuBerve (75036,2501) 
or Delphi (MARCWA3AJR), I do 
enjoy your letters, questions, and 
comments. I hope to have a 
few real fireballs for you over 
the summer, Just the thing to 
light up the skies, courtesy of 
RTTY Loop.B 


4I 


K6K> PACKET 


Harold Price NK6K 
1211 Ford Avenue 
Redondo Beach CA 90278 

THE YEAR IN REVIEW 

Well, here it is, my first year’s 
anniversary writing a column 
for 73 Magazine. Things have 
worked out pretty much as I 
thought they would. I promised 
Perry Donham that the only col¬ 
umn that would be on time was the 
first one, and that's been true ['tis 
true—eds.j. I still don't agree with 
everything Wayne says. And one 
prediction that didn’t take much 
smarts—packet is still growing. 
We've shared 148,410 bytes of 
NK6K>Packet (before editing) in 
11 columns (there was no packet 
column in the August gala packet 
issue). Your Input is solicited. 

In the May 86 column, written in 
February 86, I included a cap¬ 
sule history of amateur packet 
development up to that time. Most 
of the work mentioned as under 
development is either complet¬ 
ed or continuing. The TCP/IP soft¬ 
ware development in New Jer¬ 
sey has expanded to other areas 
of the country. The Texas soft¬ 
ware (TEXNET) is up and run¬ 
ning. There are now an esti- 
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mated 30,000 TNCs in the world. 

1986 was the year that multi- 
mode TNCs hit it big, and a 2400- 
baud TNC didn’t. It was also a 
year when the hoped-for commer¬ 
cial 9.6K and 19.2K modems 
didn’t appear. Rumors indicate 
that high-speed modems will be 
on display at Dayton this year. 
Let’s hope so. The JAB-1 space¬ 
craft was launched in 1986; Phase 
3C was delayed until 1987. 

PACKET APPLICATIONS 

I’m always interested in what 
people are doing with packet. 
Placing applications on the net¬ 
work is as interesting as building 
the network itself. A couple of in¬ 
teresting things have popped up 
in California recently. If there are 
any interesting packet applica¬ 
tions in your area, write in or 
send me a packet message at 
NK6K@ NK6K. 

Weather 

The first interesting application 
I’ll discuss this month is the 
weather node run by Bill Hutchins 
KB6CYB in Cypress, California. 
There are other weather-report¬ 
ing systems connected to TNCs 
around the country, but to my 


knowledge, Bill is the only ham 
doing his own predictions and 
making them available along with 
the report on current conditions. 

For those who don’t have a local 
weather node, when you connect 
to one, you get a report of local 
weather conditions. When you 
connect to KB6CYB, you get a re¬ 
port on several weather parame¬ 
ters, plus a few lines of text giving 
Bill's prediction of the weather for 
the next 24 hours. Bill forecasts 
twice a day as time permits. His 
description of his system follows: 

“The system consists of two 
Apple//e computers, a TNC-1 with 
DED firmware, and a Heathkit ID- 
4001 weather computer with a 
custom interface card to latch 
data for a four-port parallel inter¬ 
face in the Apple. One of the Ap¬ 
ples runs a data acquisition pro¬ 
gram written in Basic that reads 
the data from the weather comput¬ 
er and stores the information as 
variables. This info is displayed on 
the monitor and is also held for 
output to the TNC. 

“The info sent to the TNC when 
someone connects consists of 
wind speed and direction, temper¬ 
ature, dew point, barometric pres¬ 
sure. rate of change and rise/fall 
of pressure, maximum and mini¬ 
mum temperatures, total rainfall 
since midnight, and total rainfall 
for the month. I also have dis¬ 
played locally the average wind 
direction over past hour, peak 


wind gust speed and time, wind 
chill, and rainfall start and stop 
times. 

“A local forecast is also provid¬ 
ed upon connect. The forecast is 
based mostly on the National 
Weather Bervice forecast, al¬ 
though I tend to deviate occasion¬ 
ally from theirs based on what I've 
seen happen in this area along 
with the info from the weather 
computer. I have caught several 
storms so far this year that the 
NWB did not forecast. I also ‘blow 
it* occasionally when 1 deviate. 

“I try to change the forecast 
twice daily when my time permits. 
Other neat gimmicks are in the 
works for this system, such as 
weather-related files, weather his¬ 
tory, conversion charts, etc." 

Because Bill is forecasting for 
his immediate (small) area, he is 
sometimes able to best the profes¬ 
sional forecast, which is usually 
reporting on averaged conditions 
for a much larger area. An ama¬ 
teur network of weather stations 
could prove useful for VHF propa¬ 
gation predictions, especially in 
our coastal region where ducting 
is common. 

White Pages 

The second application this 
month is the “white pages" pro¬ 
gram written by Eric Williams 
WD6CMU in El Cerrito CA. His 
documentation describes it best: 

“WP stands for ‘white pages’ 




R:870312/0648 0:WB6KAJ Brea, So. Calif. #: 4341 0:KR5S F:145.36/14.109 
R:870311/1905Z @:WD9DHI Cedarburg, WI ♦:3604 0:KR5S F:14,109/145.09 
R;870309/0657 @:WinAB Boulder, Co. 1:2028 0; KR5S 
R:870309/0853z @:W3IWI Balto/Wash #:9986 0:KR5S F:14.109/22I.01 
R:870309/06282 @;W3IWI Balto/Wash t:947 0:KR5S F:145.05/221.01/145.01 
R:870306/1746z @:WB7DCH Enumclaw, WA G:CM97 #:113 0:KR5S 
R:870306/1643z 0;W92RX *** IndyGate *** #:17452 

R:870306/I641z @:KR5S Sedona, Az. 1:4873 0:KR5S F;145.81/14.109 


Fig. 1. Headers in the latest proposed standard format. 


and is a directory system for pack¬ 
et radio mailboxes. It allows re¬ 
mote query and updating of a 
database that lists the users of 
RLI-compatible mailboxes and 
their home BBS. To use the pro¬ 
gram, a message is sent to ’WP' 
at WD6CMU. The message can 
have several lines (a single mes¬ 
sage can contain several queries 
and updates), but each line must 
have one of the following formats; 

< callsign > QTH? 

< callsign > QTH < mailbox > 

DE < callsign > @ < mailbox > 

"The first form is a query and 
will return the home BBS of the 
person with the given callsign. 
The second form adds or changes 
the entry for the given callsign, 
storing his home mailbox with his 
callsign. The third form provides a 
return address for the requested 
information. If the message does 
not contain a line of the third form, 
the WP program will try to get the 
return address from the forward¬ 
ing headers. This will work as long 
as the mailboxes in the forward 
path use the {@:call] format for 
forwarding headers. 

"Replies will be sent to the orig¬ 
inating station at the mailbox 
specified as described above. The 
reply will be generated a few min¬ 
utes after the message is received 
at WD6CMU. Currently, the WP 
program is run every 15 minutes, 
so that is the maximum wait for a 
reply. Of course, queries sent 
from other mailboxes will have to 
make their way through the for¬ 
warding system, as will the reply." 

Like several other lists of users, 
it is only useful if a large number 
of users are listed. If you have a 
similar system in your area or if 
someone is maintaining a list and 
distributing it, I hope you’ll add 
your name and home BBS. 

HEADER WARS 

In the February column, I re¬ 
ported on the header wars. Head¬ 
ers are lines that each forwarding 
BBS adds to the front of a mes¬ 
sage as it is passed through that 
station. Headers can be useful, as 
shown by the WP program dis¬ 
cussed above. In that example, 
the program can automatically re¬ 
turn a message to the originator. 
The scheme works only if the 
header is a standard format. 

Picking the standard format is 
what the header wars are all 
about. The war has cooled down a 
bit; almost everyone is tired of dis¬ 
cussing the topic. 

One of the last proposals to be 
made was a scheme that would 
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make it possible to have almost 
any piece of information (lat/long, 
area code, etc.) present in the 
header while maintaining read¬ 
ability. The format was not order- 
dependent, so that the local sysop 
could have items in any order he 
wanted (see Fig. 1). 

Much of the western and mid- 
western U.S., Canada, and part of 
the East Coast have switched to 
that format. Ail of California has 
switched, making more programs 
like WP possible. 

I won't bore you with the de¬ 
tails here; the format is on Compu¬ 
Serve’s HAMNET forum, and it 
has made the rounds through 
the forwarding BBS system. It is 
called the VE3GYQ/W3IWI/ 
WB6KAJ/NK6K/WB6YMH pro¬ 
posal. W0RLI reported at the re¬ 
cent TAPR meeting that he and 
WA7MBL had agreed on using 
that format in their BBS software 
and will hard-code the order of the 
first few fields. 

The WB6YMH BBS takes ad¬ 
vantage of the standard header 
format in a different way. A user- 
selectable option causes mes¬ 
sages to be displayed with all of 
the headers stripped out, except 
for the header from the originating 
station. This allows BBS sysops to 
manage and gather statistics on 
the network, while not showering 
the user with unwanted bytes. 

TAPR MEETING 

The 1987 general membership 
meeting of Tucson Amateur Pack¬ 
et Radio was held in late Febru¬ 
ary in Tucson. Arizona. If you are 
new to packet, you may not know 
about TAPR, 

In 1983, TAPR, a nonprofit R&D 
club, came out with a kit-based 
terminal node controller that 
could easily be assembled and 
put on the air. Included were all 
of the hardware, software, and 
documentation needed, and it 
was the first all-in-one package. 
TAPR sold the rights to manu¬ 
facture TNCs using this design- 
including the negatives of the 
circuit board and silk screen, the 
machine-readable source code, 
and the manual—to all comers 
for $500. 


The first AEA TNCs used the 
entire design. The first Kantron- 
ics TNCs used the software. 
TAPR was able to prove, with 
the 2,500 kits that it made and 
sold, that there was sufficient 
interest in packet radio in the am¬ 
ateur community to justify the 
expenditure of cash by main¬ 
stream amateur manufacturers. 
From that "guaranteed market" 
base has come the new R&D 
we’ve seen from sources other 
than TAPR, 

TAPR also standardized a user 
interface. Though more suited for 
human users than for computer- 
to-computer interface, the TAPR 
command set provided "interop¬ 
erability" across manufacturers’ 
products. That made it possible to 
develop standard BBS software 
and resulted in the W0RLI mes¬ 
sage-forwarding system. 

Even hardware that was not 
derived from TAPR hardware 
maintained compatibility with the 
old standard. Such hardware (for 
example, the AEA PK-232) is now 
providing a bridge between the 
old 1983 standards and future 
standards. The newer PK-232 
ROMs contain a new computer-to- 
computer interface suitable for 
use with the TCP/IP network soft¬ 
ware. TAPR’s goal of seeding the 
market and getting things started 
has been met. 

Although TAPR "gave away" 
rights to the TNC-1, they (or I 
should say we since I’m a mem¬ 
ber) sold the rights to their next 
effort, the TNC-2, on a different 
basis. The rights to the TNC-2— 
on which the MFJ-1270, the GLB 
TNC2, the AEA PK-80, the PAC- 
COM TNC-200, and others are 
based—were sold for $5,000 
plus royalties of $5 to $3 per unit 
on a sliding scale. This was done 
for two reasons. One was to pay 
off the debt accumulated dur¬ 
ing the TNC-1 days~TNC-1s 
were sold at cost; the cabinets 
were sold below cost. The other 
was to raise money for future 
development. 

TAPR is actively seeking new 
projects to support with this mon¬ 
ey. We’re primarily interested in 
things that the large manufactur¬ 


ers would not be, important things 
with limited demand, things for 
which a large guaranteed market 
does not (yet) exist. 

TAPR pays for tools and sup¬ 
plies, and reimburses communi¬ 
cations and travel costs; it does 
not pay salaries. The only TAPR 
person paid for labor is the woman 
who answers the phones and 
picks up the mail. TAPR also pays 
for packaging and distribution of 
kits—for example, the K9NG 
9600-baud modem. 

TAPR can get involved a little or 
a lot, depending on the desires of 
those involved. On one end of the 
scale is a TAPR project like the 
PSK modem. Spearheaded by 
Tom Clark W3IW1, the PSK 
modem, suitable for use with JAS- 
1 and terrestrial work, was done 
entirely under TAPR’s auspices. 
All development hardware was 
paid for by TAPR, and the product 
will be kitted and distributed under 
TAPR’s name. 

On the other end of the scale is 
the W0RLI/VE3GYQ/et al BBS 
project. TAPR assisted in that 
project by paying more than 
$1,000 in communications cost 
between the developers. But 
TAPR’s name doesn’t appear on 
top, Just down somewhere in the 
credits. TAPR had no more say 
than anyone else in the direction 
the project took. 

TAPR is looking for similar ways 
to help turn a little money and hard 
work into benefit for the packet 
community at large. If you have a 
hot project, but it’s on the back 
burner because you can't afford 
(or find) a particular part, or you 
have one done and would like help 
documenting and distributing it 
worldwide, contact TAPR at PO 
Box 22888, Tucson AZ 85734, 

The TAPR meetings usually at¬ 
tract the leading edge of packet 
developers. Among those present 
were W0RLI of BBS fame, KA9Q 
of TCP/IP fame, and W6IXU of 
NETROM fame. 

An interesting non-human at¬ 
tendee was the world's smallest 
TNC-2. Built by the Packet Radio 
User’s Group club in Japan, it 
consisted of two boards, each 
two inches by three inches. The 





boards were four-layer and were 
built using surface-mount tech¬ 
nology. The board was all CMOS 
and included all the elements of 
a standard TNC-2. The TNC-2 
software ROM was in a surface- 
mount socket. The boards mount¬ 
ed less than 1" apart. I have little 
doubt that you could take the elec¬ 
tronics from one of the shirt-pock¬ 
et HTs and place it and the PRUG 
TNC-2 in a standard HT volume. 

Also present was the world’s 
most expensive TNC-2—the 
“Tempest” TNC, being shown by 
Al Danis K6HGF from Hadron, 
Inc. Tempest is a government 
standard for shielding a device 
like a computer so that rf generat¬ 
ed by the computer is not radiat¬ 
ed. This is not for TVI protection, 
but rather to keep the data from 


being “broadcast” and detected 
by the bad guys. 

This shielding, and the cost of 
getting the shielding certified, is 
expensive. The Tempest TNC, 
with its forward error correction 
feature and its suitability for con¬ 
nection to an external encryption 
device, sells for $5,000. Com¬ 
pared to other similar devices, this 
is cheap. 

Their TNC has been on Air 
Force One and has been used for 
White House communications. It 
has been used in other high-level 
government applications; about 
200 are already in the field. 

The major features of the TNC- 
2 that make it useful in this appli¬ 
cation are the automatic retry of 
unacknowledged data and format 
of the transmitted data, A side ef¬ 


fect of the way we send data is that 
asynchronous (start/stop mode) 
data from a terminal is translated 
into a continuous bit-synchronous 
data stream. The synchronous 
data is more suitable for certain 
types of data-encryption devices. 

Al pointed out that here was an 
example of a project in which as 
much as $1 million in develop¬ 
ment costs had been saved by us¬ 
ing technology that amateur radio 
operators had developed. Several 
of the audience members ex¬ 
pressed a wish that this informa¬ 
tion would find its way to the FCC 
for the 220 docket, 

A FEW STATS 

As usual, Tm out of space but 
have more to say. WB6YMH and 
I are working on a statistics-gath¬ 


ering system for packet in our 
area. A preliminary run showed 
that 2.6 million characters were 
sent on 145.36 in the LA area dur¬ 
ing the 24-hour period ending 
Sunday morning 3/8/87. Not 
counting transmitter key-up delay 
(i.e., just the character transmis¬ 
sion time), that’s 299 minutes 
used, or about 204t channel uti¬ 
lization. Packets were heard from 
81 different stations—145.36 is a 
BBS frequency. 

On 145.01, during the following 
24 hours, 1.3 million characters 
were heard from 196 stations. 
This is not as predominantly BBS 
as 145.36. 

There are eight frequencies in 
active use in this area. We’re go¬ 
ing to gather stats on all of them. 
More on this topic next month. ■ 



John Edwards KI2U 
78-56 86th Street 
Glendale NY 11385 

PIRACY ON THE 
HERTZIAN WAVES 

Well, yo-ho-ho. Shiver me tim¬ 
bers and avast ye transmissions, 
matey! Tis time to talk about a 
subject near and dear to all hams' 
hearts—radio piracy. 

Who among us has not, at one 
point or another, contemplated 
the pleasures of running an illicit 
radio station? Who among us has 
never “accidentally” slipped his 
vfo into a subband reserved for 
the exclusive use of higher-class 
licensees? Who among us can 
look into the mirror each and ev¬ 
ery morning, with a face covered 
by Gillette Foamy, and say. “I am 
truly an honest and law-abiding 
ham”? Judging from the people I 
know, not very many. 

Radio bootlegging and piracy 
(there’s a subtle difference be¬ 
tween these two arts, but don’t 
ask me to explain it) are the deep 
and dirty little secrets of our hob¬ 
by. Most hams are like the minis¬ 
ter who preaches sobriety from 
the pulpit, but sips glasses of 
sherry in the study. “Kill those 
damn bootleggers,” shout the pi¬ 
ous, who then go and dabble in 
some foreign territory DX. Yum! 

I think piracy and bootlegging 
are especially rampant among our 
callow youth, what’s left of ’em. 
Kids, not seeing any sense in 
learning that silly binary code we 
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force down the throats of potential 
inductees, prefer the easy way out 
and award themselves their own 
tickets. And with the FCC and 
ARRL being what they are these 
days (shambles?), they know the 
chances of being caught are ex¬ 
ceedingly slim. 

Now, don’t get me wrong. I’m 
not endorsing any of this; nor am I 
waving a disapproving finger. Be¬ 
ing a fair-minded journalist, I’m 
merely pointing out that such ac¬ 


tivity exists, and these days prob¬ 
ably in unprecedented numbers. 

Actually, some of my best 
friends have been bootleggers. 
For instance, back in the late 70s, 
I knew Tom, a computer science 
majorat a leading Long Island uni¬ 
versity. Tom, like most radio pi¬ 
rates, had a bit of an ego problem 
in that he loved the sound of his 
own voice more than anything 
else in the world. His school had a 
campus FM station, but Tom pre¬ 
ferred running his own show. He 
never much bothered with the 
crowd that congregated at the 
school’s station, for Tom had what 


was probably the most foolproof 
scheme ever devised for running 
a bootleg station. 

Broadcast bootleggers face a 
strange paradox. On the one 
hand, they want their signals to be 
heard far and wide. The more at¬ 
tention they gather, the better. On 
the other hand, they don't want to 
attract so much attention that they 
invite a visit from the guys in the 
truck with the funny antennas. 
And therein existed the beauty of 
Tom’s scheme. 

“The idea is to go on the air only 
during raging snowstorms,” Tom 
told me at the time. “That way, the 
FCC isn't going to be able to track 
you down. No four-wheel drive for 


the candy company, right? Be¬ 
sides, the rotten weather gives 
you a captive audience.” Tom 
was a broadcasting genius. 

So. two or three times every 
winter, WONS (“snow” spelled 
backwards) would hit the stormy 
air. And it was a fine station. Great 
classic rock mixed in with snappy 
chatter, frequent time checks, 
and well-prepared news reports 
were WONS trademarks. Heck, 
the station even provided weather 
and traffic reports for those stuck 
in the elements. 

Unlike most bootleg operators, 
Tom was smart enough not to 


wear out his welcome. WONS re¬ 
mained on the air only as long 
as the flakes were falling, and the 
entire operation was disbanded 
after a few winters. “I grew up,” 
the pirate’s pirate told me recent¬ 
ly. Grown up, but certainly not 
forgotten. 

Unfortunately, as far as radio 
pirates go, Tom was a rare and 
intelligent exception. Most boot¬ 
leg stations I’ve heard recently 
are of an astonishingly poor cal¬ 
iber. Lousy music, lousy talk, and 
lousy signal quality are hallmarks 
of the pirate stations of the 80s. 

What on earth has happened 
to the broadcast pirate? Drugs? 
Booze? Heavy metal? Morse 
code? Darned if 1 know. The main 
problem is that these newcom¬ 
ers are committing the pirate’s 
most unpardonable sin—they’re 
boring. 

The ham radio pirate scene 
isn't much brighter. Pirates on our 
own bands consist primarily of 
Colombian drug traders, wealthy 
sea-going air-heads, and those fa¬ 
mous South American Bible traf¬ 
fickers (“The psalms are on the 
way, Jose!”). On the whole, a 
pretty sordid lot. 

1 think it's up to the FCC and 
ARRL to clean up this mess. It’s 
time we urged the mighty powers 
in Washington and Newington to 
get us a better class of pirates. 
Perhaps we could ask the Feds to 
set aside a portion of one of our 
more useless bands (20 meters?) 
for the exclusive use of bootleg¬ 
gers. Direct competition may be 
just the ticket to improve the quali¬ 
ty of these stations. 

On the other hand, maybe we 
should just ship ’em all to Siberia, 
a place with lots of WONS.H 


‘‘Who among us can look into 
the mirror each and every morning, 
with a face covered by Gillette Foamy, 
and say, 7 am truly an honest 
and law-abiding ham’?" 




yx_ 

Chod Harris VP2ML and other Italian amateurs pro- 


PO Box 4881 
Santa Rosa CA 95402 

ALMOST ATHOS 

In August of last year, four Ital¬ 
ian DXers failed in their attempt to 
stage a major DXpedition from ML 
Athos. Thanks to Tony Phvitera 
I0IJ for furnishing the information 
for this report. Mount Athos SV/ 
A lies at the tip of a rocky peninsu¬ 
la in northeastern Greece. More 
than a thousand monks live on the 
Holy Mountain, with little electrici¬ 
ty and with only donkeys for 
transportation. The town can be 
reached only by ferry boat. Wom¬ 
en, long hair, musical instru¬ 
ments, smoking, dogs, whistling, 
and movie cameras are prohibit¬ 
ed. The country has been very 
rare on the ham bands in recent 
years, due to the reluctance of the 
monks to issue permission for vis¬ 
iting amateurs. What few opera¬ 
tions have made contacts from 
Mt. Athos have been surrounded 
by controversy. The latest attempt 
to activate Mt. Athos was no ex¬ 
ception. 

Propagation Study 

The Italian "Almost Athos” DX¬ 
pedition began with a proposal 
from Prof. Meo Furino I0ER to the 
University of Palermo to do a 
study of ionospheric propagation. 
His idea was to make a bunch of 
radio contacts at the bottom of the 
sunspot cycle in order to map 
changes in the ionosphere. Meo 


posed that the investigation be 
conducted from a spot remote 
from sou rces of man-made electri¬ 
cal interference, a spot surround¬ 
ed by water, and one not too near 
the tropics. "After careful exami¬ 
nation and evaluation, we have 
reached the conclusion that only 
the Halkidiki Peninsula, at its 
extremity of Mount Athos, can 
guarantee good statistical data,” 
the proposal read! 

Although labeled a "scientific 
expedition,” the group’s proposal 
specifically mentioned operation 
on amateur frequencies from 160 
meters through 432 MHz, and 
'‘exchange of radio signal 
strengths and levels of compre¬ 
hension.” In other words, a signal 
report. There was no question that 
this was a DXpedition, although 
that word does not appear in the 
proposal. The proposal also sug¬ 
gests operation from the top of the 
mountain, 7 km from the nearest 
monastery, to avoid disturbing the 
"spirituality and the ascetic life” 
of the monks. 

The group's proposal won favor 
with the University of Palermo. 
And, with the official backing of 
the university, the Italian ama¬ 
teurs started assembling the nec¬ 
essary permits from Greece and 
Mt. Athos. 

The Greek Ministry of Transport 
and Telecommunications issued 
a temporary permit to operate a 
radio amateur station to I0ER, 
I0DUD, I0GPY. and I0IJ. Then on 


July 1, 1986, the Ministry of For¬ 
eign Affairs granted permission 
for the operation. The only re¬ 
maining stumbling block was the 
written permission from the Holy 
Community that runs Mt. Athos. 
The monks had always been very 
reluctant to issue such permis¬ 
sion, and more than one promi¬ 
nent DXer walked away from Mt. 
Athos without written authoriza¬ 
tion from the monks. 

The Monks Agree 

This much-coveted document 
finally arrived on July 29 (only two 
weeks before the planned starting 
date). The Holy Synod authorized 
"entry into Mt. Athos with your 
vehicle, to utilize the agreed fre¬ 
quencies.” {All frequencies listed 
were amateur allocations.) They 
had it! Written permission to con¬ 
duct a DXpedition on Mt. Athos! 
The last hurdle surmounted, the 
DXpedition was on. Or so they 
thought. 

While waiting for official permis¬ 
sion from the Greek authorities, 
Meo invited a Greek Mt. Athos 
DXpedition veteran to join the 
trip. Manos SV1IW had operated 
/SV/A in 1980-81. but this time he 
balked at the 1/8 share of the 
costs he was asked to provide. As 
a final courtesy to the local ama¬ 
teurs, Meo wrote to the president 
of the Greek amateur radio soci¬ 
ety, the RAAG, describing the 
operation. Meo sent this letter on 
the same day he got the final per¬ 
mission from the monks, so he 
made an honest effort to keep the 
Greeks informed. 

With time running short, the Ital¬ 
ians started packing their van with 
more than 3,500 pounds of gear, 
including camping equipment and 



Photo A. Tony I0IJ operating /SV only 3/4 mile from Mt Athos (photo by over Mt. Athos SV/A (photo by 
I0ER}. I0ER}. 
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food, nine transceivers and their 
linears, monobanders and crank- 
up towers, wire, and three electri¬ 
cal generators. 

The Greeks Intervene 

Within a matter of days, the 
months of careful preparations 
began to unravel. The local Greek 
amateurs, still hot under the collar 
about the disputed Mt. Athos op¬ 
eration by Frank Turek DK7FT 
earlier in the year, felt that the Ital¬ 
ians obtained their Mt. Athos op¬ 
erating permission by fraudulent 
means. Almost as soon as the 
Greeks received Meo’s letter ex¬ 
plaining the Italians’ plans, RAAG 
members were arguing In front of 
government officials that the Ital¬ 
ians were out for pecuniary gain 
and personal glory, and not scien¬ 
tific progress. 

The tactic worked, and on Au¬ 
gust 4, only three days before 
the team was scheduled to drive 
to Mt. Athos, the Italian Embas¬ 
sy in Athens received an official 
note prohibiting all radio “emis¬ 
sions” from Mt. Athos, and spe¬ 
cifically those on any amateur 
frequency. 

The reason given for the revo¬ 
cation of the previously granted 
permission was concern that the 
operation should be for "the prog¬ 
ress of Science and the good of 
Humanity and not for a profit or 
personal interest.” 

Pino I0DUD immediately flew to 
Athens to try to mend the broken 
fences and regain their hard-won 
permission. Through the help of 
the Italian Embassy, he was able 
to meet some low-level officials, 
and based upon this progress, the 
rest of the team left Rome on 
August 8. 

Pino’s efforts to reach decision- 
level officials failed, however, and 
the Ministry of Transport and 
Telecommunications modified 
the Italians’ operating permit to 
specifically exclude Mt. Athos. 
"Activity from Mt. Athos must be 
limited only by listening to radio 
messages.” The Ministry further 
restricted the Italian license by 
stating that representatives of 
RAAG be present at all amateur 
operations. 

The van with all the equipment 
arrived after Its long drive and 
ferry trip, and the Italians elected 
to set up their station near Our- 
anopolis, only 3/4 mile from the 
Mt. Athos border (see Photo B). 
I0IJ/SV made a few contacts from 
this spot, but eventually the oper¬ 
ation ceased, and the crew head¬ 
ed back to Italy, having spent 
more than $12,000 in their unsuc- 












cessful attempt to activate Mt. 
Athos. 

Interestingly, the Italians did 
visit Mt. Athos, but without their 
radios. Along with unfruitful at¬ 
tempts to get permission to op¬ 
erate, the Italians used the op¬ 
portunity to check the Mt. Athos 
files. They were looking for the 
file copy of the permission Manos 
SVilW received when he oper¬ 
ated from Mt. Athos, Msgr. Dam- 
askinos, General Secretary of 
the Holy Epistasy, stated that 


Manos’ permission was a fake, 
and there was no file with such a 
serial number! 

This could mean that the Mt. 
Athos filing system leaves some¬ 
thing to be desired or that one 
of the few accredited operations 
from Mt, Athos was, in fact, il¬ 
legal. Further, the monks sug¬ 
gested that they thought radio 
amateurs were a constant source 
of irritation into their quiet lives, 
and that the hams were in it for the 
money. The latter was based on 


numerous missent QSLs, many 
containing Green Stamps (U.S. 
$1 bill). 

This latest episode will not en¬ 
courage the monks to grant ama¬ 
teur radio permission soon. The 
obvious infighting among the 
hams and the accusations of fi¬ 
nancial gain backed up by the 
missent QSLs provide powerful 
incentives to continue to prohibit 
amateur radio operation on Mt. 
Athos. The Greeks have dealt a 
death blow to their own chances 


of operating from Athos with this 
attack on the Italian DXpeditlon. 

There is one ray of hope, how¬ 
ever. A resident monk has been 
taking a 60-mile ferry ride each 
week to study for his amateur ra¬ 
dio license. Unfortunately, the 
monk did not show up for the test 
last fall; maybe he’ll try again this 
spring. Even if he gets his license, 
however, he will still need permis¬ 
sion from the Holy Community 
to operate from Athos. Only time 
will tell.a 


.Qrp 


Mike Bryce WBdVGE 
2225 Mayflower NW. 
Massillon OH 44646 

THE 6L6 SPECIAL 

Since I started doing this col¬ 
umn in October, many of you have 
asked for small projects to build. 
This time I have a real treat for all 
the readers who like the smell of 
molten solder. But before I get 
things started, I'll give you some 
history. The project this month is a 
little rig I call the “6L6 Special.” In 
a past column I made mention that 
I use a small 6L6 transmitter from 
time to time. Well, there was quite 
a bit of interest in my little rig. So 
much, in fact, that I got tired of 
running down to the quick print 
shop for copies of the schematic. 

A Bit of History 

Now for the history lesson. 
Looking back to 1986, there was 
one small anniversary that went 
unnoticed to most of the world. 
The 6L6 turned 50 years old. 


As years go, 1936 was a lot bet¬ 
ter than most. The electronics 
world was just starting to cook. 
The country was slowly coming 
out of the Great Depression. Gen¬ 
eral Electric Company, in 1935, 
developed the idea of a metal re¬ 
ceiving tube. RCA was licensed to 
produce these tubes for the home 
market. 

At the same time, RCA was 
busy working on a revolutionary 
tube design that would offer high 
power, high gain, and low signal 
distortion—with lots of output 
power. Between RCA and Gener¬ 
al Electric, it seemed natural to 
incorporate this new concept in 
the newly developed metal en¬ 
velope. After the smoke cleared, 
the 6L6 was born in the spring 
of 1936. 

The tube was designed for au¬ 
dio use, but it could crank out 
more than 35 Watts of power 
when used as a crystal oscillator. 
However, the metal tube was not 
the answer to the world's troubles. 



Photo A. My first 6L6 transmitter installed in a box the size of a OSL card. 
62 73 Amateur Radio • May, 1987 


Seemed no one really knew what 
to do with the metal envelope— 
leave it float or ground it. Later 
on, RCA redesigned the tube, us¬ 
ing a glass envelope. This glass 
tube was named 6L6G. Then RCA 
moved the plate connection to 
the top of the tube and the 807 
was born. 

The 807 was a real rock-crush¬ 
er. Running an 807 with 600 
volts on the plate could turn out 
60 Watts input all day long. But 
the days of the 807 were num¬ 
bered; it was to be replaced by 
the 6146. However, the 6L6 was 
given a new life in the world of 
television as the 6LQ6. a horizon¬ 
tal output tube. 

The 6LQ6 was used in several 
designs for kW ham amplifiers. 
Running 1,100 volts on the plate, 
these tubes would just scream! 
Output power was nearly 800 
Watts. I wonder how they kept 
them in their sockets. 

The 6L6, now called the 6L6GC, 
was revived for hi-fi audio use and 
is still in use in this market. Not 
bad for an idea that was started 50 
years ago. 

Early Stages of the 6L6 Special 

As a dare from the local radio 
club, I built a 6L6 transmitter from 


an old QST article written by Fred 
Sutter W8QBW in 1939. The arti¬ 
cle was one from the OSL series 
transmitter that W8QBW de¬ 
signed- Using one 6L6, it had an 
output of about 40 Watts. Photo A 
shows my small creation. The 
transmitter was built in about 
three hours. It worked, sort of. 

Jerry Felts NR5Ay(3 read about 
my little circuit and sent in his ver¬ 
sion. I modified It again and the 
result is shown in Fig. 1. A 6L6 
crystal-controlled oscillator is the 
basic circuit. I changed the output 
circuit by using a pi-network. Also, 
I added a voltage divider to help 
keep the screen voltage stable 
during key-down. The final design 
is shown in Photo B. 

I used an 8” x 10" x 3" alu¬ 
minum chassis for the transmitter. 
It makes it rather nice to be able to 
go inside the chassis and wire up 
a project for a change. You will 
notice a second tube on the same 
chassis. More on that one later. 

Scouring the Junk Box 

Dig up the soldering ”gun” and 
the chassis punches. WeVe going 
to build a radio. Before the drill 
meets the metal, you should have 
all the parts on hand. If you have 
been following these columns, 



Photo B. Here it is, the 6L6 Special. A crystahcontrolled 6L6 transmitter. 
Output of 12 Watts on 80 meters. 








Hi 


Photo D. Mounting details of the pi-network. 


Photo C. Pi-network of the transmitter. The large tube is the 6L6, while 
the smaller one is the 5U4. 


you’ll remember that I have never 
yet been stopped by lack of parts. 
This project will be the test of part 
procurement. 

My junk box yielded only a small 
amount of what I needed. I had to 
turn my shopping list over to Perry 
W8AU. who is locally known as 
“Father Radio,” Rumor has it 
that, as a young boy. Perry helped 
Marconi wire up his antennas. A 
strong denial comes from him on 
that subject. However, he was 
able to pull out from his junk 
box all the parts needed for the 
transmitter. 

To call Perry's junk box a 
mere junk box is like calling 
the QE2 a boat! Perry has the 
only three-floor walk-in junk box 
I know of. Ann, Perry’s wife, is 
always glad to see me with my 
shopping list, as I always leave 
with a handful of parts. That opens 
up a few empty holes on the 
shelves, which Perry promptly 
fills back up. A sincere “thank 
you,” Perry. 

The circuit is built using point- 
to-point wiring. Small terminal 


strips hold the components. Rf 
runs were done with RG-58/U ca¬ 
ble. At this power level, RG-174 
could be used also. Pay close at¬ 
tention to the voltage rating of the 
parts. We are not working on solid 
state here. 

This brings up a very important 
point. Use caution when working 
on this transmitter. Lethal volt¬ 
ages are present when the line 
cord is plugged in. Discharge all 
power-supply capacitors before 
working on this unit. Use common 
sense. It sure is no fun to get 
zapped with 450 volts. 

While I used the chassis that 
was on hand, feel free to use a 
smaller or larger chassis, I put the 
plate supply on the same chassis. 
It need not be so; you could place 
the supply in a second chassis 
and use a cord to connect the two 
units together. 

1 used a 5U4 as a rectifier for 
the plate supply. Why did I do 
that? Well, I was a driven man; 

I wanted to. Fig. 2 shows the 
power supply that is in my unit. 
Sure, it's fine to use solid-state 



Photo E. Close-up of the chassis. 
Low-voltage supply mounted on 
the edge of the chassis. 


rectifiers for the supply; you’ll 
miss the warm glow of the 5U4, 
though. My junk box supplied 
a dual-section capacitor for the 
supply. It is 40 uF at 550 volts. 
A 12-henry choke at 80 mA helps 
smooth out the output from 
the 5U4. Under no-load condi¬ 
tions, the supply runs 450 volts. 


At key-down the voltage falls to 
412 volts. 

At this time you may notice that I 
have not included a parts list for 
the transmitter. You have to use 
what you have on hand. For exam¬ 
ple, the plate transformer I used is 
a one-shot critter. If it goes up in 
smoke. I’ll never be able to get 
another one. 

The coil used in the pi-network 
came from Perry’s junk box. 
Looks like 48 turns, 1 inch in di¬ 
ameter, 3 inches long. Tapped 
about halfway for 40 meters. 

Making Adjustments 

After the supply is built and test¬ 
ed. finish up with the oscillator cir¬ 
cuit. Double-check your work for 
errors before plugging in the unit. 
Then plug it in and turn it on. After 
allowing it to warm up for a few 
minutes, install a crystal and key 
the unit up. Quickly adjust the 
tune capacitor for a dip in plate 
current. Adjust the load capacitor 
for an increase in current. Again, 
re-dip the oscillator. You should 
see about 12 Watts output on 80 
meters and somewhere near 10 
Watts on 40 meters. 

While listening on a receiver, 
retune the oscillator for the best¬ 
sounding CW tone. Remember 
all you have here is an oscilla¬ 
tor; trying to get too much power 
out will cause the transmitter to 
chirp. Using Ohm’s Law (remem¬ 
ber him), I calculated the input 
power to be 24.3 Watts. So, I have 
about 51% efficiency, which is not 
too bad. 

The loading capacitor is a bit 
small on 80 meters and will not 
load the unit very heavy. If you 
have crystals for 160 meters, you 
will have to change the coil in the 
pi-network and increase the val¬ 
ues of both capacitors. 

While I’m on the subject of the 
pi-network, be sure to include the 











Fig. 2. Schematic of the high-voltage power supply and the low-voltage supply. Relay is used for receiver 
muting and antenna switching. 


rf choke on the output. Should the 
coupling capacitor short, the 
choke will short the plate supply to 
ground, blowing the fuse and thus 
keeping the plate supply voltage 
off the antenna. 

A Challenge 

That's about it. I built the unit 
shown in the photographs in 
about three evenings. Most of the 
time was for the metal work on the 
chassis. 

I use an old Collins 75A4 for 
a receiver when I use the unit. To 
keep from having to throw a doz¬ 
en switches to go from trans¬ 
mit to receive, I installed an an¬ 
tenna relay to move the antenna 
and mute the receiver. The re¬ 
lay that I used requires 12 volts to 
operate, so I built a small 12-volt 
supply into the transmitter. A 
front-mounted switch operated 
the relay. Nothing hi-tech, but it 
works fine. 

I hope this transmitter has your 
interest piqued. To hang a carrot 
down in front of your nose, I’m 
going to be running a small con¬ 
test. Here goes. Build your own 
version of the 6L6 special and 
work all 50 states using a tube 
that’s 50 years old. 

Sounds easy, doesn’t it? Ah 
yes, there is a kicker (actually 
several). Number 1: Your trans¬ 
mitter must be crystal-controlled, 
using no more than five crys¬ 
tals per band. Number 2; You 
must send in a photograph of 
your completed unit. Number 3: 


No contacts are allowed before 
May 1, 1987. Number 4: Power 
must be no greater than 10 Watts 
output. 

Contacts may be on all bands. 
However, Official Observer re¬ 
ports will not count as states 
worked! I think after you hit 20 me¬ 
ters, you'll have a real chirper! 
Photocopies of QSL cards or a 
signed statement from you and 
your local club officers will be fine 
for the award. 


Oh my, I forgot to tell you about 
the award. I will make available to 
all builders a special QRP Worked 
All States Award for using the 
6L6 Special. You can work your 
way up to all 50 states with stick¬ 
ers for 30, 40, 45, and 50 states. 
The QRP ARCI will handle the 
awards via me. As a special bo¬ 
nus, ril keep an up-to-date list 
here In the QRP column for all 
the world to see. So, do I have 
any takers? 


Keep sending your comments, 
letters, and photos to me. I always 
enjoy reading your activities In 
QRP operation and plan to print 
up as much as I can. 

That’s about all the space this 
month. Even If you don’t build the 
6L6 special, that’s how the hams 
of yesterday did things. One can 
leam a lot from the past, because 
when you get right down to it. that 
ham ticket is but a license to 
learn. ■ 


OOKING WEST 


Bill Pasternak WA6ITF 
26197, Robin Avenue 
Saugus CA 91350 

INTERVIEW WITH 
A LEGEND: PART II 

Last month I began an intro¬ 
duction of the one individual most 
responsible for the repeaters 
that you and I both enjoy daily. 

His name is Arthur M. Gentry 
W6MEP. and in the 1950s he put 
on the air what was to become 
the grandfather of the modern 
amateur repeater. I covered the 
development of relay technology 
in the southwest, the emergence 
of Art's K6MYK repeater, and 
the eventual shift to FM in re¬ 
peater operation. But, the story 
of WSMEP’s involvement in the 
development of the concept of 
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relay communication does not 
end there. I 'll pick up my interview 
with Art by asking about the off¬ 
spring that his first repeater 
spawned. 

73: It’s well-known here in Califor¬ 
nia that K6MYK kind of fathered a 
number of other repeaters. Tell us 
about this. . how about the very 
famous WA6T0D? 

Gentry: As you know, the 
WA6TDD repeater was one of 
them. I guess it came about after 
Burt Weiner K60QK came to live 
with us. [Note: Art and his wife 
Millie K6JJN have provided 
homes for many children over the 
years. Many had a thirst for the 
kind of knowledge that only an Art 
Gentry could supply. Art and Millie 
are a pair of warm-hearted people 


with a love for humanity. In their 
own way, they have both dedicat¬ 
ed their lives to serving it. ] 

Burt had known me a long 
time. . .from when he used to 
come over to the TV station. After 
he was here, he decided that he 
was going to have a repeater. He 
literally built a copy of K6MYK. 
Many things were identical... like 
the same type of control sys¬ 
tem. . - but he improved on it be¬ 
cause we would sit and discuss it. 
I guess I feel like the grandfather 
of his machine. He in turn got a 
remote-control license for the 
original site on Mt. Wilson, and we 
have cooperated over the years to 
this day, WA6TDD was born right 
here in this garage! 

73: This brings us to something 
else peculiar to southern Califor¬ 
nia. Simplex... specifically 
146.76 simplex. There have been 
many stories about .76 over the 
years. Can you help separate 
some of the fact from the fantasy? 
Gentry: FM in southern California 


really started on 146.76 MHz, 
which was simplex. And ,76 devel¬ 
oped Into a very avid simplex 
channel. For some, it became a 
way of life in the same way that 
145.35 was a way of life in the old 
AM days. Much the same way that 
the repeaters are today. There is a 
personality, a character to each 
channel. . .whether it’s a re¬ 
peater pair or a simplex channel. 
So .76 developed along these 
lines. A lot of Its users were con¬ 
verts from the AM group to FM, 
and that was the frequency to use. 
73: Did .76 actually become a so¬ 
ciety of Its own? 

Gentry: Yes it did, but .35 was the 
same way. The old .35 group on 
AM would get together for parties 
and T-hunts. I was a hunt-master 
and a member of that group as 
well as being involved in repeater 
activities. It was sort of a combo 
group. This was the “simplex 
channel” that the repeater people 
went over to; .76 simplex is still 
that way. 




73: Is that why there has never 
been a successful wide-area .16/ 
.76 repeater in Los Angeles? 
Gentry: This is because of the 
traditions involved. Even today 
you will hear people say, “I’ve 
been on .76 since the day it 
opened and I think that I have a 
right to stay there.” That’s the way 
that they feel. 

Now, because of the then over¬ 
population on .76, the early FMers 
needed to go somewhere else. I 
think that people next went to .94 
because it was one of the stan¬ 
dard “60-kHz channels.” I wasn’t 
involved in choosing that fre¬ 
quency, and I don’t remember all 
the details. But, a great many of 
the commercial FM people be¬ 
came involved in .94. and at this 
point many of the famed pioneer 
California remote-bases were 
born. So. .94 became the de facto 
channel of those people who 
wanted to operate remote-con¬ 
trolled stations. 

This brought on a kind of “com¬ 
petition” between the two modes 
of operation. . .that is, simplex 
versus remote base. If the re¬ 
motes came onto ,76, the .76ers 
would jam them. If the .76ers 
showed up on .94, the remotes 
would do the same. Actually, it 
was nothing more than the two 
groups trying to settle their dif¬ 
ferences and run their operations 
without interference. Through the 
years, people learned to negotiate 
and it was all settled pretty well. 
73: Even though you yourself 
were already a repeater and re¬ 
mote-base owner, didn't you 
eventually become the spokes¬ 
man for 2-meter FM simplex to the 
California repeater world? 
Gentry: Sometime in the early 
1960s, the old California Amateur 
Relay Council (referred to as 
CARC) was born. The owners of 
all repeaters and remote-bases 
were invited to join. Most of them 
did, and I was a member of that 
council for a good many years. 
They held meetings all over the 
state. But, I think this was really 
the beginning of any sort of orga¬ 
nized voluntary frequency coordi¬ 
nation in the nation. At least it was 
in California. 

In southern California, this 
was definitely the beginning of 
any type of coordination. . . 
through the southern California 
representatives to the council. 
Southern California had not yet 
gone for all-band coordination at 
the time as a general rule. Oh, 
they had on 450 MHz. . . early, .. 
long before coordination any¬ 
where else... because with the 


growth of remote-bases came the 
need to have interference-free 
channels. 

Also, another aspect that many 
may not understand is a con¬ 
cept. . .one that says that while I 
might not have a transmitter on 
the air every moment of the day, 
that channel pair is still busy. This 
pair is busy right now, It’s busy 
monitoring the downlink, and if I 
turn the link on, I need a clear 
channel. 

People have said that they can 
tune across the entire 450-MHz 
band and never hear anything. 
That’s true, but only because they 
don’t know where to listen or 
what’s really going on a given 
channel or what a given channel 
pair is used for. I think that in the 
future, the privilege of that type of 
spectrum usage has to be protect¬ 
ed because there will come a time 


when uninformed people may say 
that there is nothing on this or that 
channel pair.. .and I or my sys¬ 
tem is going to use it. If that were 
to happen and if I found that I 
could no longer control my re¬ 
peater, I would be forced to shut 
it down. 

73: How does a repeater owner 
handle a situation like this? 
Gently: This is something that 
has to be explained and written 
about at every opportunity. It's a 
matter of education, of explaining 
that some of this stuff does not 
come easily. 

People put out a lot of time and 
money to make repeaters pos¬ 
sible. In my opinion, we have to 
get through to the ARRL and 
through them to the FCC and 
make them understand that there 
is a need for a band that is ex¬ 
clusively for control systems. Re¬ 
peater owners need some pro¬ 
tection in the FCC rules so that 
when the average amateur goes 
out and purchases a new piece of 
equipment he knows that there is 
a section of the band that he can¬ 
not use. 

A lot of 2-meter machines are 
now controlled on 220 MHz. Think 
of the chaos that can occur if 220 
gets as busy as 2 meters is nowl I 
feel quite strongly that this may 
well happen, and if I were a much 


younger man, I would be in there 
fighting or doing what I can. 

73: You have done a lot of fight¬ 
ing for other people over the 
years. You helped to open re¬ 
peater councils here in California 
to users as well as repeater own¬ 
ers. Why? 

Gentry: Let’s say this. I am a re¬ 
peater owner, but way back In the 
beginning I felt that everybody 
should be able to use a repeater. 
Why should it be exclusive? 

It’s fme if somebody wants to 
have it private. I have my own pri¬ 
vate system on UHF in addition to 
the open 2-meter machine, but 
this does not mean that I do not 
strongly believe in open-channel 
operation. I’ve had many battles 
with other hams who claim that 
open-channel machines are no 
good. Well, in a sense of the word, 
they are plagued with problems, 


but I am hoping to find solutions! I 
have no idea what they may be, 
but I do know that they will come 
from a better education of users. 
When users know and understand 
better,. .when we get rules and 
regulations that help us to police 
our bands., .then. 

The FCC says that we are self¬ 
policing. That’s the wrong ter¬ 
minology. We are not self-polic¬ 
ing, We have no police powers. 
The FCC does not give us any. 
Rather, we are self-regulating. We 
help set our own rules. And. we 
can enforce our rules, but we 
cannot police. That's the FCC’s 
responsibility. 

But back to the question.. .1 
think that we can date the start of 
the change to when Bob Thorn¬ 
burg WB6JPI became president 
of the old Southern California Re¬ 
peater Association.. the SCRA. 
[Note: \Nhen the CARC was dis¬ 
solved, though not disbanded, it 
gave birth to three offspring of its 
own. One was the Northern Ama¬ 
teur Relay Council. In the south, 
the Southern California Repeater 
Association and the Southern 
California Repeater and Remote 
Base Association took root. SCRA 
coordinated 2 meters and 1-1/4 
meters until 1979, when it gave 
way to the current 2-meter and 1- 
1/4-meter spectrum management 


associations: TASMA and 220- 
SMA.] By this time the SCRA’s 
repeater owner membership was 
very small. Possibly because the 
SCRA had gotten involved in a 
battle over .76 simplex and a re¬ 
peater that wanted to use the .16/ 
.76 pair. In reality, they had no 
way to go except to get in and 
fight, and I must say that they did 
an admirable job. However, that 
had an adverse effect, since here 
was a group of repeater owners 
involved in a big dispute that, in 
reality, they didn’t want to be in¬ 
volved in. That probably drove 
away a part of the membership. 

Anyhow, before that I had be¬ 
come the representative of the 
simplex people to the SCRA, and I 
took the floor at the very first meet¬ 
ing and tried to state that the orga¬ 
nization had to think about all 
users of 2 meters., and, I was 
sort of laughed at because every¬ 
one there was a repeater owner. 
So many of them had not yet 
learned that the power lies in the 
multitude of the people. You see, 
each time a new station comes 
onto an open-channel repeater, 
there is a vote of approval for that 
repeater, for its use of that pair of 
frequencies. Therein lies the seat 
of power, if you will, in the whole 
matter of voluntary frequency 
coordination, 

73: Art, here’s a real sticky one. 
Do repeater owners then fear their 
users? 

Gentry: Let me answer it this way. 
Probably the basic attitude of 
nearly everyone who gets in¬ 
volved with putting up a re¬ 
peater—be it an individual or a 
small group—is that they know 
their problems; they want to solve 
their problems and do not want to 
look elsewhere. Many don’t ac¬ 
cept outside help; many lose sight 
of the fact that they are using a 
pair of frequencies that everyone 
else is entitled to use. It’s only by 
the grace of all the users of the 
band that repeater owners can 
have a pair of frequencies that are 
dedicated to a repeater. 

73: What about the future? 
Gentry: I sincerely hope that 
more of the users become in¬ 
volved in organizations such as 
TASMA, 220-SMA, and the like, 
and that they will become better 
educated about the problems we 
all have regarding what it takes to 
run a repeater. 

You can hear new people come 
on the air every day. They walk 
into a radio store and a guy sells 
them something. But, nobody ev¬ 
er tells him what the score is or the 
responsibilities that come with 


“The next time you key up your 
favorite system, you might want to 
pause a moment and give thanks to 
the man who made it all possible. ” 
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that new radio. Again, this is a 
place where the ARRL and the 
other ham magazines should step 
in. Somebody is going to have to 
step into this void and take the 
lead. I’ve been an ARRL member 
since 1938, and I wish that they 
would do it. 

I guess I believe that some¬ 
body could step in and become 
the champion of all of these 
people and educate them. Pos¬ 
sibly. this is the next step for 
our repeater and spectrum man¬ 
agement groups. It's analogous 
to buying a boat and then learn¬ 
ing to sail it through proper in¬ 
struction or getting a driver's li¬ 
cense to take a car on the street 
or freeway. We do this for our 
own personal protection and that 
of society, it’s the same for re¬ 
peaters. There has to be this edu¬ 
cation. or all of these people who 
have gone out and bought chan¬ 
nelized radios could eventually be 
left holding the bag for a lot of 
equipment that they have pur¬ 
chased. but that might be unus¬ 
able if chaos breaks out. 

What you have read the past 
two months is an abbreviated 
version of more than two hours 
of a tape-recorded interview with 


amateur repeater pioneer Art 
Gentry W6MEP and numerous 
other conversations between us 
over the years. I have tried to 
keep from paraphrasing Art's re¬ 
sponses, although some were 
very long and required editing 
to be included in this mini-series. 
I sincerely hope that you enjoyed 
meeting the man who definite¬ 
ly deserves the title of ''Grand¬ 
father of the Modern Amateur 
Repeater" 

I consider myself very lucky to 
be able to call Art a personal 
friend, a man who made me wel¬ 
come on the radio almost on the 
day I moved to Los Angeles many 
years ago. I only hope that some 
day our great service will see fit to 
bestow on W6MEP the accolades 
he deserves. 

In the meantime, the next time 
you key up your favorite sys¬ 
tem, you might want to pause 
a moment and give thanks to 
the man who made it all possi¬ 
ble. Or, better yet, look up 
W6MEP in the Cal I book and drop 
him a QSL card that expresses 
your appreciation. 

And, for this month, that’s it 
from those of us who work and 
write the late shift in the City of 
Angels. ■ 
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Andy MacAllister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

IT WORKS! 

How about a two-way packet 
QSO with West Germany using 
VHF and UHF and only one pack¬ 
et digipeater? It's been done! 

In last month’s column, I had 
nothing new to report on mode 
JD (digital), but since then things 
have changed drastically. The 
digital mode on Fuji-OSCAR 12 
has been activated with many 
firsts occurring both here and 
overseas. 

On February 24th. Peter 
DB20S in Hannover, West Ger¬ 
many, found the JD transmitter 
active with PSK (phase-shift 
keyed) telemetry. He tested one of 
the four 2-meter uplink frequen¬ 
cies and then connected to him¬ 
self via the satellite. 

News of this success spread. 
On the 26th, at 2000 UTC, the first 
successful West Germany to Bel¬ 
gium JD QSO occurred with 
DB20S and Freddy ON6UG. The 
contact was relatively short, but 
there was enough time to ex¬ 
change names, QTHs, and re¬ 
gards, and to marvel at the quality 
of the connection between Han¬ 
nover and Ghent. A little over 
three hours later, the first state¬ 
side JD contact took place. 

On FO-12 orbit number 2466, I 
found the JD transponder not only 
ON, but loud with the 435.910- 
MHz (SSB/PSK) beacon sending 
telemetry. (An earlier example of 
FO-12 telemetry can be seen in 
the February HAMSATS column; 
the PSK packet modem designed 


by Jim G3RUH was shown in the 
March issue.) After verifying that 
the tape recorder was running and 
the computer was ready, I tuned 
up the 2-meter transmitter on 
145.890 MHz (FM/PSK) and tried 
to connect. 

It worked! After a few path tests, 
Ed KA9LNV connected to my sta¬ 
tion, and the first U.S. digital Fuji 
QSO commenced. 

I was quite surprised to find any¬ 
one on JD, but also delighted to 
make contact. Ed had connected 
to himself on a pass earlier in the 
day and was just waiting for some¬ 
one else to show up. A portion of 
our contact is shown in Fig. 1. 
Note that the conversation is 
mixed in with the satellite teleme¬ 
try, This may appear confusing, 
but actually is not as bad as trying 
to carry on a terrestrial packet 
QSO while someone else is ac¬ 
cessing a bulletin board on the 
same frequency. 

The system on my end included 
a Yaesu FT-901 DM for reception, 
a Yaesu FT-902 DM for transmit, 
the FTV-901R transverter for 2- 
meter and 70-cm conversion, and 
the FV-901 DM synthesized vfo for 
receiver frequency control. I also 
had a 2-meter power amplifier, a 
Hamtronics 70-cm preamp, the 
G3RUH-style FO-12 modem, a 
GLB TNC-2A, and my heavily 
modified TRS-80 Model I comput¬ 
er, The antennas included a KLM 
2M-22C for the uplink and a 
Cushcraft 416TB for the 70-cm 
downlink. 

With KA9LNV up in Colum¬ 
bus, Indiana, things weren’t quite 
as complicated, but the system 
was quite functional and later 


yielded some good transatlantic 
connects. Ed used a Yaesu HT 
with home-brew amplifier run¬ 
ning 30 Watts for the uplink. The 
receive system incorporated a 
home-brew GaAsFET preamp to a 
Microwave Modules 70-cm con¬ 
verter and a Kenwood TS-430S 
HF rig. Other equipment included 
the G3RUH modem, a TAPR 
TNC-2, and a Radio Shack Model 
100 computer. The antennas 
were homemade, with 12 ele¬ 
ments on 2 meters and 19 ele¬ 
ments on 70 cm. 

Two days later, more players 
were on the scene on both sides of 
the Atlantic. Over here, Tom Clark 
W3IWI and Bill WB7QKK were on 
the air. In Europe, Jim Miller 
G3RUH and others, including 
ON1KVH and HB9XJ, had their 
systems on line with successful 
JD operation. The first verified 
transatlantic QSO goes to W3IWI 
and G3RUH, Close behind were 
KA9LNV, ON6UG, and DB20S. 
Although I have no word yet from 
Japan, it is likely that activity 
has been increasing in the Pacific 
as well. 

The Catch 

Some have called mode JD a 
failure since it cannot be operated 
continuously. The power avail¬ 
able from the solar panels is not 
enough to run the on-board com¬ 
puter, a megabyte of memory, 
and a 1-Watt transmitter all at the 
same time. The satellite’s 6-Amp- 
hour battery plays a very impor¬ 
tant role. During darkness and JD 
operation, it provides the extra 
power to the system. Sufficient 
recharge time must be allowed to 
avoid dangerously low battery 
voltage and possible battery dam¬ 
age. An experimental schedule 
derived for the late-February JD 
activity included a five-minute on/ 
off cycle imbedded in a two-hour 
on/off cycle imbedded in a one- 
day on/off cycle. 


On each scheduled JD operat¬ 
ing day, the command station in 
Tokyo would uplink the necessary 
software to the on-board comput¬ 
er. The computer would remain on 
even when the transmitter was off 
until the following day when the 
satellite would be commartded in¬ 
to recharge mode D, 

For one orbit on February 26th, 
FO-12 was in mode JA, but was 
later commanded to JD. Passes 
with short acquisition time and low 
antenna elevations, as seen from 
Tokyo, were not used by the com¬ 
mand station for satellite software 
changes. On February 28th, the 
first good pass apparently was 
missed, or the programming 
could not be uplinked. The on¬ 
board clock was about two hours, 
or one orbit, behind. 

The most difficult part of the 
experimental schedule is the five 
minutes on followed by five min¬ 
utes off. It is rather difficult to get 
a good packet conversation go¬ 
ing in such a short time. Also, 
the satellite is not functioning at 
full potential. The available pow¬ 
er will never be enough for con¬ 
tinuous bulletin-board-in-the-sky 
operation. 

With rotors to turn, Doppler shift 
to counter, typing to contend with, 
and many other items to watch, 
this JD stuff is hard work. It makes 
for a great experiment, though. 
Just working around the several 
pitfalls has been quite a tantaliz¬ 
ing challenge to many prospective 
JD operators. 

What It Takes 

To work mode JD, you’ll need 
an FM 2-meter transmit system 
with 100 Watts erp (effective radi¬ 
ated power). You can do this with 
100 Watts to a ground-plane an¬ 
tenna or 10 Watts to a 10-dB-gain 
beam antenna. Almost any 2-me- 
ter-FM rig can be used if it is capa¬ 
ble of putting out rf on one of the 
four available uplink frequencies: 




Photo A. Ed KA9LNV, avid satellite chaser, AMS AT supporter, and Photo B. WA5ZIB—the other half of the first U.S, PujiOSCAR 12mode‘ 
packet enthusiast. JD QSO with KA9LNV. 
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UOSAf < USCAK 9-OWfVEHSlTTXJF^SUKKhy - AMbAI 

SPACECRAFT 



Photo C UoSAT-OSCAR 9 OSL available from the University of Surrey 
UoSAT Unit for a reception report. 



Photo D. UoSAT-OSCAR 11QSL, also from the University of Surrey. 


145.85. 145.87. 145.89. or 
145.91. 

For reception a beam antenna 
would be best but isn’t a necessi* 
ty. since the downlink signal is 
quite strong. Its “sense” is right- 
hand circular, the opposite of the 
analog, or JA. downlink. The two 
modes share the same receive an¬ 
tenna but have separate transmit¬ 
ters and antennas for the down¬ 
links. I use a simple Hamtronics 
bipolar preamp in the shack with 
excellent results, but a GaAsFET 
preamp at the antenna would be 
better. 

The radio must be capable of 
SSB reception on 435.910 MHz. 

The easiest way to do this is with a 
70-cm receive converter. Com¬ 
mercially made units are available 
from Advanced Receiver Re¬ 
search. Hamtronics, and Micro- 
wave Modules. 

Any good HF receiver or trans¬ 
ceiver should complete the down¬ 
link system as long as Us frequen¬ 
cy can be controlled digitally from 
an external source. Neither of my 
rigs has this feature. It is neces¬ 
sary to use the external vfo since it 
uses extensive digital circuitry for 
tuning. The appropriate up/down 
control lines were brought out to a 
connector. 

Two basic modem designs 
have provided the necessary 
functions for successful JD opera¬ 
tion. The first documented design 
available was introduced by Jim 
Miller G3RUH. Its construction, 
calibration, and uses are fully de¬ 
scribed in the February, 1987, is¬ 
sue of Ham Radio. Complete kits 
are available from Radio Kit, PO 
Box 973, Pelham NH 03076. 

The other design has just re¬ 
cently been announced for sale. It 
is based on the PSK demodulator 
by Fujio Yamashita JSIUKR, 
shown in the August. 1986, issue 
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of OEX. The PSK modulator and 
other circuits by Lyle Johnson 
WA7GXD of TAPR {the Tucson 
Area Packet Radio group) and 


Tom Clark of AMSAT (the Radio 
Amateur Satellite Corporation) al¬ 
so are integrated into this design. 
This new TAPR modem will be 


supplied in kit form, and will in¬ 
clude the three PC boards and all 
required parts except the enclo¬ 
sure. The TAPR phone number is 
(602)-746-1166. 

Finally, you will need a TNC. 
The FO-12 modem interfaces with 
only a few wires but requires cut¬ 
ting one PCB track inside the 
TNC. Most TAPR-style TNCs will 
allow easy bypassing of the inter¬ 
nal modem. All that is left to add is 
a terminal or computer with an 
RS-232 port and communications 
software. 

Too many things require atten¬ 
tion during each JD pass to allow 
for casual note-taking. Hard copy 
or memory storage is best, but a 
simple alternative is to record the 
received audio on a quality cas¬ 
sette deck. It can be played back 
later through your system. These 
methods will help keep your log 
straight and allow for later study of 
the telemetry that was received 
during your packet contact. 

When you get all the pieces to¬ 
gether for Fuji’s digital mode, you 
will have an impressive array of 
wires and boxes. To make contact 
with another station via the satel¬ 
lite, do not include a “via” in your 
contact request. If you were to see 
my call between the frames of 
telemetry, just send: C WA5ZIB. 
The satellite will simply transmit 
all valid frames without any modi¬ 
fication. Later, you will see further 
schedule changes and software 
upgrades as the satellite con¬ 
trollers in Japan learn more about 
FO-12’s impressive capabilities. 

UPDATES 

AMSAT-OSCAR 10 is still in a 
period of low solar illumination. 
Continue to avoid all use of AO-10 
until early May when once again 
the sun angle will provide suffi¬ 
cient power for transponder activi- 


WA5ZIB>Vi|A5ZIBx 

HELLO TEST! DE WA5ZIB 





8J1JAS>BEAC0N$ 

JAS-1 f10 87/02/26 23i41i00 
Telemetry Informations 





#00(1st)ssolar cell current 

» 1. 

91*(N-4) 

mA 

#01(2nd )1 battery current 

* 3. 

81«(N-528)mA 

#02(3rd)shattery voltage 

» N/1000«21.0 

V 

#27sbat depth of discharge 

* (N-500)/189 

AH 

tt CONNECTED to KA9LNV 





8JlJAS>BEACONs 

JAS-1 RA 87/02/26 23843818 
257 558 707 713 768 870 890 

864 

003 

354 


646 002 588 630 619 616 617 

617 

688 

001 


722 710 722 716 758 677 926 

489 

000 

000 


010 111 100 000 100 000 001 

100 

101 

000 


WA5ZIB>KA9LNV8 

HOW COPY 





8J1JAS>BEAC0N8 

JAS-1 RA 87/02/26 23s43852 
227 574 705 710 766 879 890 

864 

003 

354 


646 002 586 630 619 616 616 

617 

688 

001 


222 711 722 715 757 676 926 

490 

000 

000 


010 111 100 000 100 000 001 

100 

011 

000 


HELLO ANDY FRO« ED, COLUMBUS INDIANA! 


8J1JAS>BEAC0N8 

JAS-1 RA 87/02/26 23843856 
223 577 705 710 766 879 890 

863 

003 

355 


646 002 586 630 619 616 616 

617 

688 

001 


722 711 722 715 757 677 925 

490 

000 

000 


010 111 100 000 100 000 001 

100 

111 

000 


WA5ZIB>KA9LNV8 

TNX FOR CONNECT 





8J1JAS>BEAC0N8 

JAS-1 RA 87/02/26 23844x04 
210 583 705 709 765 878 891 

864 

003 

364 


646 002 586 629 619 616 616 

617 

688 

001 


722 711 722 716 758 678 926 

490 

000 

000 


010 111 100 000 100 000 001 

101 

101 

000 



Fig. 1. A portion of the first U.S. Fuji-OSCAR 12 mode-JD QSO between 
WA5ZlBandKA9LNV. 
















ly. If there is cooperation with the 
call for suspended operation, you 
increase the chances for future 
activity. Check the AMSAT nets 
for updates. 

UoSAT-OSCAR 9 and UoSAT- 
OSCAR 11 continue in good 
health. On Wednesdays, UTC, 
the digipeater on Uo-11 is activat¬ 
ed for a short period during each 
pass. On Sundays, between 00(K) 
UTC and 1200 UTC, the 435.025- 


MHz beacon is activated simulta¬ 
neously with the 145.825-MHz 
beacon. The team at the Universi¬ 
ty of Surrey will appreciate recep¬ 
tion reports from listeners. Your 
card will ensure that better ser¬ 
vices are provided on a continuing 
basis. 

Listen on 145.825 MHz FM 
and report to the UoSAT Unit, 
Attention: Martin Sweeting, Uni¬ 
versity of Surrey, Guildford, 


Surrey, GU2 5XH, England. If 
you request a QSL for your recep¬ 
tion report of either satellite, be 
certain to include a self-ad¬ 
dressed envelope with sufficient 
IRCs or British postage for the re¬ 
turn trip. 

Radio 5 and Radio 7 may still 
be operational, but due to the 
poor battery conditions on both 
satellites, you will have to look 
to the nets and your own obser¬ 


vations to determine their con¬ 
dition. 

There has been little word on 
the status of either Radio 9 or Ra¬ 
dio 10. The extreme cold during 
January caused a backlog on the 
Soviet launch schedule, but if 
things go well, there may be new 
satellites about the time you read 
these words. Monitor the AMSAT 
nets for the latest news of these 
pending launches.■ 


4 


BOVE AND BEYOND 


Peter H. Putman KT2B 
3353 Fieldstone Drive 
DoylestownPA 18901 

TRY SOMETHING NEW 

As most of you know by now, 
he FCC has finally resolved (in 
leir own mind) the question of 
what to do with 220 MHz?” In 
their own unique fashion, they’ve 
proposed (as this is being written 
in early March) to cut the band by 
40%, cram all of the weak-signal/ 
moonbounce/packet/link/FM/re- 
peater operations into the remain¬ 
ing 60%, and wash their hands of 
it once and for all. 

This is definitely one of those 
“the operation was a success, but 
the patient died” situations. In 
fact, as many of you read this, the 
deadline for reply comments has 
come and gone (unless an exten¬ 
sion has been granted), and, in 
fact, the dissection of 220 will be¬ 
come reality. 

The proposal (NPRM 87-14) is 
so well detailed, it Indicates that 
the commission has virtually de¬ 
cided the question, regardless of 
any input from the amateur com¬ 
munity. What scares me is the 
wording to “give the Amateur Ser¬ 
vice an Exclusive allocation at 
222-225 MHz,” which indicates 
that the jury has delivered the ver¬ 
dict, the judge has mandated the 
sentence, and the only thing we 
can hope is that the rope breaks 
on the gallows. 

Regardless of the outcome 
of this NPRM. the situation didn’t 
have to come about. All it would 
have taken is a bit more activ¬ 
ity on everyone’s part to en¬ 
hance the status of 220 MHz in 
the commission’s eyes. Honest¬ 
ly now—how many of you own 
at least one piece of 220-MHz 
gear? Probably a hand-held if 
anything. 

The lead editorial published a 
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few months back in 73 made 
mention of the dollar value of 
the various amateur allocations 
if placed in the hands of com¬ 
mercial interests. Don’t take it 
lightly! How do you think the Elec¬ 
tronic Privacy Act of 1986 came 
about? 

“What’s the point?” you ask. 
The point is—try to break out 
of the rut. If you’ve thumbed 
through 73 and the other mag¬ 
azines thinking, “Gee—it might 
be fun to try OSCAR or listen to 
satellite transmissions,” don't 
think any more. Whip out that 
wallet or checkbook—call the 
800 number—put your order in 
for a 70-cm multimode or trans- 
verter, amplifier, and antenna. 
Try operating a little on 50 MHz 
with a borrowed rig before you 
say, “The band's too quiet” or 
“I'll get TVI complaints” or “How 
far can you work on 6 meters, 
anyway?” 

The TH-31AT I reviewed last 
year cost me all of $225 for 
the radio, two batteries, charg¬ 
er, external antenna adapter, 
and cigarette lighter cord. With it, 
I’ve worked through repeaters In 
New Hampshire, New York, 
South Carolina, Chicago, and Ari¬ 
zona while on business trips, and 
the whole thing slips in my shirt 
pocket. 

Got a VCR? A camera? How 
come you haven’t tried ATV yet? 
There’s certainly enough equip¬ 
ment available to get you on in a 
hurry at the right price. 

Want to really work hard for a 
contact? Try mountaintopping on 
902 or 1296 MHz with high-gain 
antennas and a few Watts of 
power. 

Think working halfway around 
the world on 20 meters is fun? 
How about halfway across the 
U.S. with 2 Watts on 23 cm (as 
was done during the now- 


infamous Thanksgiving tropo 
opening)! 

Got a personal computer sitting 
around doing nothing? Get on 
packet. TNCs abound! Hop up on 
220 and get away from the crowd 
on 145 MHz. 

Want to see what the weather 
will really be like tomorrow? Pick 
up a satellite converter and see 
what you’re missing. 

Tired of working repeaters on 2 
meters? Flip that switch marked 
“USB” or “CW,” get a horizontal¬ 
ly polarized beam, move down to 
144.200, and start calling CQ. Ev¬ 
er work 2-meter SSB mobile? 6- 
meter FM mobile? 

Of course, I could go on and on. 
The point is—we have a wealth of 
spectrum space just beckoning to 
us. As the impact of Novice En¬ 
hancement becomes felt, it is in¬ 
cumbent that we retain these 
higher frequencies for the future 
when we will really need them. But 
we must get on now and encour¬ 
age activity, otherwise the 220- 
MHz situation will just happen 
again and again. 

Come on—make 1987 the year 
you'll try some new piece of equip¬ 
ment on a new band. Check out 
the reviews in 73. If building’s 
your thing, there are plenty of 
places with kits to get you up and 
running. And, of course, you can 
never spend enough time ex¬ 
perimenting with antennas. . . 
can you? 

FUN THINGS TO DO 

Now that I’ve had a miserable 
time trying to operate portable 
during winter contests, it’s time 
to plan the summer contest 
schedule. The problem has al¬ 
ways been one of portability—be¬ 
ing able to bring the “most” in a 
station with the “least” in weight. 
Up until now, that meant 2- and 
6-meter multimodes with linear 
transverters for each band. It 
shouldn’t surprise you, then, that 
the ads for Yaesu’s new FT-290R 
and FT-690R MKII series caught 
my eye. 

Aided by our ever-loving editori¬ 


al department, I was able to 
procure one of each for the ulti¬ 
mate review: Drag ’em up the 
mountain and see if they make it! 
Photo A is a shot of the units. In¬ 
deed, they make a nice tidy pack¬ 
age, and this is accomplished in a 
unique way: The front end, low- 
level TX, and microprocessor 
stages are encased in a separate 
housing that either (1) snaps onto 
a heat-sInk/power-amplifier com¬ 
bination for instant mobile use 
with 25 Watts on 2 and 10 Watts 
on 6 or (2) snaps onto a battery 
case containing nine C cells to 
provide 2,5 Watts of rf output on 
either band. 

If you really want to find out 
how good your hilltop location is, 
try a couple of these with some 
portable antennas such as a 
quagi or collapsible beam (Tonna 
makes a nice one for 144 MHz). 
Think of it—two Independent, self- 
contained stations for 6 and 2 
with antennas and the thing 
weighing about 30 pounds includ¬ 
ing the masts! Both radios oper¬ 
ate CW/USB/LSB/FM, and both 
have ten memories, dual vfo’s, an 
easy-to-read LCD display, and the 
ever-present RIT control, labeled 

CLARJRER. 

I plan to haul these up a few 
peaks for as many of the summer 
contests as time permits—possi¬ 
bly even with outboard amplifiers 
if I can bring a bigger power 
source. It should be fun, so look 
for a review sometime in the late 
summer. 

How about you? Ever try moun- 
taintopping before, even if only 
with a hand-held? At least one 
summer contest recognizes the 
efforts of QRP and portable sta¬ 
tions {CQ WW VHF WPX) with a 
trophy if you are high-scorer in 
your category. Even if you’re 
not into contesting, take a walk 
up some hill nearby or hike into 
a rare grid square and put it on 
the air with your little station, it’ll 
require a bit more operating skill 
on your part, but I guarantee it’ll 
be more fun than sitting home 
rag-chewing on 146.52 MHz sim- 




plex. If you want to bring the corn- 
puter along, then go portable 
packet. That should keep you 
quite busy! 

MAILBOX DEPARTMENT 

Some Interesting correspon¬ 
dence has crossed my desk in re¬ 
cent weeks, and I'll pass it along. 
Walt Werner W2TT of Tinton 
Falls, New Jersey, writes In to dis¬ 
cuss the “Watts 'N SWR” article 
from October, 1984. Boy, old arti¬ 
cles never die! He expresses In¬ 
terest in constructing an swr 
bridge using five sections of 1/8- 
wavelength transmission lines, 
based on a circuit in the Decem¬ 
ber, 1986, RFDesign, Walt goes 
on to inquire if I’d be interested in 
manufacturing a prototype of 
such a design on a printed circuit 
board. 

Well, my experience with PCB 
design hasn’t gotten that far, 
Walt, but there might be a read¬ 
er who’d have more on the ball 
in this area. I don’t think I've fab¬ 
ricated a PCB in about a year 
(time problems, mostly) and 
haven’t had a chance to review 
the article you’ve mentioned. How 
about it, folks? Anyone willing to 
give Walt a hand In trying to fab¬ 
ricate such a coupler for 144 
MHz should drop him a line at 
131 Woodland Manor, Tinton 
Falls NJ 07724. 

Ross Forbes WB6GFJ writes in 
to mention a problem common 
to TS-430S owners using trans- 
verters: nonlinear output power 
control. The only way to vary the 
output of the TS-430S is by us¬ 
ing the CARRIER control, but gen¬ 
erally full output is reached when 
the control is at about half set¬ 
ting. Ross mentions that he’d 
like to be able to throttle back 
the output of his MMT 432/28S 
for OSCAR work as needed. The 
only easy way to do this reliably 
is to use a stepped attenuator af¬ 
ter the xvRTR OUT connection on 
the 8-pin DIN plug before it goes to 
the 28-MHz Input on the MMT 
432/28S. 

Such pads are easily found at 
flea markets—I bought two for $5 
at such a flea market two years 
ago. Both offer a total of 30 dB in 
switched steps of 2, 4. 8, and 16 
dB. The switches can be ganged 
to create intermediate values. 
With such a system, you then set 
the CARRIER control to its full clock¬ 
wise setting and leave it there. Al¬ 
so set the MIC gain control to its 
normal setting and leave it un¬ 
touched. The MMT 432/28S is a 
very linear device down to about 
-10-dBm input levels and will re¬ 



The Yaesu FTr290R MKfl and FTr690R MKH transceivers configured for 
portable operation (left) and mobile operation (right), KT2B will soon be 
hauling these revolutionary rigs up into the hills to do a comprehensive 
review. 


spond accordingly to switched 
values of attenuation at the 28- 
MHz input. 

I’d also like to thank the fol¬ 
lowing folks for adding me to 
their mailing lists: Gene Shea 
KB7Q of Montana, who publish¬ 
es the 2 Meter EME Bulletin 
($15/year, 417 Staudaher Street, 
Bozeman MT 59715), and Charles 
Osborne WD4MBK, who pub¬ 
lishes an interesting compendium 
of general and technical informa¬ 
tion periodically, called the South¬ 
eastern VHF Society Newsletter 
($5/year, 881 Lakeshore Drive, 
Berkeley Lake GA 30316-3041). 
Charles has been the source of 
much useful information lately, 
especially regarding the KLM 
balun problem and ways to cor¬ 
rect it. 

The Southern California Six 
Meter Club Newsletter (PO Box 
448, Cypress CA 90630) arrives 
faithfully each month from the 
West Coast and contains some 
interesting stories, including the 
club’s monthly transmitter hunts. 
(Boy, would the FT-690R be 
good for that!) And finally, the 
folks in Woodlands, Texas, have 
gotten their name straightened 
out and have formed the Gulf 
Coast Microwave Society (PO 
Box 7853, The Woodlands TX 
77387) with the intent of pro¬ 
moting activity on and above 
432 MHz. 

Now, look carefully. See all of 
those names I just mentioned? 
Besides them, there are probably 
hundreds of other clubs I don’t 
know about that exist to promote a 
segment or mode in the VHF/ 
UHF/SHF/EHF spectrum. The 
above groups are active; they 
publish, and best of all, they’d like 


to share their information with 
you (albeit at a price). I will try 
to update the listing of clubs 
and newsletters as I can dur¬ 
ing the year, and hopefully the en¬ 
tire December column will be a 
compendium of such material for 
future reference. Drop them a 
note and let them know you're 
interested! 

REMEMBERED 

The various magazines regu¬ 
larly note the passing of amateurs 
from the scene. Some were ce¬ 
lebrities; others just another guy 
or gal down the block. I’d like 
to take a minute to remember 
someone important to me.. my 
uncle, Raymond Putman N2FYC, 
whose life was claimed by can¬ 
cer on February 19, 1987, at 
age 64. Ray had only been li¬ 
censed for four years, but quick¬ 
ly rose from Novice to Advanced 
in that time period. He was into 
everything—2-meter FM, HF 
SSB, teletype, antennas, and 
even computer operations. Some 
of the 73crowd will remember him 
as part of the infamous “SCORE” 
gang at Dayton the past two 
years. 

ril remember him for one 
main reason: Ray rekindled a lot 
of enthusiasm in me for amateur 
radio that had been sort of dor¬ 
mant over the years. It’s quite re¬ 
freshing to see somebody dive in 
with so much enthusiasm at an 
age when many other hams are 
content to sit around grumbling 
about the QRM on 75 meters. 
Here was a fellow who loved to 
work with his hands, and in short 
order was constructing antenna 
tuners and keyers from scratch. I 
didn't know you could use electri¬ 


fied cattle wire for an 80-meter 
dipole until Ray showed me how 
he did it! 

Beyond all else. Ray found the 
real value of amateur radio: mak¬ 
ing friends. Boy, did he! Ray was 
an active member of the Water- 
town Radio Club, many of whose 
members I had only rag-chewed 
with from time to time on the 10/70 
repeater in Watertown while pass¬ 
ing through. It was an honor for 
them to be his pallbearers, and I 
was privileged to meet them. He 
was also active on the Carrier 
Net on 75 meters, and puttered 
around on 160 as well. Besides 
that, he found time to remodel his 
house, pursue his rockhounding, 
and make his own clothes—the 
envy of any tailor. 

I only hope that other hams 
who were lucky to have met 
him will have some of that enthu¬ 
siasm kindled in them as well (or 
rekindled as the case may be). 
This is the legacy that Ray left to 
amateur radio: Try to find some¬ 
thing different every week to do 
with ham radio. It wouldn’t hurt 
if you made a few friends along 
the way, either. My condolences 
go out to his wife Louise and chil¬ 
dren Mark and Shawn. He will be 
missed. 

ADDENDUM 

Just as I was getting ready to 
send this month’s column via the 
modem to Peterborough, an ex¬ 
cellent directory of 6-meter activi¬ 
ty, repeaters, and DX listings ar¬ 
rived from Harry Schools KA3B. 
This is a very thorough listing of 
virtually anything and anybody 
pertaining to the 50-MHz band, 
and lists nets, newsletters, an ex¬ 
tensive repeater directory, bea¬ 
cons, 50-MHz awards (and rules), 
and major contests, to name just a 
few categories! Obviously, Harry 
put a lot of time into this directory. 

If you are a serious 6-meter opera¬ 
tor, you should have a copy. For 
further information, write Harry at 
1606 S. Newkirk Street. Philadel¬ 
phia PA 19145. 

Also, news has come via Roger 
Cox WB0DGF and the Midwest 
VHF Report of some strong 144- 
MHz Es openings in February (III) 
from California to Kansas and Ne¬ 
braska. (And you were waiting for 
the summer!) Other openings oc¬ 
curred from California to Oklaho¬ 
ma and Texas about the same 
time. The point? Keep those re¬ 
ceivers on the calling frequen¬ 
cies—even in the dead of winter. 
You never know what will show 
up. Until next month, see you 
Above and BeyondIM 
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Weathersat 


Date 

01 May 1987 

Spacecraft 

NOAA-9 

NOAA-10 

Orbit Number 

12267 

3204 

Eq. Crossing Time (UTC) 

0050.85 

0011.20 

Longitude Asc. Node (Deg. W.) 

146.18 

69.45 

Nodal Period (Min.) 

102.0851 

101.2979 

Frequency (MHz) 

137.62 

137.5 


These orbital parameters are projected two months In advance 
due to deadline considerations. Accumulated errors due to un¬ 
compensated orbital decay and other anomalies result in expec¬ 
tation of errors up to two minutes and possibly as many degrees 
in terms of the crossing data and possible small changes in the 
indicated period. Users requiting precision tracking data should 
rely on more current sources. 


Table 1, TIROS/NOAA orbital predict data. 


Dr. Ralph E. Taggart WBdDOT 
602 S. Jefferson 
Mason Ml 48854 

WSH SC AH CONVERTER 
This month I am going to spend 
some time discussing the WSH 
scan converter since I get quite a 
bit of mail from readers who want 
to know what in the world I am 
talking about, In covering this 
ground, I will also address some 
general problems in using com¬ 
puters for scan conversion. 

First, the WSH part is easy—it 
refers to the third edition of the 
Weather Satellite Handbook pub¬ 
lished by your faithless columnist. 

It costs S12.50 plus $1 postage in 
the U.S. and $2 elsewhere. That 
takes care of this month's plug! 

Now to the scan converter part. 
There are two basic approaches 
to building a digital scan convert¬ 
er, You can construct a dedicated 
unit with either hard-wired or built- 
in microprocessor control or you 
can build a unit around an existing 
microcomputer. The latter is usu¬ 
ally a desirable alternative be¬ 
cause you save yourself a lot of 
effort and get the flexibility of easy 
software changes should you 
wish to experiment. 

The nicest option would be to 
require nothing but a computer 
and some software, but that pre¬ 
sents many problems. There are 
quite high-priced (by the stan¬ 
dards I will be talking about later) 
computer options that can gener¬ 
ate a sufficiently high resolution 
image with enough grayscale 
values for each pixel to be quite 
acceptable. Unfortunately, such a 
system would be applicable only 
to those with the cash to purchase 
a similar computer. 

Even if you wanted to spend the 
money for the computer, you 
would still require some additional 
hardware to provide satellite sig¬ 
nal processing, AID conversion, 
and some sort of timebase. You 
would also require software. Un¬ 
less you can write your own, you 
will find that there tends to be less 
software available for expensive 
computer configurations and 
what there is tends to cost more— 
it's called free-market economics! 

Less expensive computers 
have a larger user base, which 
translates to more programmers, 
but here we run into other prob¬ 
lems. Low-end personal comput- 
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ers and even l6-bil systems with 
standard or moderately enhanced 
graphics capabilities (i.e., CGA 
and EGA standards) may have 
sufficient resolution, but they tend 
to be color-oriented and you can¬ 
not spend a lot of time looking at 
false-color images. 

What you really want is a decent 
monochrome display with at least 
16 grayscale steps per pixel. It 
is far easier to add false-color 
capability to a good monochrome 
display than to try to persuade a 
4-color display to do the job! 

The key around the spatial/ 
tonal resolution dilemma Is to use 
a dedicated display circuit, com¬ 
plete with its own RAM, that could 
care less about the graphics cap¬ 
abilities of the computer it is con¬ 
nected to! The computer and its 
RAM will be used to sample and 
store incoming image data, but 
you will not depend on the com¬ 
puter to display the image—that's 
a job for the external display 
board. 

Since any computer system is 
going to require additional video 
processing and timebase circuits, 
these can be added to the exter¬ 
nal display circuit. This results in a 
single hardware add-on that, with 
proper interfacing and software, 
should work with any computer! 

That is exactly what the WSH 
scan converter is—an external 
board that provides all the display, 
satellite video processing, time- 


base, and computer interface 
functions. The circuit uses 32K of 
static RAM (a single 43256 or four 
6264s) and produces a 256-line 
image with 256 pixels/line and 16- 
step grayscale coding. 

The video circuits include age, 
video pre-filtering, full-wave de¬ 
tection, and post-detection filter¬ 
ing. The timebase circuits involve 
a crystal oscillator and phase- 
locked loop for compatibility with 
both "live” and tape-recorded 
imagery. The keynotes of the 
design are simplicity of construc¬ 
tion and setup and low cost. 

Only 14 ICs are used; the total 
component cost to stuff the board 
will range from $60 to $75 (mail 
order, depending upon supplier 
and memory option selected), and 
the entire board can be checked 
out with nothing more elaborate 
than a logic probe and multimeter. 
Connection to a host computer is 
not required for board setup. 
False-color capability can be 


added with a single connector 
if you have an RGB (8-color) or 
RGBI (16-color) computer monitor 
available. 

Features for the RAM 

While the WSAVconverter board 
provides all of the circuits for 256 x 
256 display on a standard TV 
monitor (or TV set if an rf modula¬ 
tor is used) and all of the required 
satellite signal circuits, what can 
be accomplished at what level of 
difficulty is a matter of what com¬ 
puter you have it hooked up to. 

If you have a 64K 8-bit system, 
you really don't have that much 
more available RAM than is re¬ 
quired for the basic display (32K). 
so you are basically restricted to 
sampling 256 pixels from 256 
lines. Essentially the computer 
sampling must match the display 
capabilities. Although there are 
some high-resolution tricks that 
you can do in real time, your pri¬ 
mary display options are mainly 
centered on sampling to produce 
a full-frame display at an effective 
resolution of 256 x 256. 

If more memory is available, 
you can sample the picture at a 
higher resolution than the display, 
but it takes quite a bit more memo¬ 
ry to be truly useful. Doubling your 
resolution to 512 x 512 in RAM 
requires four times the memory 
since you must double the original 
32K just to get twice as many 
pixels/line and then double that to 
get the 512 lines! This means that 
the RAM required for image stor¬ 
age would be 128K (4 x 32K). and 
you cannot do this with a comput¬ 
er with only 128K of RAM avail¬ 
able-some of the computer 
memory has to be allocated to 
software, variable storage, and 
other aspects of the operating 
system. 

If you have a 128K system, it 
hardly pays to increase just the 
pixel or line count—you would be 



Photo A. The default full-frame display of a METEOR 2-15 pass obtain¬ 
able with any CoCo model using the 1204pm mode. Michigan and the 
Great Lakes are near the center of the image, the East Coast is angling 
upward in the lower right, and most of the upper half of the picture shows 
Ontario and Quebec. 





Photo B. A medium-resolution quad from a METEOR 2-15 pass. The 
area covered here is about 1/4 of the full frame with an effective resolu¬ 
tion of 512x512. Lake Superior lies along the lower left of the image. 


Photo C. A high-resolution quadrant from the METEOR pass in Photo A. 
The white circle at the right is Lake Manicouagan (1,024 x 768 effective 
resolution). 


better off to use the additional 
memory to store more pictures or 
store 6- or 8-bit pixel data to give 
yourself options for image-con¬ 
trast processing. I will talk more 
about that in future columns. 

If you have a lot of available 
RAM (256K or more), then you are 
in a position to store far more 
detailed images than the display 
can handle. With such a high- 
resolution image in memory, you 
can sample the stored image to 
create your basic full-frame image 
on the 256 x 256 display or you 
can display selected quadrants 
of the image in memory to get the 
advantages of higher resolution. 
The display is still 256 x 256, 
but you can use this display as a 
“window” to achieve higher effec¬ 
tive resolution at the expense of 
the area of image covered by the 
display. I will show you some actu¬ 
al examples of this before I quit for 
this month. 

The CoCo—A Good Choice 

Although the display doesn’t 
care what kind of computer it is 
connected to, for the WSH project 
I chose the Radio Shack Color 
Computer (CoCo). There were 
lots of reasons for that choice. 
They include low cost, long-term 
support from the manufacturer, a 
good history of retaining compati¬ 
bility as models are upgraded, 
and inexpensive and readily avail¬ 
able assembly-language pro¬ 
gramming tools. 

Additionally, the CoCo has a 
tremendous range of I/O re¬ 
sources that come as standard 
equipment. The joystick ports can 
be programmed to provide the 
needed A/D conversion of the 
video signal, eliminating the need 


for a hardware A/D. The I/O capa¬ 
bility of the serial and cassette 
ports provides all the other major 
control and status I/O, and the 
data bus is accessible through the 
cartridge port. 

Using the CoCo, you need only 
a single chip for the interface to 
the computer. Interfacing to any 
other computer is not a monu¬ 
mental task, but it is more com¬ 
plicated. In fact, the WSH has a 
far more complicated interface for 
the CoCo than is actually re¬ 
quired, but that approach was 
taken to provide a thorough tutori¬ 
al for those insisting on interfacing 
to other computers! 

Aside from the “What is the 
WSH scan converter?” ques¬ 
tions, number two in popularity 
is “I want to use my PC for the 
scan converter. How do I do it?” 
Actually, for a PC, you can sub¬ 
stitute the name of almost any 
computer—if it has been out there 
on the market, I have been asked 
about it! 

Well, folks, I’ll let you in on a 
secret. I have a PC in the satellite 
station, but I never gave more 
than a passing thought to using it 
for scan conversion. The reason is 
twofold—conflict and cost. The 
PC is a real workhorse, doing a 
wide variety of jobs from word pro¬ 
cessing to CAD. That’s the real 
problem with it. There are innu¬ 
merable applications programs 
for the machine and too many 
ways to use it already. 

Once you begin to scan-convert 
pictures, particularly if you hook 
into the hundreds of pictures each 
day on WEFAX, you are going to 
want to watch pictures. The last 
thing you need is to have to decide 
if you want to unhook the scan 


converter so you can do some 
writing or work RTTY. If the PC 
were the center of the display 
system, I would soon be justifying 
another one just to avoid the con¬ 
flicts. There are jobs the PC can 
do that other less capable sys¬ 
tems just can’t, but scan conver¬ 
sion isn’t one of them. 

For $100 to $300, depending 
upon the model, you can buy a 
CoCo and dedicate it to the job of 
making satellite pictures. That is 
about on par with what you would 
expect to spend on I/O boards 
for the PC, but now there is no 
conflict. If you want to use a PC 
or any other mid-to high-end com¬ 
puter, be my guest. It will work 
fine, providing someone will write 
the software, but you will have a 
$100 saddle on a $10 horse. 

One seeming advantage of a 
PC is the fact that you can save 
pictures to disk. About ten 32K 
images will fit on a standard PC 
disk, but each high-resolution pic¬ 
ture (discussed below) requires 
more storage than is available on 
a standard floppy. You could cram 
two or three of them on an AT disk, 
but that kind of system is really 
beginning to escalate in the cost 
department! An inexpensive 
CoCo with pictures stored on old- 
fashioned audio tape begins to 
look pretty attractive! 

Available CoCo Software 

Three versions of software are 
presently available for the CoCo, 
depending upon the model you 
have. The CoCo 1/2 program is 
available on cassette and sup¬ 
ports the CoCo models 1 and 2. 
This program displays full-frame 
images in the 256 x 256 format 
and includes automatic WEFAX 


and manual NOAA APT, 240- and 
120-lpm displays, plus inversion 
and complementing of displayed 
images, grayscale, etc. 

The CoCo 3/128 program is 
designed for the 128K CoCo 3 and 
has basically the same features 
as the previous program with the 
added benefit that images can be 
saved in digital form on cassette. 

The CoCo 3/512 program for 
the CoCo 3 with 512K of RAM is 
the real powerhouse of the trio. 
While the previous programs are 
limited to sampling pictures to 
match the display format, the 
512K version samples 1,024 
pixels/iine and 768 lines—essen¬ 
tially full resolution. This image 
in memory is sampled to provide 
the default full-frame display, and 
the results look identical to those 
obtained with the previous 
programs. 

Once a picture is in memory, 
however, there are two additional 
display modes. The medium-reso¬ 
lution option lets you look at any 
1/4 quadrant of the image (there 
are nine that overlap) with an 
effective resolution of 512 x 512. 
From any medium-resolution 
quad, you can select any one of 
nine possible high-resolution 
quads, each producing an ef¬ 
fective resolution of 1,024 x 768! 
You can shift freely from one 
mode to the other and examine 
any parts of the picture down to a 
level that is equivalent to a good 
FAX system! 

Both the CoCo 3/128 and 3/512 
programs are available on 
EPROM and both programs are 
included. No matter which model 
you start with, your software 
acquisitions are complete! 

So that is the WSH scan con- 
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verter. You will see lots of ex¬ 
amples from it in future columns 
(not to mention this month!). It pro¬ 
vides a heck of a lot of display 
power for very modest bucks and 
offers plenty of flexibility for trying 
new tricks—some of which I will 
cover in upcoming months. 

Pictures of the Month 

This month I am doing pictures 
because the completion of testing 
for the CoCo 3/512 program co¬ 
incided with the launch of a new 
Soviet METEOR spacecraft, 
providing a marvelous change of 
pace from the WEFAX schedule! 
METEOR 2-15 was launched on 
January 5, 1987, and as this is 
being written (early February) the 
spacecraft is providing superb im¬ 
agery, passing overhead near 
noon each day with transmissions 
on 137.85 MHz. 

Sun angles are perfect and all 
of the Midwestern and East Coast 
snow provides excellent potential 
for recognition of ground features. 
All in all, it's a very good chance 
to show what the WSH scan con¬ 
verter can do with polar imagery. 

By way of background, all the 
pictures were received using the 
WSH “Zapper” omnidirectional 
antenna, the Hamtronics GaAs- 
FET preamp reviewed in an ear¬ 
lier column, and a Regency MX- 
5000 scanner receiver. All 
pictures were automatically tape- 
recorded using the system to be 
described In next month’s 
column. 

Photo A shows the default full- 


frame display of a METEOR 2-15 
pass that would be obtained with 
any CoCo model using the 120- 
Ipm mode. Michigan and the 
Great Lakes are near the center of 
the Image, the East Coast is an¬ 
gling upward in the lower right, 
and most of the upper half of the 
picture shows Ontario and Que¬ 
bec. Lake Michigan is almost 
cloud-free, a bit of southern Lake 
Huron shows through, while Su¬ 
perior, Erie, and Ontario are 
socked in! 

Note the clouds following the 


East Coast approximately 100 
miles offshore. The St. Lawrence 
River/Seaway (Ice- and snow- 
covered) shows as an angled 
white streak near the right edge 
about halfway up. Right on the 
edge of the display above the St. 
Lawrence is a little white circle— 
our old friend Lake Manicouagan 
that we will look at more closely in 
a moment. 

If this were all the IVSH system 
could do, most folks would be 
quite happy. If you have a 512K 
CoCo, however, the fun is just 
beginning! 

Photo B shows a medium-reso¬ 
lution quad from a METEOR 2-15 
pass the day prior to the one in 
Photo A. The area covered here is 


about 1/4 of the full frame with an 
effective resolution of 512 x 512, 
Lake Superior, with a pretty cloud 
plume across its center, lies along 
the lower left of the image. 

Note the band of heavy lake- 
effect snow along the north shore 
of the lake, extending east to the 
west shore of Thunder Bay. The 
pronounced white ellipse north of 
the lake is ice- and snow-covered 
Lake Nipagon. James Bay and the 
southernmost portions of Hud¬ 
son's Bay are hanging in on the 
upper right. 


Any portion of the full frame can 
be examined at this resolution or 
you can flip back to the full-frame 
format in a moment. The party is 
not over yet for there is still one 
more resolution level available. 

Photo C shows a high-resolu¬ 
tion quadrant (about 1/4 of a me¬ 
dium-resolution quad or 1/16 of 
the full-frame Image) from the 
METEOR pass in Photo A. The 
white circle at the right is Lake 
Manicouagan in high resolution 
(1,024 X 768 effective resolution). 

There was a VHRR image of the 
lake in the January column. You 
might find it interesting to get out 
a magnifying glass and compare 
this image with the one from Janu¬ 
ary. Virtually all of the tributary 


embayments around the lake that 
are visible in the VHRR shot are 
also seen here, including the 
hook-shaped internal embayment 
on the right side. Remember that 
this feature is about 45 miles 
across! 

If you have the January VHRR 
shot in front of you, follow down 
and to the left of the lake and you 
will see three parallel white arcs. 
These represent three strips of 
forest clear-cutting. Now move to 
the left of the lake in this month’s 
image, almost to the left edge of 
the display. The two clear-cut 
strips that are quite close to one 
another appear as one broad arc, 
primarily due to a small patch of 
overlying cloud cover, but the 
third strip is clearly resolved. 

By the way, the vertical black 
stripe at the far right, flanked by 
two white stripes, is part of the 
alternating 13 white and 13 black 
stripes that make up the METEOR 
audible line sync pulse. 

This is not HRPT, but I think 
most of you will not argue that it is 
a display system worthy of serious 
consideration—even if it does 
use only a CoCo! In future col¬ 
umns, I will be showing you still 
other things that you can do with 
the system—as if this were not 
enough! 

Next month I will discuss some 
approaches to automatic taping of 
satellite signals so you can get 
pictures like these while earning 
enough to convince the spouse 
that you really can afford some 
new weather satellite hardware. ■ 


'If you want to use a PC 
or any other mid- to high-end 
computer, be my guest/' 



Mike Stone WB0QCD 
POBoxH 
Lowden lA 52255 

CHEAP AND EASY FSTV 
I have been promising to show 
you a way to get on FSTV receive 
for just a few dollars so you can 
tune and watch all the local action. 
This month’s column fulfills that 
promise. 

Some of the newer TV sets with 
Individual thumbwheel setting TV 
channel tuners will indeed go 
down into the ATV band around 
439 MHz. My wife, Rose KA0SUT, 
recently gave me a little Emerson 
"mlnl-TV” (1.5-inch B/W screen). 
Henry Ruh KB9FO was down for 
the weekend (eating all my birth¬ 
day cake) and immediately, to my 
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wife's surprise, removed the set 
from its case, located the UHF TV 
tuner, put a signal on the air at 
439.25 MHz, and tweaked it ever 
so slightly. Now when I tune up on 
UHF at the bottom end of channel 
14,1 can see my direct picture. 

We put it on my four-by-48-ele- 
ment Jaybeam antenna system 
(hardline and mast-mounted pre¬ 
amp, of course) and received 
KA0BVT 25 miles away at near 
close-circuit WITH NO DOWN- 
CONVERTER! The problem in do¬ 
ing that, though, is that TV sets 
were not designed to go down into 
that part of the world, and they 
start falling off in sensitivity dra¬ 
matically (or they physically just 
won't go any lower in frequency). 

Eventually you will need the 


help of a downconverter. P.C. 
Electronics will have reduced spe¬ 
cials on ATV downconverters this 
year at Dayton (or by mail order). 
Wyman Research in Waldron. In¬ 
diana, also has some economical¬ 
ly priced ATV downconverter 
“kits” (contact W9NTP). 

What about a little gadget that 
perhaps is not quite as sensitive 
on receive (preamps are easy to 
build or cheap to buy) but that 
tunes both the ATV and the com¬ 
mercial UHF TV band in one 
sweep? Interested? Read on! 

The March/April 1985 issue of 
The Spec-Corn Journal ran an ar¬ 
ticle by Dr. Clyde Miller WB4AOH 
on using surplus UHF TV tuners 
padded down to receive ATV fre¬ 
quencies. He used a Radio Shack 
Mitsumi UES-A56F UHF-TV tuner 
(catalog #277-220), These neat 
little devices sat around for a 
few years at $24.95; but in 1985, 
the decision was made to close 
them out. 


ATV operators caught wind 
of it and gobbled a lot of them 
up for $4 to $7 each, so it is doubt¬ 
ful if you could find them to¬ 
day, except maybe at hamfests. 
(You might also look around in 
a Radio Shack surplus barrel 
or have the store manager call 
Ft. Worth to see if there is 
any stock left in the warehouse 
that can be special-ordered.) 
Other similar devices are avail¬ 
able, however, through parts 
specialty houses for about $12 
to $15. They may have other than 
Mitsumi factory names, but gen¬ 
erally they are all pretty much 
the same. 

The device fits in the palm of 
your hand, is nearly square, and 
comes in a shiny chrome-like cas¬ 
ing. It has ten or more pins stick¬ 
ing out one side to be connected 
into the TV set, one or two pins out 
the other side for AFC, and a male 
RCA jack for a UHF TV antenna 
input. A few resistors and a couple 





Photo B.W4T0Y"s home-brew A TV transceiver using the UES-ASSF TV 
tuner. 


of capacitors, along with a 5k pot 
that would vary the dc voltage (.9 
V dc was 430 MHz), is usually all 
that is needed to get it going. 

One advantage of this device 
over a fixed downconverter is that 
you can tune the ATV band and 
then slide on up through the com¬ 
mercial UHF TV channels (420- 
884 MHz) as well. Once built and 
preamped, the device made a 
good ATV receiver that could fit 
inside a home-brew transceiver 
cabinet. Dale WA4BDX of Shelby, 
North Carolina, won first place in 
the Charlotte, North Carolina, 
“A5” Hamfest get-together in 
March of 1983 using this UHF-TV 
tuner device in his ATV rig (see 
Photo A). 

Write to Dr. Clyde WB4AOH at 
3701 Frederica Street, Owens¬ 
boro KY 42301 for more details. 

Ask him to send you a photocopy 
of the W4LUB Skeleton Slot UHF 
Antenna as well. Include a buck or 
two for his time and trouble and an 
SASE or return postage. 

Long>Distance Fast-Scan TV 

Some of you have remarked 
that you were amazed that fast- 
scan TV signals could travel so far 
when band conditions were good. 

In March, I mentioned the great 
Thanksgiving weekend contact 
between Paul Nees K0IWA in 
Burlington, Iowa, and Ed W3POS 
in Erie, Pennsylvania (578 miles). 
That, as far as I’ve heard, is the 
^1 USA FSTV DX land-distance 
record. 

It is not all that hard to break, as 
during that opening it was just a 
matter of getting people on the air 
to accomplish the contact. Maybe 
some of you old-timers have in¬ 
deed worked two-way FSTV con¬ 
tacts much farther than that. We’d 
like to hear from you. Include 
specifics such as callsigns, dis¬ 
tances worked, P-signal reports, 
dates, etc. 

Spec-Corn Journal has already 
published ATV’s first official DX 
Award Roster and continues to as¬ 
semble new contacts for publica¬ 
tion. To get on the honor roll, sub¬ 
mit your best two-way contacts 
over 200 miles. Leading the pack 
is a land/water contact between 
Floridian WA4GRK and Texan 
W5VDS held on May 30. 1986, 
with an average P2 picture some 
937 miles. It will be hard to sur¬ 
pass that accomplishment. Red 
and Frank used 100-Watt amplifi¬ 
ers and modest horizontally polar¬ 
ized beam antenna systems. Con¬ 
trary to old thought, most of the 
country is horizontal for better, 
lower noise level, simplex action. 
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Photo A. Dale WA4BDX of Shel¬ 
by, North Carolina, and his award¬ 
winning UHF-TV tuner for ATV. 


By the way, there are now 13 
ATV repeater or remote transmit¬ 
ter systems in the country using 
this DX antenna field as well. The 
conversion list is growing as ATV 
groups are learning by others’ ex¬ 
amples that you CAN have your 
cake (DX) and eat it (omnidirec¬ 
tional repeaters) too! 

Several Midwestern and East 
Coast ATV repeater groups are 
giving second thought to return¬ 
ing to the H-plane antenna radia¬ 
tion patterns so as not to miss out 
on these terrific DX band en¬ 


hancements—20-dB loss on be¬ 
ing cross-polarized is hard to over¬ 
come, although not impossible. 
Tracy Monson N9AEP in Moline, 
Indiana, and Don Miller W9NTP in 
Waldron both saw or got into one 
of the Pittsburgh vertical repeater 
systems that Thanksgiving week¬ 
end, although it was reported that 
no one was around to take advan¬ 
tage of it. 

Put up the highest stacked mul¬ 
ti-element, hardline-fed, mast- 
mounted-preamplified antenna 
system that your pockelbook can 
afford and you’ll be surprised at 
just how far UHF fast-scan TV will 
travel. Unless you have a moun¬ 
tain in front of you, you can go 
hundreds of miles. Fast-scan TV 
is usually thought of as a line-of- 
sight communications mode. 
They wrote the test on that theory 


too many years ago, before radio 
amateurs got permission to oper¬ 
ate the band.. . 

Finding Local Activity 

The mail I am getting from read¬ 
ers is unexpectedly heavy! My 
secretary Patti and I are trying to 
answer all of it as it comes in and 
fill your requests at once. My 
apologies if I don’t get back to you 
quickly on personal questions. 

Most mail has been of the “in¬ 


quiring about activity in my area” 
type. Might I suggest an invalu¬ 
ablebeginning locator that will be¬ 
come a useful addition to your 
technical library? The USATVS 
North American ATV Directory 
($6.95 ppd. from the address at 
the beginning of this column) lists 
more than 110 ARRL and 
USATVS registered ATV repeater 
and remote transmitter systems in 
the U.S. and Canada, including 
the input/output frequencies they 
operate on, who sponsors them, 
and other such information. 

It contains an up-to-date ATV 
club or organized group directory, 
showing more than 70 American 
fast-scan TV clubs, when they 
meet, what frequency they hang 
out on, and how best to contact 
them. Also, there is a large, full- 
page map of the U.S. that depicts 


2-meter VHF frequencies and 
UHF antenna polarizations used 
by the ATV gang across the coun¬ 
try. More than 1,000 registered 
USATVS members are listed, 
along with dozens of neat “in¬ 
shack” operator photos. It also 
includes my first three ATV col¬ 
umns on the basics of getting 
started on ATV. 

Dayton ATV Workshops 

I’d like to remind you of the ATV 
workshop sessions that will be 
held this year at The Ramada 
North, 4079 Little York Road, in 
Dayton, 1/2 mile south of I-70 and 
I-75. (Last month, the wrong motel 
was mentioned as the ATV meet¬ 
ing place.) Come on over to our 
suite Friday night and/or Saturday 
afternoon/evening and talk ATV 
and bring your VHS videotapes of 
local ATV activity and photos of 
DX contacts! 

Formal programs will be con¬ 
ducted at 7 p.m. each night, with 
John Beanland G3BVU/W1 from 
Spectrum International being the 
featured speaker on Saturday 
night. I’m hoping that we’ll be on 
the air through the Dayton W8BI 
(vertical) ATV repeater system (or 
on simplex) at 439.25 MHz; 
147.450 simplex is the place to 
monitor on 2-meter FM. 

Yes, there will be ATV mobiles 
floating around. I might be riding 
over with Henry KB9FO in his 
Bronco with 100 Watts and hori¬ 
zontal polarization for the trip. 
Once we get out of Chicago, we 
should be able to see some FSTV 
signals (there aren’t any to watch 
in the Windy City anymore). 

Look out Findlay or Indy Group; 
we will be passing through on 
Thursday on 144.3401 See you at 
weORG’s Saturday afternoon 
ATV meeting, too.* 


“Put up the highest stacked 
multi-element, hardline-fed, mast- 
mounted-preamplified antenna 
system that your pocketbook can 
afford and you'll be surprised at just 
how far UHF fast-scan TV will travel. “ 







73 INTERNATIONAL 


NOTES FROM FN42 

73 International welcomes 
Chang Han Dong of Shanghai as 
our latest foreign correspondent. 
The People's Republic of China is 
certainly the largest nation now 
represented here, in terms both of 
people (1,034,907,000—1984 es¬ 
timate) and size (3,691,521 
square miles), and Shanghai is 
the largest city. It is not difficult to 
predict that the nation will show 
tremendous growth in the ham 
radio field (perhaps the greatest 
percentage of growth by any na¬ 
tion) in the coming 13 years. We 
hope the courtesy subscription to 
73 Amateur Radio that we send to 
new correspondents will help that 
growth. We think it will do more 
than another new export, anyway: 
the China Central Television net¬ 
work has announced that it will be 
importing Marcus Welby, M.D., 
Family Affair, Columbo. and Star 
Trek for regular prime-time show¬ 
ing. Read this column's China 
news in the May, 2000. edition 
of 73 to find out which shows the 
greatest rate of growth, hams 
or the nation's estimated 400 
million TV viewers! It should be 
interesting! 

May 10 is Mothers Day—Dia de 
las Madras, Fete des Meres, and 
Muttertag—except in the Central 
African Republic, where it is on 
May 28; it is Constitution Day in 
Japan (3rd) and Norway (17th), 
National Day in Cameroon (20th) 
and Tanzania (26th). May 13th is 
Joan of Arc day in France, the 
16th is Discovery Day for the Cay¬ 
man Islands, and it is Victoria Day 
in Canada on May 18. On the 


14th, it is Independence Day in 
Israel, in Paraguay on the 15lh, 
and for the Hashemite Kingdom of 
Jordan it is on the 25th, so send 
greetings to King Hussein I 
(AIhussein Ibn Talal JY1), Queen 
Noor AIhussein JYINH, and es¬ 
pecially to Her Royal Highness 
Princess Raya JY2RBH. who will 
be celebrating her first birthday. 

ROUNDUP 

Brazil. Don’t forget World 
Telecommunications Day, and 
the XVIII ITU Contest, sponsored 
by LABRA (Liga de Amadores 
Brasileiros de Radio Emissao), 
0000 UTC, Saturday, May 16 to 
2400 UTC, Sunday, May 17. The 
object is for amateurs around the 
world to contact other amateurs in 
as many different ITU zones as 
possible, in order to enable their 
country to win the ITU Plaque, 
which remains with the country. 
Only on the 160-, 80-, 40-, 20-, 15-, 
and 10-meter bands. Details from 
your local club. 

Czechoslovakia via Canada. 
Marvin Hlavac OK3CAW of Ed¬ 
monton writes of the OK3KII radio 
club he “grew up in" in Bratislava 
(see photo). With their location on 
a hill, with monoband yagisfor 14, 
21, and 28 MHz and wire anten¬ 
nas for the low bands, they made 
about 50,000 QSOs during 1984 
and 1985, more than half of them 
with the USA. Laco OK3CE1 is the 
chief operator; others include 
Roman OK3CDV, Miro OK3CTM. 
Priemisel OK3CVM, Juraj 
OK3CNJ. Ivan OK3UQ, Victor 
OK3CLI, and Richard OL8CTA 
(junior op callsign). 



L to R. Roman OK3CDV, Miro OK3CTM. Laco OK3CEI, and Ivan Lobik. 
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WHAT HATH GOO WROUGHT? 

On the 24lh of this month, hams should celebrate a 143rd 
anniversary. On May 24,1844, Sam Morse ended years of living 
hand-to-mouth on his income as an artist, reaching a payoff to his 
experiments with the new-fangled notion that electricity traveled 
along wires. He sent the world’s first telegraph message along 40 
miles of wire between Baltimore and Washington, His words: 
"What hath God wrought?** 

The effects on the world were not exactly instantaneous. Ten 
years later, Senator Gwin (California) was still trying, unsuccess¬ 
fully. to convince the U.S. Congress of the marvelous communi¬ 
cations potential of the Pony Express. Private enterprise came 
through, however, and in 1860, the country marveled at the 
speed with which Uncoln*s inaugural address reached all the 
way from Mississippi to California. Relays of horses got it there in 
only seven days and seven hours. 

The Pony Express headed k>r the history books a year later. 
Telegraphy finally triumphed with the 1861 opening of a 3,595- 
mile cable between New York and San Francisco. 


Greece via New York. The Hel¬ 
lenic Amateur Radio Association 
(HARA) was founded in New York 
about a year ago, for the purpose 
of promoting amateur radio 
among the Greeks living in the 
United States—and to improve 
communication among them. For 
more information, write HARA, 
PO Box 657, Fresh Meadows NY 
11365. 

Italy. George A. Lucchi 
W6NVN, a ham for 51 years, had a 
QSO with well-known Tony Cec- 
coli T77C in Northern Italy, and 
two weeks later hand-delivered 
his QSL card. (See photos.) 



The Varese-'Vrovince of the Sev¬ 
en Lakes” Award. 


George was on a trip to visit rela¬ 
tives in San Marino. Now that's 
the way to improve communica¬ 
tions between countries! 

The Varese Chapter of the As- 
sociazione Radioamatori ttaliano 
(ARI) has created the "Varese- 
The Province of the Seven Lakes" 
worldwide ham and SWL award 
for the 1.8 to 144 MHz bands, CW, 



T77C (left) and W6NVN. 



T77C and his inverted V. 







SSB, RTTY, for contacts made on 
and after January 1, 1985. No re¬ 
peater contacts; dupes are valid 
providing mode and date are 
changed. Valid contacts are those 
made with members of the Varese 
ARI Chapter "that in addition to 
the report will furnish a progres¬ 
sive number." For HF: European 
stations will need 15 contacts plus 
5 contacts (or stations heard) of 
stations sited on lakes shore; sta¬ 
tions outside of Europe: 5 con¬ 
tacts plus 3 contacts (or stations 
heard) of lakes shore sited sta¬ 
tions. For VHF: 30 contacts plus 5 
contacts of stations sited on lakes 
shore. Requests, with 10 IRCs or 
the equivalent in Lire, to: ARI 
Varese. POB 26, 21100 Varese, 
Italy. 



AUSTRALIA 


Jim Joyce VK3YJ 
44 Wren Street 
Altona 3018 
Australia 

VK8—THE TERRITORIANS 

The Northern Territory covers 
an area of 519,788 square miles, 
with its two main cities, Alice 
Springs and Darwin, being 1,000 
miles apart. Much of this "out¬ 
back" area has still to feel the 
touch of civilization. 

Alice Springs. Immortalized by 
Nevil Shute's novel. A Town Like 
Alice, as well as by the film of the 
same name, is not the frontier 
town that it was 40 years ago. To¬ 
day "The Alice," as it is known to 
most Australians, is the stopping- 
over point for countless thou¬ 
sands of tourists (particularly 
Americans and Japanese) want¬ 
ing to see our "Red Centre," with 
the main attraction being Ayres 
Rock. 

This area is steeped in history 
regarding old-time radio and 
telegraph, with the old overland 
telegraph station a place to visit. 
Here you can see depicted in pho¬ 
tos the hardships that those hardy 
men and women went through to 
build a telegraph line from Ade¬ 
laide, at the bottom of Australia, to 
Darwin, at the top. It had to go 
through 2,000 miles of the harsh¬ 
est dry, desolate conditions that 
can be faced anywhere. 

The grave of the founder of the 
Flying Doctor Service, The 
Reverend John Flynn, is located 
at The Alice. The Rev. John, being 
an amateur, was made a member 


of the WIA in 1925. He was re¬ 
sponsible for enlisting the aid of 
Alf Traeger VK5AXyVK8XT in de¬ 
veloping the famous pedal radio, 
with the first successful on-air ex¬ 
periment being conducted be¬ 
tween a nursing home in The Alice 
to Hermannsburg Mission, about 
100 miles west of The Alice. 

To prove that the transmission 
worked, the story goes that The 
Rev. John and Alf drove into the 
Queensland city of Cloncurry in 
early November of 1928 on Mel¬ 
bourne Cup Day to publicize a bet¬ 
ter model of their innovation. The 
ideal place to set up was in front of 
the local hotel, and, as a local 
horse was running in the Mel¬ 
bourne Cup, a crowd soon gath¬ 
ered to see If the results of the 
race could be obtained quickly. A 
transmission of over 2,500 miles 
was heard, the local horse won, 
and when the crowd that had gath¬ 
ered adjourned to celebrate, the 
two men were left with the set 
knowing that they had succeeded 
in their venture. 

Amateur Radio Today. The Al¬ 
ice Springs Amateur Radio Club 
has approximately 25 active mem- 
bers and claims to have the 
highest membership-per-head of 
total population of any place in 
Australia. Of the 25, eight have 
satellite capabilities. When AO-10 
was in prime operating position, 
as many as six could be on at the 
same time. 

Alice Springs amateurs supply 
communications for the annual 
Camel Cup Race, a nostalgic re¬ 
minder of the time when we had 
Afghan camel drivers with up to 
900 camels in the camel train 
which carried most of the goods 
into and out of the vast center of 
Australia. This was before the 
advent of the Ghan Train (named 
after them) from Adelaide to The 
Alice, which put them out of busi¬ 
ness. 

Another attraction at The Alice 
is the annual Henley-on-Todd 
boat race. This race is held "in" 
the Todd River, which is dry for 
years on end. The boats consist of 
light bottomless canvas-wrapped 
frames; the propulsion is six or 
eight people who have pulled the 
boats uparound their waists. Rep¬ 
resenting various charities or oth¬ 
er organizations, the teams run 
like mad down the dry river bed to 
the cheers of locals and tourists 
who line the bank of the river, 
many with an 807 in one hand and 
a barbecued chop or sausage in 
the other. 

Most radio traffic is via the local 
2-meter repeater. (For those 


thinking of taking a radio on their 
trip to VK8, this has just had a 
frequency shift to 146.350 in and 
146.950 out.) A high percentage 
of The Alice amateurs concen¬ 
trate on the higher bands, with 6 
meters being very active during 
the last year or so, so it is not 
surprising that HF contacts are 
few and far between. 

Under the editorship of Jeff 
Tong VK8TJ, the first club news 
sheet, Tile Centre Conductor, 
has just been published by the 
ASARC. In this issue, he states 
that plans are under way for the 
construction of a fully steerable 
9-meter parabolic dish for use 
with upcoming satellites and 
moonbounce work. 

Packet Radio. Packet radio 
was inaugurated in Alice Springs 
on May 14. 1986, when VK8RP 
and VK8TJ established a link us¬ 
ing a TAPR TNC-2 and a PK-64. 
Quickly to follow on-line were 
VK8s TM, BB, and ZND. also us¬ 
ing PK-64 TNCs. The protocol 
chosen by The Alice amateurs for 
the local standard is AX.25 level 2 
version 2, in order to conform to 
the Region 3 designated stan¬ 
dard, as well as to have compati¬ 
bility with the upcoming amateur 
satellite capabilities of JAS-1 and 
AMSAT111-C. 

As all of the amateurs now on 
packet in Alice Springs are also 
active on OSCAR, the network will 
be able to extend beyond its phys¬ 
ical isolation. If you are interested 
in trying out an OSCAR packet 
link with The Alice or if you have 
any information to contribute, the 
group will be very pleased to hear 
from you. Write Rick VK8RP. 44 
Memorial Avenue, Alice Springs, 
NT.. 5750. Australia. 



PEOPLE’S REPUBLIC 
OF CHINA 

Chang Han Dong (BY4AOM) 
Institute of Estuarine & Coastal 
Research 

East China Normal University 

Shanghai 200062 

China 

Becoming A Ham. In 1982, the 
first amateur station, BY1PK, was 
set up in Peking, P.R.C. (People’s 
Republic of China). It was a very 
important year for Chinese ama¬ 
teurs and me. At that time, I was a 
student in Shanghai JiaoTong 
University (SJTU). 

Prior to 1982, as was true of 



Chang Han Dong. 


other Chinese young people, I 
knew nothing about amateur radio 
communication. Before 1949 
there were some amateur stations 
in China, but amateur radio was 
called off from then on. 

When BY1PK was set up, there 
were several magazine articles as 
a result, about amateur radio com- 
munication, one after another. 
They exerted a great influence on 
me. I got to know elementary 
knowledge about an amateur sta¬ 
tion from these articles, and was 
interested in becoming a ham. 
Before long, an amateur station 
was set up in Shanghai (my city). I 
was very happy then. In 1985, 
Shanghai's second amateur sta¬ 
tion was set up, too. It’s callsign is 
BY4AOM. 

There are no private amateur 
stations in China, so I have joined 
a collective station; now I am a 
member of BY4AOM. This is an 
outstanding amateur station: 
"AOM" means "Able Old Men." 
There are about 20 members, and 
the average age is about 65. They 
often work from morning till deep 
night, even to the morning as 



East China Normal University. 
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Peking 

BYIPK, 

BY1QH 

Shanghai 

BY4AA, 

BY4AOM 

FuZou 

BY5QA, 

BY5GA 

Xinjiang 

BY0AA 

ChenDu 

BY8AA 

NanKing 

BY4NA 

HangZou 

BY5HZ 

SuZou 

BY4SZ 


Table 1. Amateur stations in 
China, 


young men do. They are really 
AOM! 

It is common knowledge that 
China is a developing country, 
and its electronic industry is also 
developing. Therefore, we are not 
able to buy station equipment for 
amateur radio and must make it 
up by ourselves. We made a re¬ 
ceiver, antenna, and so on. Be¬ 
sides, we have two transceivers, 
one a secondhand rig; they were a 
present to us from our friends liv¬ 
ing abroad. On Sundays I often go 
to the station to operate with my 
friends. We go there by bus or by 
bike, and it takes a lot of time, 
about one and one half hours. 

In order to help more and more 
people to understand amateur ra¬ 
dio, we conducted a training 
course for secondary school stu¬ 
dents. The content included ele¬ 
mentary knowledge of amateur 
radio, English, making a radio re¬ 
ceiver, and operating a station: 
CW, SSB, etc. In addition, we are 
going to set up an amateur station 
network in Shanghai and another 
station, BY4AY, specially for 
young men. [AY musf mean “Able 
Youth”!—Ed.] We are going to de¬ 
sign a kind of receiver that is not 
expensive, but is easy to be made 
and to be used by the beginner. 

Since 1982, 17 amateur sta¬ 
tions have been set up in China 
(P.R.C,). They are distributed 
mainly in Peking, Shanghai, and 
FuZou regions. (See Table 1.) 
They are permitted to operate on 
all amateur bands. Usually they 
are worked in CW and SSB. The 
Shanghai station also works 
SSTV. ATV, and OSCAR satellite. 

Now there are some hundreds 
of amateurs joining in the activi¬ 
ty—secondary school students 
and elementary school students; 
others are teachers, workers, 
army men, students in university, 
and so on. Great advances have 
been made in amateur radio of 
China, and more and more sta¬ 
tions will be set up as amateurs 
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apply their minds and learning to 
the work. 

I hope to make more new 
friends in 1987 and exchange 
experiences with others. 



ISRAEL 


Ron Gang 4Z4MK 
Kibbutz Urim 
85 530, Negev MPO 
Israel 

The Annual Israel Amateur 
Radio Club social evening (last 
December) in Tel Aviv was the 
biggest yet, with 650 attending. 
Doubtlessly more than partly re¬ 
sponsible was a raffle that radio 
clubs the world over could be 
proud of. For two months, mem¬ 
bers of a small dedicated group of 
hams had been making pests of 
themselves going around to ham- 
involved businesses and others, 
and made sure that word leaked 
out about their successes. Nearly 
200 prizes were raffled off: station 
accessories, computing gear, 
textiles, artifacts, electronic 
equipment, a year's towing ser¬ 
vice, and the grand prize, a round- 
trip to London with two weeks 
accommodation! Ticket sales for 
the drawings were overwhelming, 
and the lARC treasury became 
richer by a few thousand 
shekels—which will guarantee 
better lARC membership services 
in 1987. 

There were exhibitor's stands 
in the lobby of the Bessarabia 
House showing the latest gear, 
and a demonstration of three 
packet stations. This was a hit, 
showing how messages were 
moved at the lightning speed of 
1200 baud, and how the station in 
the middle set itself up as a 
digipeater, relaying messages, 
untouched by human hands. 

Packet In Israel. This exciting 
new mode is catching on by leaps 
and bounds, and is so hard to 
keep track of that by the time you 
read this it doubtless will be out of 
date. We are still in the infancy 
stage, but an explosion is just 
around the corner. As of now 
(January) there are 20 stations 
equipped with packet and at least 
twice that number contemplated 
for the immediate future. Al¬ 
though masses of amateurs here 
Still think of packet as just a glori¬ 
fied form of RTTY, it’s only a mat¬ 
ter of time before they see what 
this actually is, get envious of their 


friends, and make the small extra 
investment necessary. 

Look for Israeli stations be¬ 
tween 14.105 and 14.108. 4Z4ZB 
in Jerusalem leaves his TNG on 
14.1075 MHz all day Friday so he 
can be contacted or used as a re¬ 
lay, and the rest of the week it’s 
on VHF, serving as a digipeater 
on 144.675 MHz, the Region One 
lARU Packet Channel. 4X60J 
is active with bulletin board on HF, 
and is working on an input/output 
that will be linked to VHF. The 
lARY has authorized two digi- 
peaters, with other private sta¬ 
tions already serving this purpose 
on 145.675 MHz. Country-wide 
hookup is already a reality, and 
soon, if conditions permit, you 
should be able to contact an 
Israeli packeteer on HF, be linked 
into local VHF, and make instant 
contact with any Israeli packet 
station. The possibilities are mind- 
boggling. and it doubtlessly will be 
amusing in a few years to look 
back and read what's written here 
today. 

Easier Reciprocal License. 
I wrote earlier that you had to 
appear in person to get your recip¬ 
rocal license when visiting here. 
Now you can save precious time 
by writing several months before 
you come to Ahron Kirschner 
4X4AT, lARC, Box 4099, 61 040 
Tel Aviv, Israel, and request the 
Ministry of Communications form 
to fill out. Return this completed 
form along with a photocopy of 
your license, callsign, and list of 
equipment you plan to bring, and 
the lARU will deal with the red 
tape and send you the reciprocal 
license (provided, of course, you 
are a national of a country Israel 
has a reciprocal agreement with, 
namely, Australia, Austria. 
Canada, Chile, Costa Rica, Hol¬ 


land, Luxembourg, Sweden, 
Switzerland, the UK, United 
States, Uruguay and West Ger¬ 
many). 

Private Lines. In order to elimi¬ 
nate unwanted interference and 
occasional intermod, the Haifa re¬ 
peater on 145.625 needs a 192.8- 
Hz subaudible tone tagged to your 
signal to access it. The Jerusalem 
repeater on 145.625 will have fol¬ 
lowed suit by the time you read 
this. This one tone will be univer¬ 
sal for all of our repeaters. A Haifa 
amateur has devised a simple 
tone generator built around a 
DTMF chip and a 455-kHz minia¬ 
ture i-f crystal filter that is added 
easily to all rigs. So don’t forget 
to have a PL generator on your 
2-meter rig before you get here; 
and it also will be fun to bring 
some packet equipment. Then, if 
you have any room left in your 
suitcase, bring along some 
clothes! 

Mailbox on Mt. Carmel. The 
W4FQM/4X RTTY repeater on Mt, 
Carmel, near Haifa, has recently 
received a new addition; a mail¬ 
box given by the donor of the re¬ 
peater, Ed Webb W4FQM. The 
unit is an Info-Tech M-700A with 
64K memory, 48 for the mailbox 
and 16 for bulletins, one of the 
most popular of which is 4X4FU's 
DX Bulletin, which he updates 
several times a week. 

By accessing the machine and 
entering the right request, you can 
see printed out on the screen in¬ 
structions on how to make full use 
of all of the repeater's facilities, 
and also how to link up the Haifa 
FM repeater on R0 with the Upper 
Galilee machine on R3. 

At all times of the night and day 
you can hear the teletype tones 
when your rig’s scanner stops at 
145.300 MHz. Just a year and a 



Three packet stations demonstrating digipeater, mailbox, and file trans¬ 
fer operations at the annual lARC social evening: 4Z9CBD (left) and 
4Z4RJ. 







PANIA OF THE REEF AWARD 

All contacts, any mode, any band, except WARO Net contacts 
or contest contacts are eligible. QSLs not required; send certified 
list to Award Custodian, Vicki Shaw 2LIOC, PO Box 2088, 
Whakatane, N.Z., with sufficient IRCs for mailing you the certifi¬ 
cate. 

DX stations work six resident ZL WARO members from June 1, 
1969, to date; VK and ZL work 12 resident members. Endorse¬ 
ment seals available for each six additional contacts (DX) or 12 
contacts (VK, ZL), with contacts with overseas members of 
WARO eligible for counting towards seals AFTER having logged 
at least three ZL contacts, for each endorsement. 

DX listeners must list 10 contacts heard with WARO members 
since January 1,1979. List full log details with callsigns of both 
stations concerned. Endorsements for each additional five con¬ 
tacts. VK and ZL: 20 contacts for the basic award; additional 10s 
for endorsement seals. 

If interested: ZL YLs may be found each month on International 
YL Day (the 6th of each month), on 14.288 either in QSO or 
calling CQ YL every hour on the hour. Propagation permitting, 
and with the recent slight improvement [written in February), 
signals should be able to be heard on occasion. The YLs also 
operate on 18 and 80 meters on these days. 


half ago when Ed sent the RTTY 
repeater over this way, you 
wouldn’t have imagined that 
digital communications could 
catch on so fast. I. for one, 
couldn’t imagine what you would 
need a RTTY repeater for on 2 
meters, but now, with the ad¬ 
dition of the mailbox and its mani¬ 
fold uses, I see how nearsighted 
I really was! Digital and space 
communications are no longer 
modes of the future; they are here 
and now. 

Next time: 4Z4ZB’s first Israef 
to-space two-way amateur OSO, 
the resultant publicity, and the 
mail response to the lARC. 



NEW ZEALAND 


DJ. (Des) Chapman ZLZVR 
459 Kennedy Road 
Napier 
New Zealand 

NZART CONFERENCE IN MAY 
If you are in New Zealand this 
month, the annual NZART Con¬ 
ference will be held over the week¬ 



end of May 30 to June 1 at Wan¬ 
ganui, on the west coast of North 
Island about 200 miles north of 
Wellington. If interested, contact 
the Conference Secretary, PO 
Box 7058, St. Johns, Wanganui. 

WARO SILVER ANNIVERSARY 

March marked the 25th anniver¬ 
sary of the NZ WARO, the Wom¬ 
en’s Amateur Radio Operators 
Club in New Zealand, which was 
formed at the 35th NZART confer- 
ence in 1961 when Thelma 
Souper ZL2JO (now a Silent Key) 
suggested a ZL-YL club to a small 
group of YL operators. 

The idea was met with enthu¬ 
siasm, national YL nets were be¬ 
gun on July 11, 1961. and with 


the addition of separate nets 
for the North and South Islands 
and CW, they have contin¬ 
ued each month to the present. 
As many ZL-YL operators as 
possible were contacted, and the 
inaugural meeting was held 
March 10,1962, at Brents Hotel in 
Rotorua, with pledge of support 
received from those unable to be 
there in person. ZLIs present 
were Florence Voss AXP, Judith 
Holland AWM. Celia Reed ALK, 
Janette Barker ANA, Vicki Shaw 
OC, Enid Rosen, and, of course, 
ZL2JO. 

WARO was honored to have 
amongst the foundation members 
a few YLs who, like ZL2JO, had 
been on the air since the early 
30s. Notable was Myrtle Earland 
ZL4GR. New Zealand’s first li¬ 
censed YL operator {OZ3AG), 
now a Silent Key, who was a lady 
of renown and active in amateur 
radio for over 50 years, and the 
recipient of the first special WARO 
Award in 1980 ’’to the Grand YLof 
ZL Amateur Radio.” 

The WARO’s objective is “to 
promote and encourage friend¬ 
ship and interest in radio amongst 
Women Radio Amateurs.” This 
aim has been fulfilled, since the 
present day membership is com¬ 
posed of 121 ZL members, 37 
associate members, and 60 DX 
members, for a total of 218. These 
figures mirror a steady gain that is 
still continuing, as well as world¬ 
wide recognition. The first over¬ 
seas member was Mildred 
K9HRH, a Silent Key now since 
1969. 

In 1969, the WARO Award was 


introduced. The attractive certifi¬ 
cate features “Pania of the Reef,” 
with seals added for extra YL con¬ 
tacts after the basic award (see 
“Pania of the Reef Award” side- 
bar). Pania is a young Maori maid¬ 
en in a legend. Lured by the siren 
voices of the Sea People, she 
swam out to meet them, and when 
she endeavored to return to her 
lover, she was transformed into 
the reef which lies beyond the 
breakwater at Napier and bears 
her name. 

Besides the WARO Award, 
WARO organizes an annual 80- 
meter contest for the Thelma 
Souper Memorial Trophy, in April. 
This is open to OMs as well as 
YLs, with the former competing 
for certificates; the trophy goes to 
the WARO member with the 
highest score. 

In 1981. WARO adopted a flow¬ 
er emblem and included it in a 
badge now worn by members (see 
Fig. 1). It is “the Mt. Cook lily”— 
which really is the giant mountain 
buttercup (Ranunculus Lyallii). It 
grows up to three feet tall, with 
leaves that are bowl-shaped to 
hold rain or mountain dew, with 
flowers about 2-1/2" in diameter. 
It also has its own callsign, ZL2YL, 
used on special occasions, such 
as during the March Jubilee 
Award. 

If you are Interested in WARO or 
the awards, write the president, 
Jeanne Gilcrest ZL2BOD, 20 
Vogel Street, Hawera, New 
Zealand, or the secretary. Anne 
McMaster ZL3VR, Greens Road, 
R.D.1, Kaiapol, South Island, 
N.Z.H 


TheXP-7 
MultiBi 
Antenna 



In Ihe final 1; 
analysis qrali^ is 
less expensive 


The unique tlesign of the .XP-70f> US antennfi system gives you MONOBAND BER 
l•ORMANCE in a .Mu!fif?dnd tx-am. The antenna USES NO TRAPS o( kmling cmh that 
rob jwwer and limit Iwndwidth. Siimmer Antennas use the FULL surface area of the 
elements on ALL bands^ 

Our commitment to use only the finest materials insures that your investment will last 
for years. Our system u.ses a Double rectangular Ixrom, CAST aluminum clertrent 
mounting brackets, ail stainless hardware and a high power balun. 

Monnixind performance on a Multilyand Iwarn is yours when you move up to Sommer 
the las! beam you 0 have to buy We believe Sommer is your fwsi antenna V'aiue when 
compared to the construction and ^rerformance of other multi and momdjand antenna 
5yslem.s. 


H.J. Theller Corp. 

P.O. Box 5369 
Spartanburg, SC 29304 
(803) 576*5566 
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MILITARY TECHNICAL MANUALS 

for old and obsolete equipment. 60- 
page catalog, $3. Military Technical 
Manual Service, 2266 Senasac 
Ave., Long Beach CA 90815. 
BNB045 

MARINE RADIO: Marconi Canada 
CH-125 synthesized AM/SSB 
transceiver, 22 channels on 4,8. and 
12 MHz, 125 Watts, 12 V dc. Never 
used, list $1,995, asking $1,495. Stu 
Nonfood, 70 Rte. 202 North, Peter¬ 
borough NH 03458. BNB047 

QSLs to order. Variety of styles, col¬ 
ors. card stock. W4BPD QSLs. PO 
Drawer DX, Cordova SC 29039. 
BNB260 

THE DX ERS MAGAZINE. Up-to- 
date, informative, interesting. Com¬ 
piled and edited by Gus Browning 
W4BPD, DXCC Honor Roll Certifi¬ 
cate 2-4. Send for free sample and 
subscription information today. PO 
Drawer DX, Cordova SC 29039. 
BNB261 

IMRA—International Mission Radio 
Association. Forty countries, 800 
members. Assists missionaries with 
equipment loaned, weekday net. 
14.280 MHz, 2-3 p.m. Eastern. 
Brother Bernard Frey, 1 Pryer Manor 
Road, Larchmont NY 10538. 
BNB326 

RADIO TRANSCRIPTION DISCS 
WANTED. Any size, speed. 
W7FIZ—WG, Box 724, Redmond 
WA 98073-0724. BNB347 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 
Box 250, Benton AR 72015; (501)- 
776-0920. BNB404 

HAM TRADER YELLOW SHEETS, 
in our 24th year. Buy, swap, sell 


’N’ BUY 


ham-radio gear. Published twice a 
month- Ads quickly circulate—no 
long wait for results. SASE for sam¬ 
ple copy. $12 for one year (24 is¬ 
sues). PO Box 2057, Glen Ellyn IL 
60138-2057. BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard 
designs or fully customized cards. 
Better cards mean more returns to 
you. Free brochure, samples. 
Stamps appreciated. Chester QSLs, 
Dept. A, 310 Commercial, Emporia 
KS 66801. BNB434 

YAESU OWNERS—Hundreds of 
modifications and improvements for 
your rig. Select the best from 14 
years of genuine top-rated Fox-Tan¬ 
go Newsletters by using our new 32- 
page Cumulative Index. Only $5 
postpaid (cash or check) with $4 re¬ 
bate certificate creditable toward 
newsletter purchases. Includes fa¬ 
mous Fox-Tango Filter and Acces¬ 
sories Lists. Milt Lowens N4ML (Edi¬ 
tor). Box 15944, W. Palm Beach FL 
33416; (305)-683-9587. BNB448 

TOWER CLIMBING SAFETY 
BELTS and accessories. Free 
specs. Avatar Magnets W9JVF, 
1147 N. Emerson #7, Indianapolis IN 
46219-2929. BNB458 

FIND OUT what else you can hear 
on your general-coverage transceiv¬ 
er or receiver. Join a shortwave radio 
listening club. Complete information 
on major North American clubs and 
sample newsletter $1, Association of 
North American Radio Clubs, PO 
Box 462, Northfield MN 55057. 
BNB464 

“HAMLOG” COMPUTER pro¬ 
grams. 17 modules auto-logs, sorts 
7-band WAS/DXCC. Full-feature ed¬ 
iting. Apple $14.95, IBM or CP/M 


$24.95. Much more. KA1AWH, PO 
Box 2015. Peabody MA 01960. 
BNB467 

WANTED: Old Western Electric, 
RCA. Telefunken. McIntosh, 
Marantz, Dynaco, Tannoy, Altec— 
tubes, amplifiers, speakers. Maury 
Corb, 11122 Atwell, Houston TX 
77096; (713)-728-4343. BNB479 

LEARN CODE on your IBM PC (or 
compatible), Commodore C-64/128, 
or Macintosh. CODE-PRO takes you 
from no knowledge to proficient 
copy. Specify computer. $10 plus $2 
s&h. T rio Technology, Dept. 861, PO 
Box 402. Palm Bay FL 32906. 
BNB490 

TEN-TEC, now shipping new boxed 
USA-made, latest 1987 factory mod¬ 
els, Corsair II, Century 22, Argosy II 
transceivers, Titan linear amplifier, 
229A 2-kW antenna tuner, acces¬ 
sories and antennas. For the best 
Ten-Tec deal, write or phone Hwy. 
441, Otto NC 28763: (704)-524- 
7519.BNB494 

POST CARD QSL KIT—Converts 
post cards, photos to QSLs! Stamp 
brings circular. K-K Labels, PO Box 
412, Troy NY 12181-0412. BNB498 

CITIZEN BAND OPERATORS! Join 
the newest club around. Club bene¬ 
fits include power and modulation 
mods, a CB trader sheet, official 
number, CBs and accessories at dis¬ 
counted prices. Send $2 for informa¬ 
tion and postage to CB Operators of 
America, Attn: W. Thomas, 11 Collin 
Avenue, Uniontown PA 15401. 
BNB503 

APPLE ll+/c/e MORSE CODE 
PROGRAM. Menus, 31 modes, les¬ 
son plans, graphics, word proces¬ 
sor, 1-100 wpm, etc. Write LARES- 
CO, PO Box 2018,1200 Ring Road, 
Calumet City IL 60409; (312)-891- 
3279. BNB507 

HOME-BREW PROJECTS LIST. 
SASE WB2EUF. PO Box 708, East 
Hampton NY 11937. BNB509 

SUPERFAST MORSE CODE SU- 
PEREASY. Subliminal cassette. 
$10. Learn Morse code in 1 hour. 
Amazing new easy technique. $10. 
Both $17. Money-back guarantee. 
Bahr, Dept. 73, 2549 Temple, Palm 
Bay FL 32905. BNB517 

DX AWARDS. Need info on any DX 
awards, especially lesser known 
ones. Check incoming cards for 
stickers or award notices. Directory 
planned for mld-1987. Ted Meli- 
nosky K2BV, 525 Foster Street, 
South Windsor CT 06074-2936. 
BNB526 

TRS-80 4P/KANTRONICS UTU 
RTTY. Split-screen, 10 user keys, 
file transfer. Runs in Mod 4 (80 char.) 
mode. $30 to COMMPRO RTTY, c/o 
KB6IC, 3711 Gayle Avenue, Omaha 
NE 68123. BNB527 


I -1 

Barter 'N' Buy advertising must pertain to ham radio products or services. 

I r Ilndividual (noncommercial).25c per word | 

CICommerclal. 60c per word 

j Prepayment required. Count only the words in the text. Your address is j 
free. 73 cannot verify advertising claims and cannot be held responsible 
I for claims made by the advertiser. Liability will be limited to making any | 
necessary corrections in the next available issue. Please print clearty or 
I type (double-spaced). | 
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No discounts or commissions are available. Copy must be received in 
Peterborough by the fifth of the second month preceding the cover date. 
Make checks payable to 73 Magazine and send to: Hope Currier, 73 
Magazine, WGE Center, Peterborough NH 03458. 


COMMODORE CUSTOM/PROPRU 
ETARY CHIPS for the Commodore 
64/128 etc., etc. Low prices: 6526/ 
6510—$9,95, 6581—$12.85, 
6567—$14.75, 82S100/PLA — 
$12.85, 8701—$7.25, and many, 
many others. Ask about user group/ 
quantity pricing.. .Just released 
from Australia, "The Commodore 
Diagnostician," a laminated chart 
for diagnosing faulty ICs. $6.95 
p.p..,. HD Power Supply for the C- 
64 $29.95.. .Want us to fix your 
computer? We will send Federal Ex¬ 
press the same day you call, pay for 
return postage, fix your computer 
within 72 hours for a low flat rate of 
$59.95. . . Call toll free (800)-642- 
7634 (outside NY) or (914).356- 
3131: Kasara Microsystems, Inc., 33 
Murray Hill Drive, Spring Valley NY 
10977. BNB529 

DE FOREST AUDION UV nickel 
base, $1.500 plus shipping, certified 
funds. John Brolley, 1225 Los 
Pueblos, Los Alamos NM 87544. 
BNB530 

REAL-TIME HF WEFAX MAPS on a 
dot-matrix printer. Available for 
Commodore, IBM, Apple, Atari, and 
CoCo. See March 86 QSTMagazine 
for circuit details. Kit $28.15. Assem¬ 
bled $39.95. Software—Apple, 
Atari, and Commodore $10. IBM— 
$15 plus $2.50 shipping. For info, 
send large SASE. A & A Engineer¬ 
ing, 2521 W. La Palma ffK, Anaheim 
CA 92801; (714)-952-2114. BNB531 

QSLs, QSLs, RUSPRINT QSLs. 
Quantities of 100,200,3(X). or more. 
Full color Old Glory and Liberty. Also 
Parchment, Golden Eagle, and oth¬ 
ers. SASE appreciated. Rte. 1, Box 
363-73, Spring Hill KS 66083. 
BNB532 

YOUR TICKET OR UPGRADE via 
computer. Complete Novice 
course—theory, code, QSOs, more. 
Complete code course—Novice, 
General, Extra. For IBM, Radio 
Shack, Commodore. Also great for 
examiners. SASE for details: 
JERLS, Incorporated, PO Box 
1193S, Bedford VA 24523. BNB541 

QSL CARDS. Choose from 6 beauti¬ 
ful new designs or custom printed 
from your art. Write for free samples. 
Sandollar Press, PO Box 30726, 
Santa Barbara CA 93130. BNB547 

SAVE $1.50 SHIPPING on 87-88 
ARRL Repeater Directory. Send $5 
total. All ARRL titles available for 
book price plus $1 shipping. Mar¬ 
shall Hill Enterprises, Inc., Marshall 
Hill, Bradford NH 03221. BNB548 

FOR SALE: Brand new Ten-Tec 
2510 satellite station, $400. Jim 
N1EJF, PO Box 1101, Hillsboro NH 
03244; (603)-478-3262. BNB551 

THE COMMUNICATION POST: 

Buy, sell, trade-ham, shortwave, 
and other electronic gear. Technical 
articles, projects. Send large SASE 
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for sample copy. 24 issues, $9.95 
per year. Box 1771 Grand Forks ND 
58206-1771. BN B554 

VHS VIDEO CASSETTES. $29.95 
total price for a box of 10 delivered 
anywhere in continental U.S. Call for 
24-hour order info. KB6MT (714)- 


NEW, UNIQUE LOGGING AND 
CONTEST PROGRAMS for the 
Commodore C-128. Fast, general¬ 
ized sort and print. SASE for de¬ 
scription; $24.95 for the package. 
Dave Kirk KY3J, 1914 Yardley Road, 
Yardley PA 19067. BNB559 


HEATH 10-MHZ SCOPE, all xistor, 
fact, assembled, 10-4530, $150; Mo¬ 
torola TU-576 rf generator for two- 
way FM, $100; Heath IG-57 TV 
sweep/marker gen. w/all cables, 
manual, etc. All transistor, xtal mark¬ 
ers, $100; Motorola Motrac 
U41LHT-3400A w/extender, all ca- 


LARGE VARIAC UNITS: 5KVA, 40 
Amp, $135. Also 15A, 2KVA, $45. 
HP-606A 50 kHz-65 MHz, superb 
alignment generator, w/manual 
$200. HP-628A 15-21-GHz mi¬ 
crowave gen. $475. HP-430C power 
meter, $15. Joe Cohen, 200 Wood- 
side, Winthrop MA02152; (617)-846- 


990-9622. BNB555 

“COMMODORE C-128^’ specific 
ham programs. SATRAK128 tracks 
up to 8 satellites simultaneously in 
real-time. C128RTTY RTTY pro¬ 
gram for user port RTTY (example, 
MFJ-1228) devices. Send SASE for 
additional information on above to: 
Reid Bristor WA4UPD. 14303 177th 
Avenue SE, Renton WA 98056. 
Phone (206)-235-0676. BNB556 

FACTORY FRESH NiCds. Rebuild 
your old packs. AA/$1.45 each. 
AAA/$1.45 each. 2N 270AA w/tabs 
(replaces 2N 250AA in ICOM 2AT/ 
4AT BP3 packs) $1.85 each. Pack of 
7 2N 270AA wired for your BP3 case 
$14.95 each. 2N 450A w/tabs (used 
in ICOM BP2/BP5, Tempo S4, Yae- 
su FT-207R/208R) $2.40 each. Sub 
C w/tabs $2.60 each. Add $2 S&H/ 
order. Cunard Associates, R.D. 6, 
Box 104, Bedford PA 15522. 


Nj^NJ—NJ—NJ—NJ—NJ—NJ— 
NJ—FINALLY!! A ham—SWL— 
CB—scanner store in N.J. Discount 
grand opening prices. Top perform¬ 
ing radio systems for every budget. 
New 10-meter and VHF/UHF rigs. 
ARRL, Amphenol, Astatic, Astron, 
Azden, B&W, Bilal, Belden 9913, 
Butternut, Clear Channel, KLM, 
Larsen, MFJ, Mirage, Mil Spec Ca¬ 
bles, much more. Open M—F 10 
a.m.-9 p.m., Sat. 10 a.m.-7 p.m. 
Buy and sell used gear and have 
qualified repair facility. Abaris Sys¬ 
tems, 276 Oriental PI., Lyndhurst NJ 
07071: (201)-939-0015. BNB560 

ATARI 8-BIT P/D DISKS for trade, 
ham, games, utility. SASE—Jerry 
Callam, 10 Avalon Road, Mount Ver¬ 
non OH 43050. BNB561 

PERFORATED ENCLOSURES 17 x 

8.5 X 7.5 deep with gray paint and 17 


bles, mike, head, etc. on 49 MHz, 
$50; Regency synthesized scanner, 
K-500, 40-ch. memory, like new, 
$125; aircraft scanner, $20; Ramsey 
D-1200 VOM, new in box, $15. All 
working in exc. cond. Add UPS. 
SASE for info. T. E. McLaughlin, PO 
Box 411, Mango FL 34262; (813)- 
681-9709 eve. only. BNB563 

73 MAGAZINE COMPLETE SET. 

most in binders. Make offer for com¬ 
plete set or complete year. No indi¬ 
vidual months. K8WLP Estate. Stu 
Stephens K8SJ, 1407 Hollyrood, 
Sandusky OH 44870. BNB564 

THE DX BULLETIN gives you com¬ 
prehensive, up-to-date DX informa¬ 
tion and much more. SASE or call for 
samples. Box 4233W, Santa Rosa 
CA 95402; (707)-523-1001. BNB565 

NEW RECHARGEABLE NiCds 

"AAA” size $1.75, "AA” size 500 
mAh ten for $10, "C” or "D” size $3, 


6312.BNB567 

RECEIVER SPECIALISTS: Have 
unusual Wandel-Goltermann wide- 
range receiver w/test generator 
built-in. This is the BMW of Eu¬ 
ropean electronics, amazing quality, 
due to high prices, cost $5,000, al¬ 
most unknown in USA. This special 
unit 10 kHz-36 MHz for sale $200. 
SASE for pictures and data. Joe Co¬ 
hen, 200 Woodside, Winthrop MA 
02152. BNB568 

CAN YOU GET ON THE CLASS¬ 
ROOM NET? Come to 7.238 at 1200 
UTC daily or 21.395 later in the day. 
If you can’t work WB2JKJ and 
the Crew at Junior High School 22 
on Manhattan’s Lower East Side, 
you may be shut out of our QSL Of 
The Week Award contest. Send a 
card today via the Cafibook. 
BNB570 


HAM RADIO REPAIR, all makes, ail 
models. Robert Hall Electronics. PO 
Box 8363, San Francisco CA 94128; 
(408)-729-8200. BNB558 


X 8.5 X 11 deep with iridite finish. 
Unpainted blank front panel. Ap¬ 
proximately 50 each, $10 and $15, 
respectively. Quantity discount 
available. KOIFO (816)-252-9436. 
BNB562 


SAFT Charger model 
CC-1 $11.60, Raymond 
Richard, 26557 Hass, 
Dept. 73, Dearborn 
Heights Ml 48127. 
BNB566 


VISA-MC 

ASSOCIATED RADIO AMEX-DISC. 

8012 CONSER BOX 4327 
OVERLAND PARK, KANSAS 66204 

BUY — SELL — TRADE 

ALL BRANDS NEW AND RECONDITIONED 




V\^E’LL BUY YOUR EXTRA RIG 

OR ENTIRE STATION 


Pay TV and Satellite Descrambllng 

All New 6th Edition! .^1921 


100 pages of theory and working schematics. 13 cable and 
7 satellite systems. Includes bypasses. Best reference 
available $14.95 Experiments with Videocip her. Turn-ons 
$9.95. Cable TV . Function, bidirectional and security sys¬ 
tems $12.95. MDS/M MDS H andbook. For hackers. $9.95. 
Build Satollito S ysterhs Urider $606 . $12.95. Any 3 for 
$26.00. New Winter '87 product catalog $1. 


Shoilkl Electronics Corp., 1327K 

Ml^ra 51,, Nlayara Fills, NT 14303 COD s 716 284 2163 


MASTER MORSE CODE IN 40% LESS TIME! 

method Eliminates the 10-13 WPH Plateau 

ADOPTED BY THE U.S. MILITARY AS THE NEW TRAINING 
STANDARD 

INSTRUCTION NOW OFFTiRED ON AUDIO TAPES or 
OUR NEW COMPUTER PROGRAM FOR THE COMMODORE 
64. Both methods teach the entire ALPHABET, 
NUMBERS, PUNCTUATION and SPECIAL CHARACTERS 
in 39 TRIAL.S at 20 WPK. 

Specify Audio Tapes (five cassettes!. 
Floppy Disk or computer Cassette. 

$19,95 (IL. RES. include $1 sales tax) 

^11 TS6, P.O. BOX 7, ASHLEY, IL 62808 


LASER PRINTED 

QSLs 

Top Quality - Low prices 
Write for Information 


[ iiagsiai ’ M i 


P.O. BOX 876 
MOUNDSVILLE WV 26041 



-201.678-COAX ORDER LINE- 

BELDEN 9913 Low Loss.185/500 ft. or .38/ft. 

BELDEN 8237 RG-8 .. 145/500 ft. or .32/ft. 

BELDEN 8214 RG-8 .149/500 ft. or .33/fl. 

AMPHENOL Connectors 

UG-21D N-type Male Cable End $3.00 

UG-21D Fined for 9913 Cable $3.75 

PL-259 UHF Plug (silver) $1.25 

COAX PLUS SA ME DA Y SHIPPING , oai; 

436 Valley Rd. __ 

West Orange, NJ 07052 vtsT 201 •678-2629 


Call 3X3S1 -S5DD 

DISCDUNT PRICES 

SEND SS FOR CATALOG 
AND WHOLESALE LIST 


7 MfUfON TUBES 

Includes all current, ob- , 
solete. antique, hard-to-find 
receiving, transmitting, indus- 
pr trial. radio/TV types. LOWEST 
PRICES. Major brands in stock. 
Unity Electronics Dept. S ^78 

P.O. Box 213, Elizabeth, N.J. 07206 
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PERFORMANCE 
AND VALUE 

WITHOUT COMPROMISE 


KRP-5000 

REPEATER 



DEALER DIRECTORY 


Fontana CA 

Complete lines—ICOM, Mirage. KLM, 
Larsen. Asiron, B & W. Over 4000electron* 
ic products for the hobbyist. Also CB and 
busines.s radios. Serving you from a 6000 sq, 
ft. store. Fontana Electronics, 8628 Sierra 
Ave., Fontana CA 92335, 822*7710. 


San Jose CA 

Bay Area's newest amateur radio store. New 
& used amateur radio saie.s & service. We 
feature Kenwood. fCOM. Azden. Yaesu, 
Ten-Tcc, Santee & many more. Shaver Ra* 
dio, Inc., 1775A S. Winchester Blvd., 
Campbell CA 95008, 370-6665. 


New Castle DE 

Factory authorized dealer! Yaesu. ICOM, 
Tcn-Tec, KDK, Kenwood. AEA, Kamron- 
ics, Santee. Full line of accessories. No sales 
tax in Delaware. One mile off 1-95. Dela* 
ware Amateur Supply, 71 Meadow Road, 
New Castle DE 19720, 328-7728, 


Miami FL 

Casa Marconi, Inc. Pre-owned communica¬ 
tions equipment. We do repairs. Send SASE 


for prices. Casa Marconi, Inc., 7189 SW 
8th Street, Miami FL 33144,264-8443 


Preston ID 

Ross WB7BYZ has the largest stock of ama¬ 
teur gear in the Intermountain West and the 
bc.st prices. Call me for all your ham needs. 
Ross Distributing, 78 So. State, Preston ID 
83263,852-0830. 


Derry NH 

Serving the ham community with new and 
used equipment. We stock and service mast 
major lines: AEA, Astron. B&W, Cushcrafl. 
Encomm, Hy-CJain, Hustler, ICOM, Ken¬ 
wood, KLM, Larsen, Mirage, Mosley; 
books, rotors, cable and connectors. Busi¬ 
ness hours Mon.-Sat. 10~5, Thursday 10-9. 
Closed Sun./Holidays. Rivendell Electron¬ 
ics, 8 Londonderry Road, Derry NH 
03038,434-5371. 


Lyndhurst NJ 

Finally a ham .store in NJ. Located 1/4 mite 
south of Rt. 3. Hours M-F 10 a.m.-9 p.m,, 
Saturday 9 a.m.-7 p.m. Visa/MC. Abaris 
Sy.stems, 276 Oriental Place, Lyndhurst 
N.107071,939-0015. 


DEALERS 

Your company name and message can contain up to 25 words for as little avS $ 199 
yearly (prepaid), or $50 for three months (prepaid). No mention of mail-order 
business or area code permitted. Directory text and payment mu.st reach us ^ days 
in advance of publication. For example, advertising for the August '87 issue must 
be in our hands by June 1st. Mail to 73 Amateur Radio, WGE Center, Peterbor¬ 
ough, NH 03458. ATTN: Hope Currier. 
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Between April 29th and May 3rd expect an unsettled to active geomagnetic 
field and poor ionospheric propagation. Be alert for extremes of weather and 
geologic upsets such as volcanic eruptions and earthquakes on May 1,14, 
and 30. Please note that expected conditions may vary from predicted dates 
by as much as two days in either direction; most likely earlier rather than 
later. 
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The Digital Novice 

Jim Grubbs leads you through the ba¬ 
sics of a ham’s digital world—from 
Sam Morse through packet.K9EI 28 


Reviews 


Novice 

Enhancement 


Tune In 220 

Convert the GE MASTR-PRO receiver to 220 
MHz—it’s as easy as winding a few coils.W3DTN 

Novice Enhancement Buyer’s Guide 

Everything and anything that the “enhanced” Novice might want or need for 
the new bands and modes.Staff 


32 

34 


220 Toss-up: ICOM's IC-38A and Kenwood’s TM-3530A 220-MHz Mo¬ 
bile Transceivers .KT2B 18 


Table of Contents 


A Guided Tour of 1.2 GHz 

The 23-cm band is Novice Enhance¬ 
ment’s least-understood allocation- 
come on up and see what you’ve been 
missing.KT2B 


Gold Mine 
At 1.2 GHz p 24 

Head-To-Head 

IC-38A 


TM-3530A 

Easy 220 
Receiver 
Conversion 


p. 18 


p. 32 
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Receive a FREE hat and T-shirt for 
entering the 73/ICOM Golden 
Gigahertz Contest. Details on page 27. 
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ENGLISH—THE 
INTERNATIONAL LANGUAGE 

Most ham contacts are in En¬ 
glish, no matter where you are in 
the world. . .except perhaps in 
South or Central America, where 
Spanish is often the rule. Is this a 
good thing for the hobby? 

There are two movements afoot 
in America today—one to make 
our country bilingual—the other 
to make English the national 
language by law. The enormous 
influx of Spanish-speaking peo¬ 
ple from Cuba, Mexico, and oth¬ 
er Latin countries has created 
this problem. Spanish radio, tele¬ 
vision, newspapers, and mag¬ 
azines have made it unneces¬ 
sary for these immigrants, legal 
or illegal, to bother to learn 
English. 

In past immigrations, we often 
found the first generation resist¬ 
ing English, living in ghettos 
(barrios) to avoid having to learn 
the new language—which ad¬ 
mittedly Is difficult for adults. The 
children learned English in school 
and then spoke it at home when 
they were married, getting away 
from their parents’ language. 


Often the grandchildren nev¬ 
er bothered to learn the old lan¬ 
guage at all. 

It’s difficult enough to get along 
when everyone speaks one com¬ 
mon language—which I think is 
one of the greatest strengths of 
America—but when people are 
unable to communicate, It almost 
always leads to suspicion and 
paranoia. 


I’ve heard English-speaking 
ham ops on 20m fire up on fre¬ 
quencies occupied by Spanish¬ 
speaking amateurs—just as if 
they weren’t there. If you can’t un¬ 
derstand them, they don't exist. 
And I’ve heard Spanish-speaking 
amateurs do the same thing—as if 
the English-speaking contacts 
weren’t real. 


What can we do about this 
mess? Should we all learn enough 
Spanish to make contacts in that 
language? It doesn’t take much of 
a command of a language to give 
a name, city, report, and request 
for QSL—which, sadly, is about all 
most of us demand of our ham 
contacts. 

Perhaps, if we recognize and 
admit that English has become 


the world’s foremost language, 
we can put this into perspective. 
Most countries of the world are 
teaching English as a second lan¬ 
guage. Thus one of the better us¬ 
es of amateur radio might be as a 
way to help DX hams improve 
their English—a language they of¬ 
ten need for business. 

Look at the problems Canada 
has had as a result of bilingual¬ 
ism! tt’s been one of the most divi¬ 
sive forces they’ve had to deal 
with. It’s made it possible for rab¬ 
ble-rousers to get serious consid¬ 
eration for dividing the country in 
two—English-speaking and 
French-speaking. Could America 
face a similar separatist problem 
some day? 

There is a tendency to put down 
Americans because so few of us 
are able to speak more than one 
language—and that one not very 
well. I remember all too well the 
suffering I went through in high 
school trying to learn French. That 
was mind-numbingly awful. 

There are some signs of a 
movement to get American edu- 

Continued on page 10 
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a027 Inn Road 
Oilurnhu!?;, Ohio 4.'5232 
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QSL OF THE MONTH 

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 
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“It doesn't take much of a 
command of a language to give a 
name, city, report, and request for 
QSL — which, sadly, is about all most 
of us demand of our ham contacts. ” 


QRM 

Editorial Offices 
WGE Center 

Peterborough NH 03458'1194 
f^one: 603*525^201 

Advertising Offtces 

WGE Center 

Peterborough NH 034^1194 
phone: 800*225*5083 

Circulation Offices 
WGE Center 

Peterborough NH 03458-1194 
phone: 603*525*4201 

Manuscripts 

Contributions in the form of manu¬ 
scripts with drawings and/or photo¬ 
graphs are welcome and will be con¬ 
sidered for possible publication. We 
can assume no responsibility for loss 
or damage to any material. Please en¬ 
close a stamped, self addressed en¬ 
velope with each submission. Pay¬ 
ment for the use of any unsolicited 
material will be made upon accep¬ 
tance. All contributions should be di¬ 
rected to the 73editorial offices ‘‘How 
to Write for 73" guidelines are avail¬ 
able upon request. US citizens must 
include their social security number 
with submitted manuscripts. 

Subscription Information 

Rates: in the United States and Pos¬ 
sessions: One Year (12 issues) 
S24.97: Two Years (24 mues} $45.47 
Elsewhere: Canada and Mexico— 
S39.00/1 year only, US funds Foreign 
surface mail—$45.00/1 year only, US 
funds drawn on US bank. Foreign asr 
mail—please inquire . To subscribe, re¬ 
new or change an address: Write to 
Subscription Department, PO Box 
931, Farmingdale NY 11737 Return 
postage guaranteed For renewals 
and changes of address, include the 
address label from your most recent 
issue of 73. For gift subscriptions, In¬ 
clude your name and address as well 
as those of gift recipients. For ques¬ 
tions concerning your subscription, 
call toll free 1-800-227-5782. To place 
subscription orders, please call us loll 
free at 1-800-722-7790 between 9 am 
and 4:30 pm Eastern time or write to 
73, Subscription Department. PO Box 
931, Farmingdale NY 11737. 73 Ama¬ 
teur Radio (ISSN 0745-080X) is pub¬ 
lished monthly by WGE Publishing, 
WGE Center. Peterborough NH 
03458-1194 Second class postage 
paid at Peterborough NH 03458 and at 
additional mailing offices. Canadian 
second class mail registration numtaer 
9566. Entire contents copyright : 
1986. WGE Publishing All rights re¬ 
served. No pari ol this publication may 
be reprinted <x otherw^ reproduced 
wittwHit written permission from the 
publisher Microfilm Edition—Unrver- 
^y Mkrrorrtm, Ann Arbor Ml 481C^. 
Postmaster: Send address changes 
to 73 Amateur Radio, Subscription 
Servkres, PO Box 931, Farmingdale 
NY 11737. Nationally distributed by In¬ 
ternational Circuiation Distributors. 
Contract: Too bad—merely reading 
this is a binding contract between you 
and the publisher. To get more pages 
for 73, more advertising is necessary. 
To get more adverltsing, more readers 
are needed. You hereby agree to be an 
official 73subscription agent. You wilt 
tell every ham you contact that you 
read about him in 73this month so he'll 
rush out to buy a copy. It’s just a little 
Green lie, so stop sweating It'll work. 
He'll frantically read every word In the 
magazine, discovering Its magnifi¬ 
cence in the process. Look, if reason 
doesn’t work we’ll have to use sub¬ 
terfuge. 
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Novice Numbers 


NOVICE APPLICATIONS have quadrupled 
since Novice Enhancemeni went through. 
Larry Weikert, Chief of the General Radio 
Branch in Gettysburg, is quoted in the W5Y! 
Report as saying. "We will probably process 
in excess of 6.000 Novice applications this 
month. as opposed to a normal of 1.500.“ 
It's obviously too early to make a judgement 
about any long-term effects of Novice En¬ 
hancement. but it's possible that the desirabil¬ 
ity of voice and digital privileges to prospec¬ 
tive hams may be strong enough to offset the 
negative aspect of having to learn code 73 
has long maintained that the major break¬ 
through ham radio is searching for can only be 
found in a no-code license. We wouldn’t mind 
being wrong on this one. 

Ham/West R.LP. 


JOHN (W7IA) AND JAN (N7YL) WEAVER 
have decided to cancel plans for the 1987 
Ham/West hamfest In the two years that 
Ham/West existed, attendance never grew to 
a level that would support the show. Despite 
good reviews from both the industry and the 
public, in the end the only review that mat¬ 
tered came from the ticket sales. 

1 Om Novice Nets 


IT’S GREAT to see that Novices are being 
welcomed with open arms onto their new 
frequencies. KBIXD wrote to say that the Ten 
Meter Rag Chew Net has been formed with 
Novices/Technicians in mind, The TMRCN 
meets every Sunday night at 0000 UTC on 
28.400 MHz USB, N0HBS wrote to tell us 
about the Rochester (Minnesota) 601 
Novice Net that meets every Friday night at 
0100 UTC on 28.306 MHz. The "601” in the 
name refers to the first meeting of the net. 
which was at 6:01 p.m. CST (0001 UTC) on 
March 21 Both nets encourage hams of all 
classes to check in. 

New in L.A. 


BILL SMITH N6MOS has decided to pul his 
money where W2NSD’s mouth is. Impressed 
by Wayne’s renewed enthusiasm for the hob¬ 
by, Bill has opened up a ham radio store called 
A-TECH in Burbank. California. Until now 
there had been only three ham stores m the 
greater Los Angeles area—which has one of 
the largest concentrations of hams in the 
country. If you're in the L.A. area, drop in to 
A-TECH at 1033 Hollywood Way in Burbank, 
and tell ’em Wayne sent you. 



Summer is the season to htt the road with ham 
radio- Thts 15~Watt 80m mobile setup pro¬ 
duced contacts of up to 600 km and illustrates 
the fact that a DXpedition need go no further 
than around the block. From left to right: Liisa 
OH2BYUOH7LP, Anssi OH20V, Aleksi, 
Katri, and fnkeri. (Photo by OH2BOX) 

Contest Update 


WE’VE BEEN TRYING to get our contesting 
program up to date in recent months, and 
progress is being made If you want to know 
where you stand in the 1987 World SSB 
Championships, the top claimed scores for 
the January Classics are on page 42. 73 and 
ICOM have combined forces to sponsor a 1.2 
GHz contest on July 13-14, This new Golden 
Gigahertz Contest awards a free hat and T- 
shirt to each entrant. Complete details and 
rules can be found on page 27. We've also got 
something big cooking for the beginning of 
September The National Championships 
will occur on September 5 (CW) and 6 (SSB). 
and for the first time ever the little gun has a 
chance to become a champion. These events 
have been designed lo single out the best 
contest operators, not the stations with the 
biggest hardware invesimeni The contests 
are open only to single-operator stations in the 
U S. For starters, external amplifiers are pro¬ 
hibited. and a mandatory band-switching rule 
and antenna multiplier put a premium on the 


operator’s skill. The complete rules will be 
published next month—if you can't wait, send 
an SASE to The National Championships, 
2665 Busby Road, Oak Harbor WA 98277. 

Lucky Number 6 


DENNIS MARTIN N9GPD is throwing a 
party—and everyone's invited. Since Dennis 
was born on the sixth day of the sixth month, 
he's holding a six-meter birthday party for 
himself. He’ll be on a hilltop in grid square 
EN20 on 50.150 MHz SSB from 2300 UTC 
June 5 through 2100 UTC June 7. No doubt 
he’ll have a few six-packs up there with him. 
Work a rare grid square and wish Dennis a 
happy birthday. QSL via Dennis Martin 
N0GPD. 1211 N 26th Street. Council Bluffs 
IA51501. 

New Digs 


KENWOOD is consolidating its consumer 
electronics division (Kenwood Electronics) 
and its communications division (Trio- 
Kenwood Communications) in a single new 
building. The move was necessitated by 
Kenwood’s growth in recent years. The new 
office is located at 2201 East Dominguez 
Street. Carson CA 90801 

HeXf Ralph 


A DAY DOESN’T GO BY that someone 
doesn’t call the 73editorial offices looking for 
The New Weather SateUite Handbook by 73 
columnist Dr. Ralph Taggart WB8DOT. For 
those of you still searching, it is available from 
the author at 602 S. Jefferson. Mason Ml 
48854 ($13.50 ppd.; $14.50 outside the U.S.), 

Real No-Code 


ON THE BACK OF PLACEMATS used by 
Pizza Hut is a section for kids on learning the 
Morse code in order to decipher a “hidden" 
message. Unfortunately, this must have been 
thought up by somebody else named Morse— 
many of the letters are wrong. 

YHOTY 

Nominations 


THE WESTLINK REPORT is soliciting nomi¬ 
nations for the 1987 Young Ham of the Year 
Award. Any licensed amateur 18 years old or 
younger is eligible for the award, which was 
created to honor the ham-related achieve¬ 
ments of younger members of the fraternity 
Letters of nomination should detail the reason 
why an individual should be considered for the 
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award, and letters written by minors must be 
countersigned by a parent or legal guardian. 
All letters must include verifiable background 
material to prove any claims made, Send nom¬ 
inations by September 10 to Westlink Young 
Ham of the Year. 28197 Robin Avenue, 
Saugus CA 91350. The award will be present¬ 
ed at the ARRL Southwest Division Conven¬ 
tion in Scottsdale. Arizona, on October 10 

Dayton Winners 


THE 1987 DAYTON AMATEUR RADIO AS¬ 
SOCIATION (DAR A) Ham of the Year is Carol 
Perry WB2MGP. a school teacher from 
Staten Island. New York She created and 
documented unique ham radio teaching 
methods and has been active in attempting to 
get her teaching curriculum accepted as part 
of secondary school training. Perry chairs 
the Educational Task Force of the ARRL's 
Hudson Division, and nationally she partici¬ 
pates with the League's Ad Hoc Committee 
for the Advancement of Amateur Radio. The 
Specific Achievement Award winner is Arthur 
M. Gentry W6MEP of Northridge. California. 
In the 1950s Gentry developed the technology 
and operating practices that evolved into the 
standard for amateur repeaters as we know 
them today. He ana his wife Millie K6JJN have 
maintained their own open two-meter repeat¬ 
er for more than 30 years An m-depth two-parl 


interview with W6MEP was published in 73’s 
April and May Looking West columns. The 
Technical Excellence Award winner is Henry 
Oredson W0RLI of Santa Cruz, California. He 
is being recognized for his work in packet 
software development. W0RLI software ties 
individual packet operators to bulletin board 
systems locally, and bulletin boards to each 
other in a regional and national network. He 
is considered to be the father of packet net¬ 
working worldwide. 

''News" 


SCANNING the Los Angeles Times of April 2. 
1987, W2NSD came across this tidbit about 
the code requirement: “It's like having to 
pass a horseback riding test to get a driv¬ 
er's license." For more horsesense on the 
subject, check the Letters column on page 12 

The End 


THIS MONTH'S QRX has been compiled with 
the help of WB6TPG. KE7C. KB6HYK. KT2B. 
KB1XD. N0HBS, OH2QV. The Westiink Re¬ 
port. the W5YI Report, and The Great Volu 
Send your news and photos to 73 Magazine, 
WGE Center. Peterborough NH 03458. 
Attn: QRX. 
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going to accomplish in a year, but 
if we keep our goal in mind, we’ll 
get there. 

I have no doubt I’ll get a bunch 
of hate mail over this. It goes 
with the territory. But if some¬ 
one has any unemotional data 
to offer, pro or con, my mailbox 
is open. S. I. Hayakawa, the for¬ 
mer senator from California, is 
pushing for a constitutional 
amendment making English our 
national language. His reasoning 
makes good reading, the next 
time you see an article or book on 
the subject. 

CONGRESS GOOFS 

The recent legislation making 
cellular phone calls illegal to lis¬ 
ten in on has provided a bonan¬ 
za for both organized and disor¬ 
ganized crime. It’s difficult not 
to laugh over the situation the 
cellular industry has gotten it¬ 
self into in its blind pursuit of the 
fast buck. 

What’s happened is a mass 
move into cellular by criminals. 
They buy a cellular system, have 
an unscrupulous dealer alter the 
electronic serial number (ESN) on 
the built-in programmable 1C, 
which makes calls both untrace- 
able and free—a great combo. 
They tool around town, making 
calls to Pakistan, Colombia, and 
their Caribbean drug warehouses 
at will. 

Cellular has turned out to 
be great for coordinating ev¬ 
ery kind of criminal activity. It’s 
just what the criminals have 
been needing for years—a de¬ 
pendable, free, untraceable, and 
safe communications system. 
With a combination of pagers 
and cellular phones, crooks are 
making a shambles of the cellu¬ 
lar system—all protected by 
Congress. 

If you wanted to deal in drugs, 
how better to get orders from your 
customers than by giving them 
your cellular phone number? 
There’s no way to tap a telephone 
that can be anywhere in a big city, 
operating through different cells 
as it moves around. And with an 
altered ESN it’s all free! 

If it weren't against the law to 
listen to cellular channels, I’d sug¬ 
gest we hams help the law by lis¬ 
tening for suspicious cellular calls 
and recording them. Say, how’d 
you like to get the goods on some 
serious crooks and find (a) the evi¬ 
dence is inadmissible because it 
was illegally attained and (b) your¬ 
self on trial for making the record¬ 
ings. So join me in a big laugh, 
okay?B 
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from page 4 

cation away from the eighteenth 
century system of memorization 
and tests. The main problem with 
memorization as a learning tech¬ 
nique is that unless what has been 
memorized is used, and used fre¬ 
quently, it’s soon forgotten and all 
the work spent memorizing it is 
wasted. 

If you’re not sure I’m right about 
that, dig out one of your old col¬ 
lege books and see how much you 
remember of the stuff you had to 
memorize a few years ago. I still 
remember the shock I got when I 
returned to college after spending 
almost four years in the Navy dur¬ 
ing World War II. I’d one remain¬ 
ing calculus course to go, but it 
required my remembering the 
previous two years of calculus. I 
found I had zero recollection of it, 
so I had to spend a whole summer 


having plenty of TV programs in 
these languages. But what’s the 
benefit? 

For that matter, if we’re going to 
start getting serious about foreign 
languages, perhaps we'd better 
give some deep thought to Jap¬ 
anese. 

No, the present system is work¬ 
ing pretty well. Instead of our hav¬ 
ing us learning dozens of lan¬ 
guages, we’re gradually getting 
the world to turn to English. Our 
ham bands are one place where 
we can be a big help to DX hams. 
For foreign businessmen, the bet¬ 
ter their command of English, the 
more opportunities they have- 
even in their own countries. The 
airline pilots of the world speak 
English so they can communicate 
over the radio no matter where 
they are. 

My suggestion is this—let’s en¬ 
courage foreign amateurs to 


“The recent legislation making 
cellular phone calls illegal to listen in 
on has provided a bonanza for both 
organized and disorganized crime ." 
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memorizing the same stupid stuff 
all over again. 

Ask anyone from a foreign 
country how long it takes to start 
forgetting his vocabulary, even 
when he was brought up from 
birth with it. You either use some¬ 
thing or you lose it. 

In most parts of America we 
have so little opportunity to use 
foreign languages that even if we 
go to the trouble to learn them in 
high school we lose them quickly. 
If we’re going to be serious about 
foreign languages, then we’ve got 
to change our whole system. To 
make us multilingual, we’ll have to 
teach languages before the kids 
are seven years old and then 
make sure they have plenty of op¬ 
portunity to keep their languages 
well used. 

The problem with this is that 
there are so few benefits—cer¬ 
tainly not enough to make up for 
the amount of work involved. 
Sure, we could teach all our kids 
French, Spanish, and perhaps 
German, right from the start. And 
we could help them keep up by 


speak English—let’s help them 
with it. In cases where some of 
us have taken the trouble to learn 
a foreign language, we can use 
amateur radio to help us keep 
up with and improve our use of 
that language, but let’s encour¬ 
age American amateurs of for¬ 
eign extraction to use English, 
even when talking with their old 
homeland. 

America is still the foremost 
land of opportunity in the world, 
but a key element in success here 
is the ability to speak English. 
And, as a general rule, the better 
you speak English, the better your 
chances of being successful. We 
don’t give the same opportunities 
to people who speak poorly— 
Spanish and Black dialects are 
particularly a barrier to sales, mar¬ 
keting, and executive jobs. In¬ 
deed, one of the best keys to join¬ 
ing the middle class lies in one’s 
use of English. 

I suggest we be polite about 
this, but keep in mind that ama¬ 
teur radio is an English-speaking 
hobby. It isn’t something we’re 





IETT ERS 

OL’ CLEM 


We have a neighbor, Clem, 
who is a senior citizen. Everyone 
loves or Clem and we all try 
to look out for him and take 
care of him, but he is a rather 
independent old codger. Among 
other things, he insists on sad* 
dling up his old mule to ride the 
13 miles to the post office each 
day to pick up his mail (we live in 
a very rural area of the southwest). 
He says it is nostalgic and he 
enjoys it. 

We usually stop by and offer 
him a ride in our pickup, but he 
says he would rather ride the old 
mule. It takes him a lot longer to 
make the trip and it is somewhat 
uncomfortable, but he seems to 
enjoy it. Also, he says his mule 
takes up less space on the road 
than our truck. Of course, he oc* 
cupies his portion of the road a lot 
longer to make the same trip, but 
that doesn't seem to matter to 
or Clem. 

He also says that at times when 
the weather is really bad, he can 
make the trip on the old mule 
when we can’t get through in our 
pickup—but I don’t remember 
many such times. 

The only thing about Or Clem 
that really bothers us is that 
he is one of those who Insist on 
keeping a rather archaic provi* 
Sion in our local driver’s license 
exam requiring that all prospec¬ 
tive motor vehicle drivers must 
demonstrate a clear capability 
to catch and saddle a mule and 
ride it for 13 miles without fall¬ 
ing off. 

My 15-year-old son just doesn’t 
understand what that has to 
do with his ability to drive our 
1987 model pickup truck. I tru¬ 
ly love or Clem and admire his 
ability and patience with that old 
mule of his, but I do agree with 
my son that mule technology 
doesn’t relate well as the mea¬ 
sure of one’s ability to handle a 
modern pickup at 55 mph on the 
interstate. 

The result is that a lot of our 
young folks are moving to other 
parts of the country because while 
they all want to drive cars and 
pickup trucks; they think it is pret¬ 
ty stupid for them to have to learn 
how to handle that old mule—to 
have to put up with its slow plod¬ 


ding pace and to take forever to 
ride those 13 miles to the post 
office. 

I hate to see our young ones 
move off to other areas, but I real¬ 
ly don’t blame them under the 
circumstances. I’m starting to¬ 
day to get enough people together 
to out-vote or Clem at the next 
election. 

R. C. “Dick” Chabot N5JHW 
Organ NM 


TOWER TROUBLE 


Thearticle "Glen Martin M185A 
Tower’’ by N1EJF {73 Amateur 
Radio, April, 1987) reads like an 
episode from Laurel and Hardy 
Theater. No qualified engineer 
would ever permit a tower founda¬ 
tion to be installed as described in 
this article! 

Where are the moment and up¬ 
lift calculations? Apparently EJF 
used the mass theory (make it 
massive and it won’t blow over). 
Where is the reinforcing steel? 
Concrete has little or no strength. 
How does EJF expect the founda¬ 
tion to hold together? 

Probably the most unforgiv¬ 
able sin is the wood form. Leave 
the wood in the ground and 
backfill? Certainly not! What do 
you suppose will happen to the 
foundation when the wood rots? 
If the block of concrete doesn’t 
crack first, it is going to wob¬ 
ble in its own space, that’s what. 
Where is the compacted backfill? 
Does EJF think that by pushing 
loose dirt back into the hole it will 
reach its original compressive 
strength? Maybe in about 40 
years. 

The ground rod In the bottom 
of the hole is absolutely the 
wrong approach. The ground rod 
is going to corrode. This will 
leave a void in the concrete, 
and the void will collect mois¬ 
ture, which will eventually reach 
the tower base, which will also 
begin to corrode. The slug of 
moisture will freeze and the 
concrete will crack. No maybe 
about it. If EJF were concerned 
about grounding the tower, he 
would have used the foundation 
as a UFER ground or installed a 
counterpoise. 

Fellow hams, DO NOT, I repeat, 
DO NOT use this article as an ex¬ 
ample of how to install a tower 


foundation. If the tower manufac¬ 
turer condoned the method used 
to design and install the foun¬ 
dation, one may well question 
the integrity of the tower and 
Hazer unit. As for me, I will con¬ 
tinue to consult a qualified engi¬ 
neer before I install a tower foun¬ 
dation. I suggest you readers do 
the same. 

By the way, I hope N1EJF has a 
good home owner’s insurance 
policy and an understanding in¬ 
surance adjuster. I’m afraid he is 
going to need both, 

Jim Sanford N«AiH 
Omaha N£ 

Foundation dimensions were sup¬ 
plied by Glen Martin Engineering. 
One must make the presump¬ 
tion that they have the neces¬ 
sary data regarding moment and 
uplift to support their recommen¬ 
dations. 

The compression strength of 
the concrete used is 3,000 
pounds. This strength concrete is 
consistent with that used for 
building foundations in this area. 
An important consideration with 
any foundation of this type is that it 
sit on undisturbed earth BELOW, 
the frost line. The steel base struc¬ 
ture provides adequate reinforce¬ 
ment for the foundation; if de¬ 
sired, additional steel could be 
added, but this is considered 
unnecessary. 

While there is certainly no re¬ 
quirement to leave any part of the 
form on the foundation, the un¬ 
treated wood will rot quickly and 
not present the foundation any op¬ 
portunity to move. The base is on 
undisturbed earth, and the lateral 
space will be compensated by 
surrounding fill. In any event, the 
lateral space (if any) will be micro¬ 
scopic in size when compared to 
the surface of the foundation. The 
foundation has gone through one 
complete season so far and no 
settling of the backfill has been 
noted. Mr. Sanford is correct 
when he states that fill should be 
compressed, and it was in this in¬ 
stallation. 

Grounding the tower in the 
manner that I described is not 
intended to provide lightning 
protection, but to satisfy the Na¬ 
tional Electrical Code article 810. 
Per that code, the grounding 
material is noncorrosive and is 
run in a straight line to the point 
of nearest attachment on the 
tower. Even if the grounding ma¬ 
terial went away, any water that 
collected would not freeze as this 
area is located below the frost 
line.—NIEJF 
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EW PRODUCTS 


JAN CRYSTALS 
BOOKLET 

A free booklet with general in¬ 
formation on frequency control 
quartz crystals and listings of vari¬ 
ous kinds is now available from 
Jan Crystals. Among its topics, 
the booklet contains crystal data 
and current prices for the Novice 
through General bands, as well as 
for scanners, CBs, and business 
radios. 

For your free copy, circle num¬ 
ber 202 on your Reader Service 
card. 


ICOM TRANSCEIVERS 

ICOM America, Inc., has intro¬ 
duced three new transceivers: 
the IC-761, the IC-375A. and the 
IC-1200. 


CATAt£«5 mo. 50 

HQ 


bUARTZ CRYSTAL CATALOG 



Free quartz crystal catalog from 
Jan Crystals. 



IC-761 

The IC-761 is an HF base-sta¬ 
tion transceiver rated at 100 Watts 
output on CW, SSB, FSK, and 
SSTV. It covers all bands from 160 
through 10 meters, plus MARS 
and CAP operation. The IC-761 
also features passband tuning, i-f 
shift, i-f notch, a dual-width ad¬ 
justable level noise blanker, 32 
memory channels, semi-duplex or 
split-band vfo operation, a built-in 
CW keyer, and a steep-skirted 
narrow CW filter. The 761 has a 


28-volt power amplifier, an inter¬ 
nal cooling fan. a large heat sink, 
a built-in switching-type ac power 
supply, and a built-in automatic 
antenna tuner. 

IC-375A 

The IC-375A is a 25-Watt 220- 
MHz base-station transceiver that 
covers 216-230 MHz. The 375A 
has 99 tunable full-function mem¬ 
ories. passband tuning, a notch 
filter, a noise blanker, a built-in 
swr bridge, semi or full CW break- 



The IC-1200 1.2-GHz FM mobile/portable transceiver. 




Rotating Tower Systems drive 
mechanism for rotating Rohn 45 
and 55 fowers. 


in, and a multi-function meter. 
Four scanning systems are avail¬ 
able: band, programmable, 
mode, and memory scan with se¬ 
lectable lockout. All subaudible 
tones and standard repeater splits 
are built-in; odd splits are pro¬ 
grammable. 

101200 

The IC-1200 is a compact 1.2- 
GHz transceiver for mobile or 
base operation. It covers 1240- 
1300 MHz. The 1200 has a large 
LCD readout, 21 memory chan¬ 
nels, 10 Watts of output power, 
built-in subaudible tones, fre¬ 
quency scan, and memory scan. 
Its frequency control function au¬ 
tomatically adjusts the receive fre¬ 
quency to that of the transmitting 
station. Two new options are the 


UT-28 digital code squelch unit 
(for digital coding and decoding) 
and the UT-29 tone squelch unit 
(to encode/decode subaudible 
tones). 

Prices for all three transceivers 
are to be announced. For more 
information, contact your local 
ICOM dealer. 

ROTATING TOWER 
HARDWARE 

Rotating Tower Systems, Inc., 
now offers complete hardware 
systems to rotate Rohn 45 or 55 
towers. Each system is tailored 
for separate mechanical and 
strength requirements of the se¬ 
lected tower. The hardware is eas¬ 
ily assembled, all bearings and 
drive components are easily re¬ 
placed without tower disassem¬ 
bly, and the rotating base can be 
mounted at any tower height. The 
hardware uses 2:1 chain drive 
with an HDR 300 rotor for in¬ 
creased turning torque and de¬ 
creased rotational kinetic energy. 

To receive further information 
on this hardware, circle number 
205 on your Reader Service card. 

REGENCY 
R-1090 SCANNER 

The latest offering from Regen¬ 
cy Electronics. Inc., is the R-1090, 
a 45-channel scanner. Its features 
include bank scanning, weather 
scan, and a priority control. The 
scanner covers more than 15,000 
UHFA/HF frequencies on 30-50, 
144-174, and 440^512 MHz. 
Forty-five preprogrammed fre¬ 
quencies enable the unit to be op- 



ICOM*s new Big Gun HF transceiver, the IC-761. 
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The Regency R-1090 scanner. 























eraied right out of the box. Fre¬ 
quencies can be grouped into any 
of four channel banks for bank 
scanning, which can be scanned 
individually or all at once. It also 
includes channel lockout, fast and 
slow scan speeds, and a memory 
backup system. 

The Regency R-1090 sells for 
$239.95 

For more details about Regen¬ 
cy scanners, circle number 206 on 
your Reader Service card. 

KANTRONICS 

PERSONAL PACKET MAILBOX 

The Personal Packet Mailbox 
from Kantronics, Inc., is a replace¬ 
ment plug-in 256K EPROM that 
lets you and others leave and 
collect messages in your Kan¬ 
tronics Packet Communicator, 
without disrupting the other func¬ 
tions of your packet unit. The 
mailbox is operated from your 
keyboard. The Personal Packet 
Mailbox option is currently avail¬ 
able for the KAM, KPC-1. KPC-2, 
and KPC-2400. The unit retails for 
$39.95 plus $2.50 shipping; it in¬ 
cludes a replacement plug-in 
EPROM and an installation/oper¬ 
ations manual. 

For more information, circle 
number 207 on your Reader Ser¬ 
vice card. 

EX. JONES 
QUICK SILVER 

Quick Silver from E.L. Jones 
Co. is a silver-bearing bonding 
paste that flows at 430® F using 
a match, butane lighter, or sol¬ 
dering gun. It has a tensile 
strength of 18,000 to 22,000 psi. 



Quick Silver bonding pasfe. 


It comes in a syringe-type ap¬ 
plicator that lets you apply the 
paste and then apply the heat. 
Quick Silver is available for $9.95, 
plus $2 p/h. 

For more information about 
Quick Silver, circle number 209 
on your Reader Service card. 

SCOOTER STANDBY 
POWER SUPPLY/ 
VOLTAGE REGULATOR 

Ohm Electronics, Inc., has 
released the Scooter* model 
SPS450VR standby power sup¬ 
ply/voltage regulator, which Is rat¬ 
ed at 450 Watts continuous duty. 

When primary power fails or 
drops below 15% of nominal, in¬ 
verter power is automatically pro¬ 
vided at a regulated 120 V ±5%. 
When primary power returns to 
within 7% of nominal, the system 
automatically switches back to 
normal line operation and begins 
to recharge the battery to full 
charge. 



The Scooter SPS450VR standby power suppiyAvottage regulator 



The Littiite from CAE. 


The circuitry monitors the line 
voltage for electrical spikes and 
surges, providing complete pro¬ 
tection. Qther features include 
an internal audible alarm system 
(primary power loss and low bat¬ 
tery), regulated automatic re¬ 
charging, automatic shutdown to 
protect battery after discharge, 
alarm silencing button, status in¬ 
dicator LEDs, and master on/off 
switch. 

The SPS450VR retails for $895. 

For more information, circle 
number 210 on your Reader Ser¬ 
vice card. 

NEVADA COIL 

The Nevada RC 26 “Roller 
Coaster” coil, designed and man¬ 
ufactured by G4JEV, is being dis¬ 
tributed by Telecomms of Ports¬ 
mouth, England. It is intended for 


use in high-power ATUs and 
transmitter output stages. The 
unit has a unique roller suspen¬ 
sion system, which both mini¬ 
mizes “contact bounce” and en¬ 
sures the best possible contact 
between roller and coil during ad¬ 
justment. The Nevada Roller 
Coaster has a power-handling ca¬ 
pability of up to 1 kW and an in¬ 
ductance of 30 uH maximum. The 
unit sells for around $33. 

For further details, circle num¬ 
ber 211 on your Reader Service 
card. 

CAE LITTLITE 

The Littiite from CAE, Inc,, is an 
excellent way to illuminate your 
radio bench. A 73 staff member 
used the Littiite during a recent 
contest and found that it made op¬ 
erating at night much more com¬ 
fortable. Its intensity can be varied 
from dim to bright white, and the 
area of illumination can be con¬ 
fined to the front of the radio and 
log book. 

For more information on the Lit¬ 
tiite, circle number 212 on your 
Reader Service card. 

UNIVERSAL ELECTRONICS 
PUBLICATIONS 

The latest catalog of electronics 
books and publications by Univer¬ 
sal Electronics. Inc., has been re¬ 
leased. Topics include RTTY, 
shortwave, facsimile, weather, ra¬ 
dioteletype, and satellite TV. 

For a complete list of publica¬ 
tions from Universal Electronics, 
circle number 201 on your Reader 
Service card. 



The Nevada RC 26 Roller Coaster variable inductor 
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■COM IC-38A and Kenwood 
TIVI-3530A 220-IVIHz Transceivers 


!COM America. Inc. 
2380-116th Avenue NE 
Bellevue WA 98004 
Price class; $400 


hv Peter H. Putman KT2B 


Trio-Kenwood Communications 
1111 West Walnut Street 
Compton CA 90220 
Price class: $450 



T he IC-38A and TM-3530A are part of the 
first wave of what can only be a flood of 
220-MHz mobile equipment, now that Novices 
have gained access to the band. Both radios 
offer full coverage of the present 220-MHz 
segment (220-225 MHz), 20-25 Watts output, 
and selectable subaudible tone program¬ 
ming. Both radios can be used in base-station 
operation as well, and both have easy-to-read 
green LCD displays. 

These radios represent two very different 
approaches in “top-of-the-line” 220 FM 
transceivers, however! There are more differ¬ 
ences between the two units than just the $50 
in list price. Table 1 summarizes the basic 
features of both radios. Which is the right one 
for you? 

Features 

Let’s start with the Kenwood TM-3530A, 
which sizes up at 2-1/2" high, 7" wide, and 
7-1/2" deep and weighs four pounds. Finished 
in black, it makes for a slick-looking transceiv¬ 
er, both on the operating bench and under the 
dashboard. The front panel is dominated by 
the large (2" x 1") green LCD display, which 
shows received signal strength/power output, 
offsets, scan modes, frequency, memory 
channel, center tuning, priority channel, tone 
function, and repeater reverse. The signal 
strength/power output display is sort of a 
three-colored curved display, with marks at 
the 1-, 3-, 5-, 7-, 9-, and -{-20-dB points. Other 
selected functions appear over different col¬ 
ored bands when enabled, which is very 
handy when you’re operating in the car and 
taking quick glances at the radio. 

You’ll notice right away the absence of a 


tuning knob! All frequency selection is per¬ 
formed by punching in the last four digits of 
the desired frequency (i.e., “4060” for 
224.060 MHz) on the front-panel keypad, or by 
using the up/down scanning control on the 
supplied microphone. The large knob on the 
front panel selects any of the 23 memory 
channels or the standard CTCSS tone fre¬ 
quencies. Two of the memory channels can 
be paired up for oddball offsets if need be. 
Other controls below the keypad are for vol- 


“Both the TM-3530A 
and IC-38A represent 
good values in 220-MHz 
FM equipment." 


ume, squelch, and power on. Above the mem¬ 
ory tuning knob are switches to lock the dis¬ 
played frequency and enable the memory 
channel pairings for offsets. 

To the left of the display are controls for 
priority channel, repeater reverse, lamp con¬ 
trol, low power, scanning, and alert (checks 
the priority channel every six seconds). Below 
the display, Kenwood’s DCS (digital coded 
squelch) system can be enabled and pro¬ 
grammed. On the far right, buttons are pro¬ 
vided for an optional voice synthesizer VS-1. 
tone activation, and the built-in telephone 
autodialer, which holds up to 15 numbers. 
This latter function is very useful if you make 
a fair amount of autopatch calls. It could al¬ 


so be used for DTMF control of a repeater or 
link. The keypad rounds out the list with fre¬ 
quency selection, offsets, memories, and 
scanning modes. 

The rear panel couldn’t be simpler: antenna 
connector, dc power, and external speaker 
jack. The supplied speaker is mounted on top 
of the chassis, a Kenwood tradition that start¬ 
ed with the TR-7400A and has continued inter¬ 
mittently since. This would make certain mo¬ 
bile installations a bit difficult unless you 
employ an external speaker. The supplied 
scanning microphone is of the dynamic type 
with up/down controls and no DTMF pad—ob¬ 
viously one is not needed! 

On to the ICOM IC-38A. It is considerably 
smaller, sizing up at 1-7/8" high by 5-1/2" wide 
by 6" deep and tipping the scales at three 
pounds. The finish is black with a bold white 
logo on the top case. The 3/4" x 1-7/8" green 
LCD display also dominates the front panel, 
showing frequency selected, duplex mode, 
tone, power output, received signal strength, 
memory functions/memory channel, and off¬ 
set write function. 

All frequency selection is performed via 
the front tuning knob or the supplied up/ 
down microphone. ICOM has chosen to make 
the tuning rate selectable via the set con¬ 
trol, offering 5-, 10-, 15-, 20-. or 25-kHz steps 
per dial click. This is handy if you want to 
scoot around the band in a hurry! The tun¬ 
ing knob also selects memory channels, and 
there are 21 of those to choose from. Below 
the LCD display are the power on. volume, 
and squelch controls, as well as the hi/lo 
power switch. 

The rest of the controls are: to the left of the 
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Feature 

Kenwood TM-3530A 

ICOM (038A 

Coverage 

220-225-MHz T/R 

220-225-MHz T 
215-230-MHzR 

Display 

Green LCD, 

Green LCD, 


Multifunction 

Multifunction 

Memory Channels 

23 

21 

Offsets 

+ 1.6 MHz, -1.6 MHz 

+1.6 MHz. -1.6 MHz 


Programmable 

Programmable 

Power Output (claimed) 

25WattsHI,5LO 

25 Watts HI, 5 LO 

DTMF Ready? 

Yes 

No 

Autodialer 

Yes 

No 

CTCSS Tone Equipped? 

Yes 

Yes 

Selectable Frequency Steps? 

No 

Yes 

Digital Squelch Option? 

Yes 

Yes 

Priority/Alert Channels? 

Yes 

No 


Table 1. Basic features of the TM-3530A and the tC-38A. 


Specification 

IC-38A 

Measured 

Claimed 

Power Output 

HI 

22 Watts 

25 Watts 

LO 

4 Watts 

5 Watts 

Current Drain 

HI 

5A 

6,5 A max. 

LO 

2.4 A 

3.0 A approx. 

With receiver squelched 

300 mA 

450 mA 

Receiver Sensitivity 

.2 uV forlO-dBS/N 

.18uVfor 12-dB Sinad 


.6 uV for20-dB S/N 

N/A 


2uVforS9 

N/A 

Selectivity 

-6dB ± 10 kHz 

-6 dB > 12.5 kHz 


-30 dB±15kHz 

N/A 


-50dB±20 kHz 

-60 dB 25.0 kHz 

Squelch Law 

.15 uV 

N/A 


Table 2. Performance data—ICOM IC-38A. 


Specification 

TM-3530A 

Measured 

Claimed 

Power Output 

HI 

25 Watts 

25 Watts 

LO 

5 Watts 

5 Watts 

Current Drain 

HI 

4.5 A 

6.5 A approx. 

LO 

2.1 A 

2.5 A approx. 

With receiver squelched 

310 mA 

600 mA 

Receiver Sensitivity 

.25 uVforlO-dBS/N 

.25 uV for 12-dB Sinad 


.6 uVfor20-dBS/N 

N/A 


2.5 uV for S9 

N/A 

Selectivity 

-6 dB ± 10 kHz 

-6dB > 12 kHz 


-20dB±15kHz 

N/A 


-40 dB + 20 kHz 

-60 dB 24 kHz 

Squelch Law 

.16 uV 

.125 uV 


Table 5. Performance data—Kenwood TM-3530A. 


display, a duplex/simplex switch, transmit/re> 
ceive indicator (green LED), tone activation 
forCTCSS, memory write button, vfo/mernory 
select, and frequency stepping in 1<MHz steps 
up or down. On the right of the display, you’ll 
find two switches, one of which is the previ¬ 
ously mentioned set (selects offsets, tone fre¬ 
quencies. and tuning steps) and t/dsql, which 
enables either the UT-28 digital code squelch 
option or UT-29 tone squelch option. 

The rear panel consists of a large heat sink 
(proportional area equivalent to the TM- 
3530A) with connections for dc power, anten¬ 
na, and external speaker. The antenna con¬ 
nector is on a cable extension, following the 
design of the IC-27A/37A/47A series radios. 
This saves much knuckle-busting as you try to 
fit a PL-259 into a tight compartment around a 
heat sink! Unfortunately, the external speaker 
jack is very hard to access. The built-in speak¬ 
er is mounted on the bottom of the chassis, 
making for a simple mobile installation but 
posing a bit of a problem in the base station 
unless an external speaker is used. 

Observations 

Now for the fun part. Both radios are enjoy¬ 
able to use in mobile and base applications. 
My acid test for any radio is to open the box 
and see how many functions I can figure out 
before opening the manual, and in this case 
the ICOM won hands down—but the reason 
for this is that the 38A has far fewer controls 
and options to deal with. 

The Kenwood system of direct frequency 
selection from the keypad (as opposed to a 
tuning dial) took some getting used to, and I 
personally prefer the more conventional ap¬ 
proach. I also (iked the rapid frequency step¬ 
ping available with the 1 -MHz and step switch¬ 
es on the IC-38A. 

Both radios have more than enough output 
to operate in the noisiest of environments, 
with the ICOM a bit higher at 2.4 Watts and the 
Kenwood at 1.5 Watts. The supplied speakers 
work very well, although the TM-3530A sound¬ 
ed a bit tinny. Received audio reports were 
about equal as well, both in repeater and sim¬ 
plex use. 

As far as the control layout goes, the LCD 
display on the IC-38A is considerably brighter 
than that of the TM-3530A. Td rate character 
readability about equal on both. The IC-38A is 
by far the easier of the two to set up and 
operate while you’re mobile, due to its simple 
design, but then I’ve always preferred simple 
transceivers for the car. 

One nice feature on the TM-3530A is 
the automatic offset selection when a frequen¬ 
cy is punched in. This applies only above 
223.940 MHz, as all frequencies selected be¬ 
low here come up with a simplex display, and 
you have to select the correct offset. Of 
course, this is easily solved by putting those 
frequencies and offsets in memory. 

Another nice touch is the built-in DTMF en¬ 
coder, so you are touchtone"^ ready—right 
from the box! Contrast this with the IC-38A, 
which will not allow touchtone operation un¬ 
less the optional IC-HM14 DTMF microphone 
is purchased as well. 

The TM-3530A’s telephone autodialer is 


slick. You can store up to 15 seven-digit tele¬ 
phone numbers for recall in any order, mak¬ 
ing dialing while you’re driving much safer. 
It would be nice to have a larger storage 
capacity per channel, say on the order of 10 
or even 15 digits per channel to combine ac¬ 
cess codes and telephone numbers with the 
appropriate pauses built in. The autodialer 
has a side benefit: Simplex 220-MHz linking 
and remote control functions can easily be 


supervised from the TM-3530A autodialer. 

The ALERT and priority channel functions 
on the TM-3530A received no usage here, but 
you may find them useful for local moni¬ 
toring of repeaters or simplex net frequen¬ 
cies. The IC-38A makes no provision for these 
functions. 

As far as the scanning functions go, the 
IC-38A provides one scan mode for the vfo 
frequency range and one for the memories. If 
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you’re into scanning, the 38A’s vfo scanning 
mode will drive you crazy. Why? Because (for 
some strange reason) the IC-38A receive cov¬ 
erage is from 215-230 MHz. This really makes 
no sense! I can’t imagine any current opera¬ 
tions on those channels I’d care to listen to at 
all, and it just makes the scan rate longer 
when you have to cover an extra 10 MHz out of 
the band. 

The TM-3530A also provides two basic¬ 
scanning modes: keyboard programmable 
scan and memory scan. The latter is obvious, 
and the former involves setting the upper and 
lower limits of the band in which you wish to 
scan. Those band limits are 220-225 MHz, 
unlike the 1C-38A. You can also skip certain 
memory channels with the Skip Scan func¬ 
tion—also available on the IC-38A. 

I should also briefly mention a problem I had 
with the TM-3530A out of the box: No matter 
how fast I keyed the PTT switch on the micro¬ 
phone, the transmitter stayed on for a mini¬ 
mum of one second. A call to Kenwood re¬ 
vealed this to be a microprocessor problem, 
and I was instructed to perform the reset func¬ 
tion outlined in the owner’s manual, which 
cured the problem nicely. 

I should add that both transceivers appear 
to have adequate transmit/receive switchover 
time to function in packet radio operations, 
which is perhaps the fastest-growing mode on 
220 MHz today. 

Now for some test data (see Tables 2 and 3). 
The equipment consisted of a Hewlett Pack¬ 
ard signal generator, Bird 43 wattmeter with 
5C and 50C slugs, a 25-Watt coaxial resistor, 
and Astron RS 7 power supply. All measure¬ 
ments were made at 13.8 volts dc. 

Conclusions 

There were only a few drawbacks on each 
radio. On the 1C-38A, inserting and/or remov¬ 
ing an external speaker plug takes smaller 
fingers than 1 or anyone 1 know posesses! 
Also, not having DTMF functions included on 
the microphone is kind of silly for the price of 
the radio. Finally, the receiver coverage (and 
scan coverage) is too wide. 

On the TM-3530A, 1 miss the conventional 
tuning dial knob. The audio sounded tinnier 
than it should have, given the speaker size, 
and I found the front-panel control layout un¬ 
necessarily busy for mobile operation. 

From my observation of the two radios, the 
Kenwood makes the better base-station ra¬ 
dio, what with the built-in feet, overall control 
layout, and top-mounted speaker. And in¬ 
deed, it would appear that in this area many 
operators are using it for that purpose. The 
ICOM is better suited to mobile performance. 
The display is easy to read, the controls easy 
to grasp, and the size just right for today’s 
compact cars. 

Want everything in a 220 rig? The TM- 
3530A has everything but the kitchen sink in¬ 
stalled, which should keep you happy for a 
while! Want to set it and forget it? The IC-38A 
offers simple, no-frills communications. Both 
the TM-3530A and IC-38A represent good val¬ 
ues in 220-MHz FM equipment, and each is 
versatile enough to be used in a variety of 
applications. ■ 

20 73 Amateur Radio • June, 1987 


Com-Rad Hi-Rizer 


by Marc Stern NIBLH 


Com-Rad Industries 
PO Box 554 
Grand Island NY 14072 
Price class: $117, plus $5 s&h 



Photo A. The HhRizer configured for mobile operation. 


A lthough it looks a little like R2D2 and 
sometimes a piece of wire will hear bet¬ 
ter, there’s no denying that the Hi-Rizer by 
Com-Rad Industries works. In fact, it’s surpris¬ 
ing just how well it does work. Just ask the ZL 
who was contacted on the low end of 20 one 
morning... or the UA. Each gave a 599 report 
rather recently. 

And this is quite surprising for an antenna 
that is a compromise and that looks like an 
inductor gone wild or a strange-looking car 
radio antenna. It's also surprising to find 
such good performance from an antenna 
that’s about 18 inches high and that sports 
a humongous, nine-turn aluminum tubing 
inductor. Essentially 
what Com-Rad has 
presented the world 
is a short, tuned in¬ 
ductor that gives you, 
in turn, a short, in¬ 
ductively loaded an¬ 
tenna. 

Looking at the an¬ 
tenna, you’ll see it’s 
little more than a 
balun with its induc¬ 
tor and radiators at¬ 
tached. There’s a 
shorting clip at the top and an SO-239 at the 
base. That’s all there is to it. The radiators 
seem to be standard auto radio antenna re¬ 
placements. They are placed on studs at the 
top and tightened with set screws. 

As you can see, it’s not a very complicated 
antenna. It’s made for operators who have 
antenna space restrictions, such as those in 
apartments or condos. To facilitate this use, 
Com-Rad provides about 30 feet of RG-58 
coax and a quarter-inch mesh screen that 
serves as an indoor ground plane. The coax, 
evidently, is supposed to serve as the counter¬ 
poise, Com-Rad delivers the antenna cable 
unterminated, so you’ll have to spend some 
time with a hot soldering iron before you can 
use the cable. 


Interestingly, I tried several lengths of coax 
and found the antenna loaded up fairly 
well without regard to length. There is a 
special knack to using the coax, though. 
Com-Rad goes to great lengths to explain 
that the antenna cable can’t be run in paral¬ 
lel—it must be laid out in a pattern that avoids 
paralleling. In fact, the instructions provide 
several diagrams detailing suggested 
cable routings. In this way, you prevent 
cable coupling into the antenna, and the 
cabling can also serve its purpose as part of 
the ground plane. 

Overall, the antenna is quite straightforward 
to set up and use. All you do is unpack it and 
attach it to the partic¬ 
ular mount you are 
planning on using, 
fixed or magnetic. 
For example, Com- 
Rad delivered the 
evaluation unit with 
a five-inch diameter 
mag mount on the 
base. It used the 
standard 3/8-by-24 
connector base. 
There was another 
3/8-by-24 base on 
the grounding mesh that was secured with 
four healthy bolts. To use the mesh, simply 
unscrew the mag mount base and insert the 
Hi-Rizer into the ground mesh. 

As you can see, getting to this point is a 
piece of cake, and that ease of use continues 
into tuneup and use of the Hi-Rizer. 

Tuning the Antenna 

To tune the Hi-Rizer, you simply set the 
radiating elements to roughly 25 inches and 
leave them there. Then refer to a chart sup¬ 
plied by Com-Rad which shows you the num¬ 
ber of turns to tap according to the band you 
are using. For example, 40 meters requires 
that you simply insert the shorting clip without 
attaching it to the coil. Apparently it acts ca- 


‘‘The Hi-Rizer is 
made for operators 
who have antenna space 
restrictions, such as 
those in apartments 
or condos.” 









pacitively at that frequency, However, when 
you move up to 20 meters, you short out about 
a turn and a half. It’s just that easy to use. 
There’s a short instruction sheet with the an¬ 
tenna—really more of an ad than anything 
else—which indicates how many turns of the 
coil to tap. 

Interestingly, Corn-Rad urges you to load 
the antenna up through a tuner, which I did. In 
this way, it’s easy to get a flat match, and, as a 
benefit, you also attenuate some harmonic 
radiation which keeps TVI out of the picture. 
You would also normally think the tuner is 
needed because of the way the antenna is 
being used—no real ground and, possibly, 
several stories above earth ground, which al¬ 
most guarantees poor matching characteris¬ 
tics. But, much to my surprise, I found that 
straight through the tuner, the Hi-Rizer 
matched at about 1.5:1, which isn’t bad when 
you consider the nature of the antenna. (A 
brief testimonial letter indicates this wasn’t a 
fluke with me. Other operators report the 
same things.) 

Using the Antenna 

After you’ve tuned the Hi-Rizer, the next 
step is to use it and that’s the simple part. If 
you’ve done everything correctly, you simply 
have to tune up your rig (if yours isn’t solid- 
state) and you’re off to the races. 

Realize, though, that this antenna isn’t 
a beam and there’s no way you can com¬ 
pete with the Big Guns. If you’re using 
the Com-Rad, you’ll have to sharpen your 



Photo B. Close-up of the Hi-Rizer coil. 


DX techniques to work any rare one. 

Com-Rad says that you can place the Hi- 
Rizer just about anywhere and, in truth, you 
can. However, I would advise placing it in an 
area where people aren’t likely to go. The 
reason is that if you’re on the air and some¬ 
one brushes by the antenna, not only will he 
upset the pattern, but he also runs the risk of 
getting rf burns. An unused room or deck is a 
good bet. 


I would also suggest you pay close atten¬ 
tion to the ground mesh. Com-Rad terminates 
it with a couple of pieces of plastic to keep 
hot rf away from roving youngsters. Still, if 
they put their fingers into the mesh grid while 
you're on the air, they’re likely to get rf burns. 
Again, the unused room makes a great deal 
of sense. 

Finally, Com-Rad suggests you can use 
this mobile, and with a five-inch magnetic 
mount, i certainly agree. But, remember that 
you have about 50 inches of radiator ex¬ 
tending across the roof of the rear deck of your 
car, so keep passersby clear and keep the 
vehicle clear of obstructions. Also, with the 
size of the coil, I suggest that you keep your 
speed down. 

Conclusions 

Overall, the Com-Rad Hi-Rizer is a decent, 
small antenna for operators with antenna 
restrictions or problems. If you think about 
it, you must seriously realize from the start 
that it is a compromise antenna, which isn’t 
a beam. Further, if you’re operating from in¬ 
side a building, you must also expect the per¬ 
formance, in some cases, to be marginal, 
even compared to a short length of wire out a 
window. In this case, the wire will probably 
hear better. 

However, if you’re willing to accept these 
facts, then you’ll find the Hi-Rizer is a fun 
antenna to use. Ultimately, though, what 
counts is that you stay on the air. That’s the 
point of an antenna like this, isn’t it?B 



Btc-Cnm TNC-220 

HF/VHF PACKET CONTROLLER 

MADE IN U.S.A. 




Shown with 
Tuning Indicator 
Option 


AMATEUR DIRECT PRICES 
KIT $129.95 
ASSEMBLED $159.95 
OPTIONS: 32K RAM $9.95 
INTERNAL LED BAR GRAPH 
TUNING INDICATOR $39.95 



Rear Panel 
Showing Dual 
Radio Connectors 


YOUR BEST VALUE-COMPARE FEATURES 

• Only unit under $300 with dual radio connectors • Switch radios, data rates, modem tones with one keyboard command—no buttons to push, 
no cables to swap • Six pole HF filter standard—needs no “add-ons” • Software selectable carrier detection—use software method, amplitude 
detection, or phase lock (with tuning indicator option) • Modem disconnect header. CPU high speed clock jumper, expandable to 32K RAM 

• Latest version of proven TAPF? AX.25 L2V2 software supports 300 to 9600 baud terminal and radio data rates • Watchdog timer for legal 
unattended operation, lithium battery backed RAM • Z80 CPU. 8530 SCC hardware HDLC, 7910 integrated circuit modem • All ICs socketed 

• Direct FSK output available for HF (in addition to AFSK) • Enhanced software ability to filter connects and digipeating • LED bar graph tuning 
indicator option with phase locked loop carrier detection for unsurpassed HF operation • Works with any TTL or RS'232 computer (no addi 
tional interface for VIC 20 or C'64) • Excellent customer support—24 hour technical hotline, electronic mail system, low cost repair service 

• Assembled units carry one year limited warranty • Comprehensive manual and convenient instruction card • High quality extruded aluminum 
case and colorful front panel • Dealer inquiries invited. 

WRITE FOR CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES. 


ORDER DIRECT 800-223-3511 FREE UPS BROWN 



Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607 
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Peter H. Putman KT2B 
3353 fields tone Drive 
Dovlesfown PA 18901 



A Guided Tour 
of 1.2 GHz 


KT2B covers the basics of operation 
on Novice Enhancement's least- 
understood allocation, the 23-cm band. 


W ith the adoption and implementation 
this year of the FCC Novice Enhance¬ 
ment Docket (PR Docket 86-161). Novices 
have substantially increased their privileges 
on three bands encompassing vastly different 
parts of the amateur spectrum—10 meters, 
1.25 meters, and 23 centimeters. Ten-meter 
activity around my area has surely multiplied 
in the past few months and 220 seems to be 
coming along nicely, but I have a feeling that 
1270-1295 MHz remains a puzzle to much of 
the Novice population despite an adequate 
supply of equipment for the band. Well, you 
can stop scratching your head! I'll try to give 
some pointers about 23 cm that will help 
make you invest your money and time better. 

Band Characteristics 

First off, let's consider the position of 23 
cm. It’s the next allocation above 33 cm (902 
MHz) and is harmonically related to 144 and 
432 MHz (1296 MHz/3 = 432; 1296/9 = 
144). Its position in the amateur spectrum and 
its propagation characteristics truly qualify it 
as a microwave frequency! 

Typical installations here involve high- 
gain directional antennas, high path loss, and 
low-noise GaAsFET preamplifiers and re¬ 
ceiver front ends. At this frequency, the lim¬ 
iting factor regarding receiver noise figure is 
the noise generated by the receiver itself. 

Average signal propagation can be as little 
as one mile, using 1-Watt hand-helds on FM 
simplex. This assumes a clear shot between 
the stations, since objects such as buildings, 
trees, billboards, and hills will greatly attenu¬ 
ate (if not block) the signals. In many cases, 
some of these obstructions will act to reflect 
the signal (and even refract it, to a lesser 
degree), resulting in the raspiness common to 
received multipath signals. (Some operators 
reflect signals off of airplanes passing over¬ 
head for brief long-haul DX contacts.) With 
high-gain antenna arrays and the best re¬ 
ceiving equipment, the average range can 
be extended considerably to more than 
50-60 miles—even 100 miles under ideal 
conditions. 

At 23 cm, precipitation can play havoc with 
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Photo A. fCOM's IC-I200 }.2-GHz mobile 
transceiver. 


your signals. It's not unusual to have virtually 
all of your 1296 efforts dissipated by a dense, 
moisture-laden cloud not far away. Moun- 
taintop operators know this phenomenon 
well, especially when caught in rainstorms 
(or even snowstorms)! 

Additionally, layers of snow, ice, and even 
raindrops on 23-cm yagi antennas will detune 
the elements, resulting in all kinds of wild 
swr readings. These effects are virtually un¬ 
heard of on 50 and 144 MHz. On the other 
hand, the same conditions that spawned those 
rain clouds will often produce some of the 
more exciting propagation seen on the band, 
and it goes by the nickname ‘ Tropo.' ’ 

Tropo 

Vastly extended 23-cm propagation can oc¬ 
cur via tropospheric ducting, which is present 
when a layer of cooler air is trapped between 
two layers of warmer air in the troposphere 
(that's the “sphere" that produces all of our 
weather). This is called an inversion, where¬ 
in the air temperature actually rises with an 
increase in altitude, and is very common in 
the mid to late summer and fall. 

When ducting occurs, signals entering the 
duct can be carried for many miles beyond 
their normal range. To give you an example, 
such a duct often forms between Hawaii and 
higher elevations along the California coast, 
and has resulted in two-way contacts on 144, 
220,432, and even 1296 MHz. 

Several years ago, a strong duct was 
formed by a severe storm off the Carolina 
coast during the 1984 ARRL September 
VHF QSO Party. Stations were working 



Photo B. Kenwood's TR-50 1.2-GHz por¬ 
table transceiver. 


from Connecticut into Florida on 432, and 
from western Massachusetts into Georgia on 
1296 MHz. 

Indeed, this past November we were treat¬ 
ed to a tremendous opening from the Midwest 
to the East Coast, and stations in Nebraska, 
Kansas, and Oklahoma worked stations in 
Ohio, New Jersey, and New York—all the 
way up to 23 cm. Some contacts on 23 cm 
were made with as little as 2 Watts of output! 

Equipment Consideration.s 

Okay, I’ve convinced you. There is some¬ 
thing going on up there! What’s the best way 
to get on? There are a few options, so let’s 
start by discussing equipment first. At the 
present time, there are four major companies 
(to my knowledge) offering ready-to-go 
transceivers or transverters for 23 cm. I sus¬ 
pect that more will come on line as Novice 
activity picks up. (Remember that your 
Novice privileges at 23 cm restrict you to 5 
Watts output!) 

ICOM of America offers perhaps the 
broadest line of radios, with a hand-held, a 
mobile transceiver, and a base-station multi- 
mode. The IC-I2AT operates FM only with 1 
Watt of output, while the IC-1200A delivers 
10 Watts from a mobile package. And, of 
course, ICOM makes the 10-Watt IC-1271 A, 
a multimode radio offering FM, SSB, CW, 
and ATV (reviewed in the September, 1986, 
issue of 73), 

The ICOM line is nice in that it covers all 
possible angles of 23-cm operation. It would 
seem that FM takes the priority over other 
modes, and I’m sure this is a reflection of 

















Photo C Two transverters for 23 cm, Mi¬ 
crowave Modules * MMT1296/144 (top) and 
SSB Electronics ’ LT23S (bottom). 



Photo D. Comparison of a 23 dement 1296- 
MHz yagi beam (top) with a 9dement 144- 
MHzyagi beam (bottom). 



Photo E. Close-up of the dipole driven ele¬ 
ment on the 1296-MHz yagi beam. Note the 
small size and the method of element support. 


23-cm FM activity in japan. But ifyou’re into 
fast-scan amateur television, SSB, CW weak- 
signal work, or even satellite operation, then 
the 1271A will fit the bill. 

Kenwood at the present time markets only a 

1- Watt FM portable for 23 cm, the TR-50. 
This unit is battery-powered and offers cov¬ 
erage of the Novice segment in a shoulder- 
carried configuration. However, folks at 
Kenwood assure me that a hand-held, mobile 
rig, and multimode will be available for 23 
cm in the near future. 

For those of you better equipped with 
HF gear and 2-meter multimodes, a quick 
and easy way to get on 23 cm is to use 
the transvener route. Microwave Modules 
of Liverpool, England, has offered a nice 

2- Watt transverter for 1296 MHz for 
some time. The front end is a GaAsFET. 
and all transceive switching is on-board. 
Microwave Modules also offers a compan¬ 
ion 15-Watt power amplifier for a little 
‘"kick.” The i-f is on 2 meters, so you’ll 
need a source of energy at 144-148 MHz to 
make it work. 

As the MMT 1296/144 comes from the 
factory, the conversion is from 144 to 1296 
MHz. However, simply changing the local 
oscillator crystal would result in a different 
conversion frequency. For example: Chang¬ 
ing the stock 96-MHz LO crystal to 94 MHz 
would allow coverage of the 1272-1276- 
MHz range, with an i-f of 144-148 MHz. 


Using 95 MHz would permit coverage of the 
1284-1288-MHz range. 

Another manufacturer of high-quality 23- 
cm products is SSB Electronics of West Ger¬ 
many, who make the famous LT23S linear 
transverter. This unit is a staple of microw: c 
operation in the U.S., and in addition to rs 
10-Watt output, it features a dual-crystal 
switch for the LO. This gives you two choices 
of frequency coverage at the flip of a switch. 
The LT23S also features a GaAsFET front 
end, but you will have to come up with your 
own antenna-switching scheme as separate 
connections are made for 1296-MHz rf 
OUT and rf. Incidentally, 28-MHz i-f 
schemes are also available for use with the 
“Transverter” connection on your HE ra¬ 
dio—an easy way to go! 

Antenna Considerations 

Now that I've reviewed the products, let’s 
look at feedlines and antennas. Most conven¬ 
tional transmission lines are useless at this 
frequency, with the standard RG-8/U show¬ 
ing about lO-dB loss per 100-foot run. This 
means that if you are feeding 10 Watts up 
your lOO-fool tower, about I Watt will be 
available to the antennas. Fortunately, 
Belden introduced the now-famous type 9913 
semi-rigid coaxial cable, which checks in a 
bit better at about 6-dB loss per 100 feet. Now 
you have 2.5 Watts to work with instead of I! 
(Any victory, however small. ... ) 


Of course, you can select rigid transmis¬ 
sion lines such as Prodelin Spir-O-Line or 
Andrew Heliax cable in diameters of up to 
1 -5/8 ". The more common sizes are I /2" and 
7/8", but be prepared to spend a few dollars 
for it. Using 1(30 feet of 7/8" Heliax, for 
example, would cut your losses to about 3 dB 
per 100 feet, giving you 5 of the original 10 
Watts to work with. You’ll pay a steep price 
for it, though—about $3 a foot! My advice? 
Stay with 9913. It's easy to use, readily avail¬ 
able, and inexpensive (from 40-50C/foot), 
and connectors for it are also inexpensive, 
easy to use, and readily available. 

Using type N fittings here is a must. 
Specially made N connectors are available 
from different sources including Amphe¬ 
nol. The RF Connection in Maryland makes 
a particularly nice center pin for Kings 
type N connectors to use with this cable. 
If you employ the standard PL-259 con¬ 
nectors—even with Teflon™ dielectric— 
be prepared to see 1.5-dB loss in the 
connector. A PL-259 looks nothing like 
50 Ohms at this frequency, so stay away 
from ’em. 

Another good choice for low-power ap¬ 
plications is the time-tested BNC connec¬ 
tor. It’s also cheap, easy to use, and plenti¬ 
ful. Best of all, it looks like 50 Ohms way 
beyond 23 cm! 

Antennas, antennas. Here you have a few 
choices. Larsen Antennas (of Kul-Rod fame) 


MANUFACTURERS OF 23-CM RADIO EQUIPMENT AND ANTENNAS 


iCOM America, Inc. 

2380-116th Ave.N.E. 
Bellevue WA 98004 

1.2.3.6 

Microwave Modules, Ltd. 
North American Distributor: 
The PX Shack 
52 Stonewyck Drive 
Belle Mead N J 08502 

3.4.5.6 

Mirage/KLM Communications 
PO Box 1000 
Morgan Hill CA 95037 
7 


Down East Microwave 
Box1655ARFD#1 
Burnham ME 04922 
3,4,9 

Larsen Electronics, Inc. 
11611 N.E.50th Avenue 
PO Box 1799 
Vancouver WA 98668 
10 

F9FT Antennes Tonna 
The PX Shack 
52 Stonewyck Drive 
Belle Mead N J 08502 
7.8 


SSB Electronik 
North American Distributor 
T ransverters Unlimited 
PO Box 6286 Station A 
Toronto, Ontario M5W1P3 
3,4, 5. 6 

Trio-Kenwood Communications 
1111 West Walnut Street 
Compton CA 90220 
1 

Jay beam. Ltd. 

Spectrum International 
PO Box 1084 
Concord MA01742 
9 


Key to 23~Cfn Equipment 

1 FM transceivers 

2 SSB/CW transceivers 

3 Linear transverters 

4 Rf power amplifiers 

5 Receiving converters 

6 Preamplifiers 

7 Yagi antennas 

8 Stacking frames 

9 Loop yagis 

10 Mobile and base 

vertical antennas 


73 Amateur Radio • June, 1987 25 




I 


I 
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II 





lC-735 

List 

Juns 

lC-735 Gen. Cvg. Xcvr 

$999.00 

Cans 

IC-75lAGen.Cvg.Xcvr 

1649.00 

Cal! $ 

R7000 Gen. Cvg. Revr. 

1099.00 

Calls 

R71A Gen. Cvg. Revr. 

949,00 

Calls 

IC-27A/H FM Mobile 25w/45w 

429/459 

Calls 

IC-28A/H FM Mobile 25w/45w 

429/459 

Cans 

IC-37A FM Mobile 25w 

499.00 

Calls 

IC-47A 440 Mobile 25w 

549.00 

Calls 

IC-04AT UHF HT 

449.00 

Calls 

IC-48A UHF 45w 

459.00 

Cans 

IC-38A FM Mobile 25w 

459.00 

Calls 

IC-02AT FM HT 

399.00 

Cans 

IC-M2AT Micro HT 

329.00 

Calls 


KENWOOD 



TS‘440S/AT 


TS-940SAT Gen. Cvg. Xcvr 

$2249.95 

Calls 

TS-430S Gen. Cvg. Xcvr 

819.95 

Calls 

TS-711A All Mode Base 25w 

899.95 

Calls 

TR-751A All Mode Mobile 25w 

599.95 

Calls 

TM-201BFM Mobile 45w 

369.95 

Calls 

TM-2530A FM Mobile 25w 

429.95 

Calls 

TM-2550A FM Mobile 45w 

469.95 

Cans 

TM-2570A FM Mobile 70w 

559.95 

Calls 

TH-205 AT, NEW 2m HT 

259,95 

Calls 

TH-215A, 2m HT Has It All 

349.95 

Calls 

TH21BT2M HT 

259.95 

Calls 

TH31BT 220 HT 

269.95 

Calls 

TH41BT 440 HT 

269.95 

Calls 



FT757GX 


FT-757GX Gen, Cvg. Xcvr 

995.U0 

Call 

$ 

FT-767 4 Band New 

1895.00 

Call 

$ 

FT-270RH FM Mobile 45w 

439.95 

Call 

$ 

FT-290R All Mode Portable 

579.95 

Call 

$ 

FT-23 R/TTMini HT 

299.95 

Call 

$ 

FT>209RH RM Handheld 5w 

359.95 

Call 

$ 

FT-726R All Mode Xcvr 

1095.95 

Call 

$ 

FT-727R 2M/70CM HT 

479.95 

Call 

$ 

FT2700RH 2M/70CM 25w 

599.95 

Call 

$ 



3919 Sepulveda Blvd. 
Culver City, CA 90230 
213-390-8003 


CIRCLE 272 ON READER SERVICE CARD 


Segment 

Use 

1240-1246 

ATV 

1246-1248 

NBFM, digital, duplex links 

1248-1252 

Digital 

1252-1258 

ATV 

1258-1260 

NBFM, digital, duplex links 

1260-1270 

Wideband experimental, satellite uplinks 

1270-1276 

Repealer inputs every 25 kHz 

1276-1282 

ATV 

1282-1288 

Repeater outputs every 25 kHz 

1288-1294 

Wideband experimental, ATV 

1294-1295 

Narrowband FM simplex, 25-kHz channels 

1294.5 

National FM simplex calling frequency 

1295-1297 

Weak-signal SSB, CW 

1297-1300 

Digital communications 


Table I. The current 1240-1300~MHz ARRL band plan adopted in 1985 (Novice subband 
indicated in italics). 


makes an excellent collinear antenna for 
1200-1300 MHz, employing either magnetic 
or fixed mounts. These NMO series antennas 
employ a special Belden type 9311 cable 
about the size of RG-58, with a loss rating of 
16 dB/100 ft. The supplied coaxial cable is 
about 17 feel in length, so you are talking 
perhaps 3-dB total losses in a mobile installa¬ 
tion. Gain is comparable to a collinear on 
lower frequencies, typically in the range of 
4-5 dB due to the low angle of radiation. 

For extended-range communications, con¬ 
sider a yagi (or several of them!). Many man¬ 
ufacturers offer high-performance beams for 
23 cm, among them KLM, Tonna, Jaybeam, 
and Down East Microwave. 

The KLM and Tonna designs are of a more 
conventional straight-element type, with 
KLM producing an IS-dB, 44-element yagi, 
and Tonna producing 23- and 55-element 
versions. The yagis from Down East are of 
the loop type and are available in 45-eIement 
configurations. The reason for the loop de¬ 
sign is to eliminate the effects of water 
droplets or ice particles hanging from the 
elements (which degrades performance). 
Jaybeams arc also of the loop variety and 
come in two versions. 

Remember, of course, that most FM com¬ 
munications will employ vertical polariza¬ 
tion, and most weak-signal work will use 
horizontal polarization. (At 23 cm, polariza¬ 
tion losses can be in the 50-60-dB range!) All 
things considered, I suggest the single yagi 
approach for starters. One antenna, one feed¬ 
line, and (hopefully) one radio to keep it 
simple. After you acquire some experience 
on 23 cm, you can decide how best to upgrade 
your station and antennas. 

Remember also that you are working with 
microwave energy, so be careful! The FCC 
specified the 5-Watt power level for safety 
reasons, so use common sense. Don’t make it 
a practice to stand in front of yagi antennas 
while transmitting. These antennas quite of¬ 
ten have 20 dB or more gain at 23 cm, so 
your 5 Watts at the feedpoint become more 
like 500 Watts erp (efl'ective radiated pow¬ 
er)! As far as FM operation goes, I don’t see a 
real problem with hand-helds running 1 Watt 
or less. 


Operating Considerations 

Now for the $64,000 question: Just who 
can I work on 23 cm, anyway? Admittedly a 
legitimate question, what with 25 MHz of 
spectrum space available and very little activ¬ 
ity at present. Most operation on 23 cm oc¬ 
curs during contests and most of that is SSB/ 
CW on or near the national weak-signal 
calling frequency of 1296.100 MHz. The 
current 1240-1300-MHz ARRL band plan, 
adopted in 1985, is shown in Table 1. 

By viewing the table, you can see that 
there’s plenty of spectrum space for a variety 
of interests, from exotic wideband modes to 
amateur television (ATV), digital modes 
such as packet, satellite modes such as OS¬ 
CAR mode L (uplink at 1268 MHz), and, of 
course, narrowband FM and weak-signal 
work. As mentioned earlier, the predominant 
modes are SSB and CW around 1296.100, 
but this has been largely due to availability of 
equipment, with most of those operators us¬ 
ing transverters or home-brew transmit and 
receive converters. 

I would hope that a subband adjacent to the 
national calling frequency at 1296.100 would 
be redesignated for Novice weak-signal 
work. The reasons are quite obvious: Any 
radio equipment tuned to peak performance 
at 1296 will yield satisfactory results at 1295 
or 1294 MHz. The same would apply to an¬ 
tennas as we are talking a variation of less 
than .25% in frequency. Also, higher-class 
licensees currently active on 1296 could, 
with minimal effort, switch downward to 
1294 MHz by installing a different crystal in 
transverters. Of course, stations with multi¬ 
modes such as the IC-1271A would be able to 
make the excursion easily. 

In summary, the 23-cm band presents nu¬ 
merous opportunities for both newly licensed 
Novices and seasoned higher-class amateurs. 
There hasn’t been a better time to get state-of- 
the-art equipment and antennas, either. If 
you still aren’t sure, try and find a local 
ham who’s already active on 23 cm. He’ll 
probably be glad to share his knowledge with 
you. (I don’t know anyone on 23 cm who 
wouldn’t like to see a little more activity on 
the band, especially during contests!) See 
you on 23!B 
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Jim Grubbs K9EI 
PO Box 3042 
Springfield IL 62 708 



K9EI covers the basics and terminology of a ham's digital 
world—from Samuel Morse's basement to packet proficiency. 


T he news is out and it is good news in¬ 
deed! The FCC has significantly en¬ 
hanced the operating privileges of over 
80,000 existing Novices (Technicians also 
can use the new Novice privileges). The most 
obvious addition is the reinstatement of some 
voice privileges for Novices. Yes, reinstate¬ 
ment is the right word. Back in the days 
before air and water, Novices had a two-me¬ 
ter voice band. Yours truly operated regular¬ 
ly as KN9E1V back in 1961. 

This time around it’s much better.. .SSB 
operation on a portion of the 10-meter band 
(28.3-28.5 MHz) and “all modes” on the 
222.10-223.91-MHz band. Additionally, the 
entire band from 1270 to 1295 megahertz is 
available to Novices. 

While handie-talkies are selling like hot- 
cakes for the new bands and Novices are 
crowding onto the SSB subband on ten, a 
vast new world of additional modes is 
beckoning the newcomer to some exciting 
challenges. 

Digital Privileges 

It’s popular to say these days that Nov¬ 
ices have been granted “digital privileges.” 
The truth is. Novices have enjoyed digi¬ 
tal communication for many years. For a 
long time, it was the only mode they were 
permitted! 

Though it may not be fashionable to think 
in these terms, Morse code is an early form of 
digital transmission. It has laid the ground¬ 
work for far more complicated systems. The 
best place to start, as they say, is at the begin¬ 
ning, so let’s take a quick sweep through 
history and find out how we got to where we 
are today. It’s going to be a quick ride, so 
hang on. 

Pre-Mlorse 

Let's go back thousands of years ago and 
look in on Joe and Jane Caveperson. Things 
were pretty simple then. Spoken language 
consisted of a few grunts and an occasional 
whomp on the head with an early form of the 
Wouff-Hong. Chances are very good, 
though, that at some point they felt a need to 
“count” things. Fingers and toes make a 
good way to keep track of things as long as 
there aren’t too many things. Each finger or 
toe represents the same quantity. It’s not an 
accident that in modern times we refer to 
these appendages as “digits.” In reality, Joe 


and Jane were already involved in “digital” 
computing, 

S.F.B. Morse 

It would be a number of years before any 
significant change would take place in digital 
communication. In the 1800s Samuel Morse 
would introduce a simple electronic system 
for sending messages over large distances. 
Interestingly, the original Morse system 
actually used a “teleprinter” of sorts rather 
than relying directly on human intercep¬ 
tion of his code. An early form of chart 
recorder placed a moving paper tape under a 
pen. As a signal was received, the pen came 
in contact with the paper leaving a series of 
“marks” and “spaces.” An operator could 
then look at the paper tape and “read” the 
message. 

Later systems involved the use of nothing 
but a sounding unit. The story goes that some 
operators developed the talent of copying 
messages with the pen units by listening di¬ 
rectly to the sound made as the pen moved up 
and down. Regardless, what Morse did was 
to create an electronic system of communica¬ 
tion using combinations of on and off signal¬ 
ing. That’s one of the basic rules for digital 
communication. 

You must be able to reduce the transmis¬ 
sion to one of two states. Morse’s system did 
that. The special combination of dits and dahs 
that form Morse code are derived from a set 
of rules defining each element and how they 
are assembled into words and messages. In 
modern terms, protocol is the word we use to 
describe those rules. 

When radio experimenters began having 
success, Morse code was a natural way to 
communicate by radio waves. It would be a 
few years before voice transmissions would 
become commonplace. In modified form, 
Morse code reigned supreme. 

Teletype 

It is the nature of the human race to want 
to do things more easily and communica¬ 
tors are no exception. Several things hap¬ 
pened that resulted in what we now call 
Teletype^". (Although the word has come to 
be used generically. Teletype is a registered 
trademark.) 

Telegraphers and experimenters including 
a man named Baudot were searching for a 
way to group several code transmissions to¬ 


gether over a single landline circuit. Baudot 
invented a system that was a form of time¬ 
sharing allowing five operators to all use the 
same circuit. It consisted of a rotor system 
that passed over a metal ring broken into five 
parts. A similar device was placed on each 
end and synchronized so that the circuit was 
available to each operator in rotation for a 
short period of time. Crude, but effective. 

The desire to have a real teletypewriter led 
ultimately to using Baudot’s system in a 
slightly different way. Rather than using 
Morse’s code, a system of signaling was cre¬ 
ated that required exactly five elements to 
create every character. Through binary arith¬ 
metic we can see that 32 distinct combina¬ 
tions can be created with such a code. That’s 
enough to cover all of the alphabet and 
some of the numbers. By designating one of 
the combinations as a shift code, a separate 
letters case and figures case was created, 
almost doubling the number of combinations 
available, 

A few other things come into play when we 
talk about Teletype techniques. First, re¬ 
member that each element within each char¬ 
acter is sent sequentially. The individual ele¬ 
ments flow one after another in a serial 
fashion. Additionally, you can start and stop 
sending characters at any time with a standard 
Teletype system. When characters can start 
at any time, the system is called asyn¬ 
chronous. It is necessary to let the receiving 
station know when a character is going to 
begin, so an additional bit of information is 
required, called a start bit, at the beginning of 
every letter sent. 

Finally, mechanical machines are very 
hard to keep in close tolerance. Inventors 
found that the addition of one or more stop 
bits at the end of each character allowed the 
mechanics of the receiving machine to get 
ready for the next character. 

The system just described is still in wide 
use today, though computer devices have re¬ 
placed the mechanical machines for the most 
part. Standard amateur speeds include 60- 
word-per-minute and 100-wpm teletype. 
Radioteletype (abbreviated as RTTY) is 
the first “new” digital mode that is now 
open to Novices on the 28-, 221-, and 1270- 
MHz bands. 

More Bits 

Particularly as computers became a reality 
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Photo A. AEA *5 PK-232 is an example of a station controller that allows you to operate all 
digital modes with a computer. The PK-232 can operate VHP and HF packet, CW, RTTY, 
ASCII, and AMTOR. 



Photo B. MFJ 5 1274 is an example of a packet terminal node controller (TNC). It is equipped to 
operate both HF atid VHF packet. 


in the business world, a real need existed for 
a code similar to Baudot or Teletype code 
(also known as Murray Code) that allowed 
more combinations. American Standard 
Code for Information Interchange, or 
ASCII, is the result. It is a seven-bit code that 
allows 128 separate combinations. An eighth 
bit can be used for some rudimentary error¬ 
checking. Modern computer designers have 
elected to use the eighth bit to designate an 
additional 128 characters, often used for spe¬ 
cial control signals and graphics. In practical 
operation, ASCII sounds just like RTTY and 
remains a serial, asynchronous form of com¬ 
munication. It's also available to the digital 
Novice on the same bands already men¬ 
tioned. It opens up the possibility for easy 
computer program exchange over paths that 
aren’t subject to noise. Line-of-sight commu¬ 
nication on 221 would be a good choice, for 
example. 

While all of this is nice, what about all the 
really modern things you’ve read about? 
They are yours, too, and here’s a brief run¬ 
down on the basics. 

AMTOR 

Maritime interests have long used Teletype 
circuits and Morse to relay messages from 
ship to shore. Commercial interests were 
frustrated by poor conditions that often re¬ 
quired manual retransmission of messages. 
They longed for a way to automatically rec¬ 
ognize errors and correct them * 'on-the-fly. ’ ’ 
Amateurs were intrigued by the possibility, 
too, and created something called AMTOR 
for Amateur Teletype Over Radio. 

AMTOR is a seven-bit code with a differ¬ 
ence. It is designed so that there must always 
be a balance of four marks (or ones) to three 
spaces (or zeros) in each character. That stip¬ 
ulation reduces the number of characters 
available to just about that of standard Baudot 
transmissions. It makes it easy to spot errors, 
however, since the wrong combination re¬ 
sults in the receiving system marking the 
character invalid. 

Secondly, AMTOR is a synchronous sys¬ 
tem. The transmitting and receiving station 
must stay locked together in near perfect har¬ 
mony. In simple terms, a short block of char¬ 
acters is transmitted, then the sending station 
pauses and listens for an acknowledgment. If 
everything is OK, the next group is sent; if 
everything’s not OK, the bad block is repeat¬ 
ed until it is acknowledged. 

A control code allows the stations to switch 
roles between master and slave, allowing 
both the chance to transmit. What you hear on 
the air sounds like two birds chirping at each 
other. 

AMTOR can also be used by Novices, but 
it’s not the easiest mode to use. While several 
packages are available for popular home 
computers, there are some timing problems 
that can easily come into play either in the 
computer itself or in your particular radio. If 
you are considering AMTOR, you might 
want to see it in operation before investing. 
There are hardware AMTOR units available 
that are highly reliable, but they come at a 
premium price. 


A second AMTOR mode does allow for 
one-way bulletin-type transmissions. AM¬ 
TOR Mode B, as it is called, uses a form of 
“Forward Error Correction,” Mode B does 
allow for a higher degree of reliability than 
standard RTTY, but not as great as Mode A 
(which was described before). 

Packet 

Unless you have been hiding under a rock, 
packet radio has no doubt come to your atten¬ 
tion. What is it? Well here’s a brief introduc¬ 
tion to get you started. 

First of all, packet uses synchronous trans¬ 
mission techniques. Each character or unit 
of information has a distinct time slot. Ex¬ 
act timing between stations is required. For¬ 
tunately that’s not too hard to do. Rather 
than using start and stop bits as standard Bau¬ 
dot does, something called a flag is attached 
to the beginning and end of each group of 
data. It’s nothing more than a special combi¬ 
nation of zeros and ones that has been re¬ 
served for this special use. Special circuitry is 
able to pick out the “clock rate” or speed 
from the signal itself so that the receiving 
station can stay synchronized to the transmit¬ 
ting station. 

Flags are used in lieu of start signals. 
Rather than each character having an individ¬ 
ual beginning element, a large block of infor¬ 
mation begins with a flag instead. In common 
amateur practice, 128 or even 256 characters 
can follow a single flag. Even larger blocks 
are possible. 

Every bit that follows a flag signal has a 
unique time period. If no information is avail¬ 


able for transmission, a null signal must still 
be sent to ensure the proper timing. As a 
result, it is common in such synchronous 
systems to buffer the transmitted data (store 
the entire message in computer memory be¬ 
fore establishing contact) to eliminate wasted 
time on the air. 

It is important to note that the informa¬ 
tion that follows the flag can be anything. 
It can indeed be ASCII characters, and most 
packet operation today consists of such 
transmissions. It could just as easily be 
binary program information for a com¬ 
puter or, for whatever reason you might 
want to do it. it could be Baudot or any 
other code. This kind of versatility opens 
up the possibility for visual image transmis¬ 
sion and even digital audio. Wayne is still 
waiting for a report of the first transmission 
of digital audio via packet! It surely can’t be 
far away. 

With what I have described, we have a 
completely viable communication system, 
but it is not packet radio. We simply have a 
synchronous communication path. If we 
agree, by standard, to set aside a certain num¬ 
ber of bits of information following each flag 
for special information, we begin to create 
the system we call packet radio. 

One of the key ingredients in this special 
information is something called the Frame 
Check Sequence or FCS. Remember that we 
are buffering all of our transmitted data. By 
applying some sophisticated mathematics to 
the data, an all but unique number can be 
generated. That number, the FCS, is includ¬ 
ed in the transmission. On the receiving end, 
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the same calculation is made. If the FCS 
numbers match, the data is considered valid 
and allowed to pass on to the screen or print¬ 
er. If not, the receiving station does not ac¬ 
knowledge that particular block of data. After 
a short period of time, the transmitting station 
will resend the data, still looking for an ac¬ 
knowledgment. 

The AX.25 protocol is the set of rules gen¬ 
erally used in amateur circles today. A sec¬ 
ond protocol called Vancouver is popular in 
some areas of the world. It was created by 
early digital experimenters in Canada. Keep 
in mind that one protocol is not inherently 
better than the other. It is simply a mailer of 
convention that AX.25 is in wider use. 

The term packet radio comes from the idea 
that information destined for the same loca¬ 
tion is grouped together in packages or 
“packets’* before transmission! 

Much, much more goes into the specifics of 
packet radio protocol, but if you understand 
the simple concepts I’ve outlined here, you 
are sure to know more than the majority of 
old-timers already. 

What Now? 

What else can you do as a digital Novice? 
The possibilities arc probably only limited by 
your imagination. Keep in mind that while at 
the present time it isn’t a digital mode, you 
can even operate a fast-scan television station 
on the 1270-MHz band! Up there, you can do 
anything the Extra-class licensees can do. 
only with reduced power. You also can’t be 


the control operator for a repeater, but you 
can operate through them. 

Let’s take a very quick look at what you 
need to experiment with some of your new 
privileges. Chances are good that you already 
own a personal computer. Most 7 ^ readers 
do. If that is the case, you’ll need a hardware 
interface, often called a terminal unit (TU) or 
computer patch, to match your computer sig¬ 
nals to your radio. You’ll also need some 
software capable of operation on your mode 
or modes of choice. If packet is what you are 
really interested in, the best way to go is with 
a special radio modem called a terminal node 
controller (TNC). While a TNC is a very 
sophisticated form of modem, it is one of the 
best dollar values on the market today. For 
not much more than $100, you can purchase a 
state-of-the-art unit! 

Universal modems that allow all digital 
modes with virtually any home computer are 
becoming very popular and I’m sure that 
Novice enhancement will add fuel to the fire. 
They lend to be somewhat more expensive, 
but are often worth the price if you want to try 
everything available to you. 

If you don’t own a personal computer or 
any interface equipment yet, don’t be afraid 
to search out an old VIC-20 in the flea mar¬ 
ket. While it does have some limitations, you 
can still use it quite effectively with your new 
privileges. While other low-price machines 
certainly will work, they often aren’t sup¬ 
ported with the same wide variety of software 
and information. 


I told you it was going to be a quick 
trip through the digital modes! I hope you 
got a feel for the way in which digital com¬ 
munication has developed, and some of 
the basics involved in each mode. Most 
importantly, 1 hope you will get involved. 
Just because other folks may be using 
siaie-of-ihe-arl packet systems doesn’t 
mean you and your buddies can’t experi¬ 
ment with straight ASCII transmissions. 
You don’t need a new computer system. 
The one you have will work fine—or you 
can make a minimal investment in some¬ 
body else’s castoffs. In many cases, you 
might even find an “Elmer” willing to loan 
you an old unit that he/she isn’t using any 
longer. 

If you are looking for more information, 
check the old issues of 73 . Most of the popu¬ 
lar interfaces and software have been re¬ 
viewed over the last few years. My own 
books (see below) may be of help. Get in¬ 
volved! Enjoy the new privileges, and show 
off what you can do to your family and 
friends. 

Remember, Sam Morse was a digital com¬ 
municator ... and you are too! ■ 


Jim Grubbs K9EI is the author of The Digital 
Novice and Get *** CONNECTED to Pack¬ 
et Radio. Both are available from QSKY Pub¬ 
lishing, PO Box 3042, Springfield IL 62708. 
This article copyright 1987 by Jim Grubbs 
K9EL 



POCKET SIZED!? 

1-600 MHZ 

FREQUENCY COUNTER 
BUILT. TESTED, AND 
READY-TO-GOI 


ONLY $49.95 Prepaid 


HAND HELD!! 

1-1300 MHZ 

FREQUENCY COUNTER 
BNC INPUT CONNECTOR 


ONLY $79.95 Prepaid 


PICK UP THOSE WEAK 
SIGNALS! FULLY 
ENCLOSED PA-19E HAS 
-5-200 MHZ RANGE- 
POWER SUPPLY OPTION 
AT NO CHARGE WITH 
THIS PREAMPLIFIER. 

ONLY $24.95 Prepaid 

Without case... $9.95 


PA-20E PRE-AMP 
FULLY ENCLOSED 
WITH A DC-1000 MHZ 
RANGE AND POWER 
SUPPLY OPTION- 

ONLY $34.^ Prepaid 

without ease... S19.95 


t^ racfio onJer^ pfe-an^pg^ers 


DIGITREX ELECTRONICS 


division of NCI West Coast: 

10073 Nortfi Maryann Call Ray Lukas 

Northville, Ml 48167 805-497-2397 

Ponoruti cftacAs. mmey orders. MmtdtCamf on Vtsa are 
wetcoaw Orcatffna CO O rtWNE (3131 343-7313 NOW! 
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R. Gary Hendrickson W3DTN 
1419 Ijarch Road 
Severn MD 21144 


Tune In 22 


Convert GE's MASTR-PRO receiver to 220 MHz 
it's as easy as winding a few coils. 


A s most 22 O-MH 2 repeater owners and 
users are well aware, there is a very 
limited source of high-quality commer¬ 
cial FM receivers for this band. The GE 
MASTR-PRO UHF receiver (type ER- 
42[X1) makes an excellent 220-MH2 re¬ 
peater, mobile, or base-station receiver 
after this relatively simple conversion, which 
can easily be accomplished over a week¬ 
end. The converted receiver has excel¬ 
lent sensitivity and front-end selectivity, and 
it retains all of the other qualities of the origi¬ 
nal unit. 

The easiest version to convert is the 
406-420-MH2 unit. However, the 450-470- 
MHz and 470-512-MH2 versions require 
only a little more effort. Note that some 
versions of the 406-420-MH2 units are de¬ 
signed for wideband FM use (± l5-kH2 devi¬ 


ation). These units should be perfect for 
packet radio use in the high-speed digi¬ 
tal “backbone'’ networks that are in the 
planning/construction stages in some parts 
of the country. 

Conversion 

The main part of this conversion consists 
of replacing the coils in the helical resona¬ 
tors in the receiver front end. A few oth¬ 
er minor changes can be made to opti¬ 
mize sensitivity after the resonator coils 
have been changed. Caution: Make certain 
the receiver is functioning properly on the 
original frequency before you start the con¬ 
version. If there are any problems, correct 
them first! 

To gain ready access to the coils and to 
make the job of changing them easier, first 


remove the frame from around the receiver 
casting. Remove all mounting .screws, in¬ 
cluding the power and antenna connector 
mounting screws. Remove the cover plate 
from the top of the casting, exposing the 
resonator coils. It will also simplify the Job if 
you remove the i-f/audio/squelch board by 
unplugging the cable harness from the pins on 
the board. 

Wind new coils for all of the helical res¬ 
onators according to Table I. Use ^12 bare 
copper wire (it need not be enamel-covered). 
Wind the new coils around a 1/2-inch-diame¬ 
ter rod and adjust the turn spacing so the coils 
are the same length as the original coils that 
are being replaced. The completed coils 
should have an inside diameter of about 
33/64" (slightly over 1/2"). 

To remove the old coils and install the 
new ones, mount the receiver casting in a vise 
and direct the flame from a home-type 
propane torch directly at the solder mounting 
point of each coil. Be careful to direct the 
flame away from any nearby wiring. After a 
few seconds, the old coil will drop out of its 
mounting hole. 

Remove the solder lugs from the tapped 
coils and slide them onto the replace¬ 
ment coils. Pre-tin the lead of the replace¬ 
ment coil and install it in position, being 
careful to center the coil in the middle of 
the resonator cavity. Removal of the old coils 
and installation of the new ones will be eas¬ 
ier if you first either remove the tuning discs 
or screw them flush against the bottom of 
the cavity. 

After all resonator coils have been 
changed, screw the tuning discs in toward 
the open end of the coils and carefully 
bend the coils so the discs will turn inside 
the coils up to about 1/2 coil turn with¬ 
out touching the coils. Remove the out¬ 
put coupling link (L432) from the last 
multiplier resonator and replace it with a 
longer link to increase the amount of cou¬ 
pling and LO injection (see Fig. 1). Adjust 
the link so it comes close to the coil without 
touching it. 

If the original receiver was intended to tune 
the 450-512-MHz range, some fixed capaci¬ 
tors in the LO/multiplier chain will have to be 
changed. Replace these caps with values 
shown on the schematic for the 406-420- 
MHz version of this receiver. If your receiver 
is the 406-420 version, ignore this step. The 




Number of 

Tap(Turns 

Coil# 

Function 

Turns 

Above Gnd.) 

L410/412 

Antenna input 

7-1/4 

172 

L411/413 

Rf amplifier input 

7 - 1/4 

3/8 

L414/419 

Rf amplifier output 

7 

1/4 

L415/420 

Rf interstage 

7’^1/4 

None 

L416/421 

Rf interstage 

7-1/4 

None 

L417/422 

Rf interstage 

7-1/4 

None 

L418/423 

Mixer input 

7 

1-1/8 

L424/426 

Last multiplier collector 

■ 

378 

L425/427 

Last multiplier output to mixer 

7-1/4 

None 


Table L Coil data. 
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caps in question are; C6/C7 or C40/C41 
across T1-T2 or T7-T8 on the oscillator 
board (should be 39 pF), C2/C3 across Li on 
the multiplier board (should be 30 pF), C5/ 
C6 across L2 on the multiplier board (should 
be 6 pF), and C7/C8 across L2 on the multi¬ 
plier board (should be 20 pF). 

This completes the conversion process. 
Reassemble the receiver frame and install 
the i-f/audio/squelch board. Replace the 
cover over the helical resonators, but use 
only two or three screws to attach the cover 
if you intend to do any diddling with the 
coil taps. 

Tune-up 

The crystal formula is different from the 
original since the last multiplier stage in the 
LO/multiplier chain (A413/A414 [Q2], orig¬ 
inally an X2 multiplier) now operates straight 
through as a buffer. The new crystal formula 
is: FxtaJ = (Fopcr “ 12.4) / 12 MHz. If you 
operate in the 220.5-225.0-MHz amateur 
band, the crystal will fall in the range of 
17.3417 to 17.7167 MHz. All other crystal 
correlation data is unchanged. 

Now align the receiver in the normal man¬ 
ner. You might be able to improve sensitivity 
by adjusting the positions of some of the coil 

''The main part of this 
conversion consists of 
replacing the coils in the 
helical resonators in the 
receiver front end. ” 

taps or by adjusting the spacing of the cou¬ 
pling link from the output of the last multipli¬ 
er resonator coil (L432) to the first mixer. 
The tap positions listed in Table 1 were deter¬ 
mined by experimentation. 

After you align and “diddle"’ with the re¬ 
ceiver, sensitivity is about 0.25 uV for 20 dB 
of quieting on a U.H.S. receiver (the receiver 
with an if amplifier stage—A410/A411). It 
has been suggested that the coupling aper¬ 
tures between resonator cavities may not be 
the correct size for minimum insertion loss/ 
optimum selectivity at 220 MHz. I have not 
experimented with this and would be happy to 
hear from anyone who does try to optimize 
the coupling. 

Note: Be sure to label the receiver to in¬ 
dicate that it has been converted, because 
there is no external visible evidence to re¬ 
veal that the unit has been modified! Sche¬ 
matic diagrams or instruction manuals for 
these receivers are frequently available at 
hamfests, usually from people selling surplus 
FM gear. 

That’s it! I have converted several of these, 
and they all work fine. The first guinea pig 
is being used on the Maryland FM Asso¬ 
ciation’s 222.16/223.76-MHz repeater in¬ 
put at Jessup, Maryland, and is performing 
exceptionally well. I hope yours is equally 
successful. ■ 

'*When You Buy, Say 73*’ 


Super ComShack 64 

Repeater Controller/Dual Remote/Rutopatch 


System control tnt^facel | (^trld g e Optlw ] 



Instant code 
practice mode 
controlled from 
your H T 

- 


•Remotely programable with Touchtones/ change up 
to 9 sets of access codes from H J. or telephone! 
•Synthesized speech consisting of high quality 
male or female digitized human voice 
•Dual Remote base (H.F. & V.H.F.) 

•Autopatch & Super Repeater Controller 
•Program voice ID tall message from your HJ. 
•Automatic voice clodc & activity timers 
•Multiple commands can be executed at once 
(up to 16 digits per command string) 
•Sub-audible tone & speed dial compatible 
•Alarm clock & auto-excute command strfngl 
•Optional autoboot cartridge (no disk drive needed) 
•Send system commands from telephone line! 




•»Generates random code practice @ any speed with 
voice readback after each 20 random code group I 
•Set CW speed & pitch from your H J. 

•Input up to 22 vocab words & letters as ID or 
mall box message ^ speed dial rates from H J. 
•Enable/dlsable up to50; tel + wildcards 




•300 Touchtone loadable Autodial numbers 
plus 10 Emergency Autodial (quick access) 

•300 Revise patch call signs uploaded fran 
your HJ ./general or directed page modes 
•Incoming caller receives voice message to enter 3 
digit code to selective pageacall sign (DP. mode) 
•Phone number memory readback 
•Enable/disable 50 area codes + wild card *^*8 
•Full or half duplex (repeater on/off) 

•Storage of MCI/Sprint access codes 

•Call waiting allows switching to second phone line 

•Touchtones are regenerated onto the tel./speed dial 

•Touchtone or dial pulse modes 

•Reverse patch active In al 1 modes j 


dupli^r 


Turn off the 
repeater & change 
all access codes 
from an H.T. or 
any teiephonel 


• H.F. remote supports: Yaesu FT-757/767/980 
KenwoodTS-440/940. Icom IC-735 

•2nd remote control data supports: Yaesu FT-727 
FT-767 & Kenwood 711/811-(T the-7950 or 
TS-2530/70 with RAP I (control cord ) 

• 10 H.F Memory channels/enter or recall 
•Automatic USB/LSB/FM/AM mode select 
•Scan up/down. fast. or 1 OOhz 

•Control CS-8 reloy/latch /mostK* reset /Status 
•H.F./V.H.F. Monitor only or TX enable modes 
•All control Inputsa^e voice confirmed Including 
frequency, mode, scan status, time, outputs on/off 
•VHF remote, os link Input, & repeater can be active 




•8 Latching Relay control (CS-8) $ 79.95 
+ 3 DPDT 2A relays, 5 open collector outputs 
+ user defined 2 letter function name & state 
+ automatic PTT fan control/master all off code 
•Optional CMOS auto-boot 72k EPROM Cartridge 
programmed with your parameters $99.95 
•KeypadControl for VHF remote; RAP I $ 149.95 
•Super ComShat^ Manual ( credit later) $ 15.00 

( MODEL CS64S~|349.95 (wired and tested)) 

includes: computo" Interface, disk, cables & manual. 
duplex & simplex versions are supplied 
(some features not applicable when using simplex ) 
(add $4.00 shipping / Ca. residents add 6*) 

nASTHRCARO/VISA/CH£CK/n.O./COO 

Engineering Consulting 

585 Candlewood St. 

Brea, Ca. 92621 
tel: 714-671-2009 


Module installs inside the radio In 15 Min. Boost audio to 
I watti Low standby draln/Corrects low aud1o/1 000*s o f 
happy users (Works in other H.T/s too) 

Used by Police,fire, Emergency, when It needs to be loudf 

now available > AUDIO BLASTER' 

FORTHE Fr-727R |Mo(teI AB I-$19.951 


50.000 conblnatlons 



Program your computer In basic to decode multidigit “strings”, 
sound alarms, observe codes , Simple to Install; 12 VDC 
/audio; Includes basic program for C64 /VIC20/CI28;all 
computers! “DECODE-A-PAD * I Model DAP $69.95 


RAP-1 


Radio uiKter control 


M jcOLi^W I B«sa 

Remote Keypad Rows & Columns Controller Plus Two 4 digit fli 
decoders (on/off )/W111 control frequency of any keypad entry 
radio such as the Kenwood 7950/2530/IC04-AT. Easy to Install 
In parallely with existing keypad/Use with ComShack 64 as a 
freq. controller or with Pro SMrch rotor control box/A versatile 
board for all remote control applications. The latches may be 
used for on/off or momentary. 

•REMOTE-A-PAD- I Mod.! RAP- I J149.95 1 


Wired and tested + 5 to ♦ 12 Volts/ 
User programable to 50,000 codes/ 
All 16 dIgIts/Send code once to turn 
on, again to turn off/ Momentary & 
Latching output/drives relay/LED 
latch Indicate/Optional 4 digit extra 
custom latch IC's $8.95 each/add as 
many latches as you want to your 
external board jriodel TSD ^59 ^ 

MM MIT Tmtchtoiig- 

HIHPi 

H9S?Teltone 
5 to 12v. 15ma 

(SSI-201 compatable)/1na 3.58 
Mhz Crystal/ 22 pin socket, Data 
Sheet, Sample circuits, decoder 
specs, all! 6 touchtones, BCD/HEX. 

^ No filters req | Model TTK <22.95 | 
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novice 

UYEI 



At 0001 UTC on March 21, 1987, Nov^ 
ices ceased to be the second‘Class CW 
citizens of the amateur airwaves. The aver¬ 
age Novice operator can now open his 
mouth to do something other than curse the 
powers that created a Morse-only Novice 
license. 

Novice privileges on 80,40, and 15 meters 
remain unchanged. The new Novice privi¬ 
leges are as follows: 

28.1- 28.3 MHz CW, RTTY; 200 W PEP 

28.3-28.5 MHz CW, SSB; 200 W PEP 

222.1- 223.91 MHz All Privileges*; 25 W PEP 
1270-1295 MHz All Privileges*; 5 WPEP 

* Novices are not permitted to be repeater con¬ 
trol operators. 

The buyer's guide that follows is our attempt 
to show the ''enhanced’' Novice what equip¬ 
ment is available for these new bands and 
modes. Manufacturers are still scrambling 
to develop equipment to tap the large Novice 
market, so this is Just a taste of things to 
come. 


ICOM 


ICOM currently produces the 
largest line of equipment for the en¬ 
hanced Novice. 


220 MHz 


The IC-3AT is ICOM's 220 version 
of their most popular hand-held, the 
2AT. The 3AT features thumbwheel 
frequency selection and 1.5 Watts 
output. 



The IC-03AT is ICOM’s deluxe 
220 hand-held, featuring 10 full- 
function memories, scanning, 32 
built-in subaudible 
tones, 3 Watts output 
(with an option for 5 
Watts), and an LCD 
readout. Frequency 
entry is via DTMF key¬ 
pad. 

The IC-37A is 
ICOM’s “slim line” 25- 
Watt 220 mobile 
transceiver with 9 
memories, 32 PL fre¬ 
quencies, four scan¬ 
ning systems (memo¬ 
ry scan, band scan, 
program scan, and 
priority scan), and an 
LED readout. The 


37A comes with a DTMF mike with up/down 
frequency and memory scan. 


has 32 memory channels, scanning, and an 
LED display. The 1271A can be used for 
SSB, CW, and FM (including ATV). Front- 
end GaAsFETs provide exceptional receive 
sensitivity. 

28 MHz 

ICOM produces four HF transceivers that 
cover the 10-meter band: IC-735, IC-745, 
IC-751A. andlC-761. 

For more information about these ICOM 
products, please contact your local ICOM 
dealer directly. 



The IC-38A is ICOM’s new 25-Watt mobile 
rig with controls designed to suit the mobile 
environment. It has a large LCD display, 21 
memories, receive coverage of 215-230 
MHz. scanning, and memory lock-out. 

The 1C-375A is a 25-Watt all-mode base- 
station transceiver for 220. The 375A covers 
216-230 MHz and has 99 tunable full-func¬ 
tion memories, passband tuning, notch fil¬ 
ter, noise blanker, built-in swr bridge, and 
semi- or full-break-in CW. It has an amber 
LCD and a multi-function meter. Four scan¬ 
ning systems are available: band, pro¬ 
grammable, mode, and memory scan with 
programmable lock-out. Subaudible tones 
are built-in, as are standard repeater splits. 
The 375A will be available in June 1987. 

1.2 GHz 

The 1C-12AT is a 1-Watt hand-held that 
covers 1260-1300 MHz. The 12AT has 10 
memory channels and has both program 
and memory-channel scan. It allows pro¬ 
gramming of 32 subaudible tones. 



The 1C-1200 is a 10-Watt mobile 1.2-GHz 
transceiver. The 1200 covers 1240-1300 
MHz and features a large LCD readout with 
automatic dimmer, 21 memory channels, all 
subaudible tones built-in, and frequency/ 
memory scan. It also incorporates ICOM’s 
AFC (automatic frequency control) function, 
which automatically adjusts the receive fre¬ 
quency to the frequency of the transmitting 
station. 

The IC-1271A is a 10-Watt base- 
station multimode transceiver for 1.2 GHz. It 



AEA 


Advanced Electronic Applications, Inc., 
has announced their model RFM-220 9600- 
baud modem radio for the 220-MHz band. 
The RFM-220 is a synthesized transceiver 
that covers the entire 220-MHz band. It will 
operate at data rates from 0 to 9600 baud 
using external data controllers like the AEA 
PK-232 and PK-87. The CPU-controlled syn¬ 
thesizer allows 100 memory channels with 
memory scan and band scan. All synthesiz¬ 
er functions are remote-controllable. In 
addition to its data handling capabilities, 
the RFM is also a high-fidelity voice trans¬ 
ceiver with deviation settable from 4 to 10 
kHz, Sensitivity, selectivity, and dynamic 
range are achieved using a GaAsFET front 
end and multiple helical resonators. Pow¬ 
er output is adjustable from 1 to 30 Watts. 
The RFM-220’s price is expected to be 
about $^. 

AEA has also announced their new IO¬ 
meter SSB/CW hand-held, the MX-28S. The 
MX-28S offers two variable crystal oscilla¬ 
tors with operating ranges of 50 kHz each. 
The unit comes with crystals for 28.250- 
28.300 and 28.300-28.350 MHz (other crys¬ 
tal ranges are available for a nominal cost). It 
has an S-meter/output power meter and a 
noise blanker. CW operation can be accom¬ 
plished using the built-in push-button or an 
external key/keyer. External speaker and 
mikejacks are provided. When used with the 
standard telescopic antenna, it provides re¬ 
spectable portable DX performance. 
Portable 10-meter data operation is also 
possible with the MX-28S when it is used 
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with a portable computer and data con¬ 
troller. Power is derived from 6 AA drycells or 
7 AA NiCds. The MX-28S’s price is expected 
to be $300. 

For more information about these new 
AEA offerings, circle number 213 on your 
Reader Service card. 

CUSHCRAFT 

The Cushcraft A220-7 is a 7-element 220- 
MHz directional beam designed for FM and 
vertical polarization. The A220-7 is rear-end 
mounted so it can be put on a mast or tower 
leg. Forward gain is 11.0 dBd and front-to- 
back ratio (average) is 20 dB. 


The Cushcraft A220-11 is an 11-element 
220-MHz directional beam. Forward gain is 
13.2 dBd and front-to-back ratio is 20 dB. It 
features the Reddi-Match system, which 
provides for easy tuning and a hassle-free 
50-Ohm feed. 

Cushcraft's 10-3CDand 10-4CD Sky walk¬ 
er 10-meter beams are yagis that have been 
computer-designed to have maximum gain 
and minimum stdelobes and swr. These 
lightweight antennas can be installed by one 
person. Forward gains for the 3CD and 4CD 
are 8 and 10 dBd, respectively, and band- 
widths are 700 and 600 kHz, respectively. 

Cushcraft also produces a full line of 220- 
MHz mobile and portable antennas, as well 
as multiband HF beams which can be 
used in the 10-meter Novice subband. For 
more information about Cushcraft anten¬ 
nas, circle number 214 on your Reader Ser¬ 
vice card. 



MFJ offers a wide variety of products for 
the enhanced Novice. The MFJ RTTY/CW 
Computer Interface allows you to send and 
receive RTTY. ASCII. AMTOR, and CW. A 
crosshair mark/space LED tuning array al¬ 
lows for accurate tuning even under poor 
S/N conditions. It transmits on both 170- and 
850-Hz shift and includes a built-in RS-232 
interface. Variable shift tuning lets you copy 


any shift from 100-1000 Hz and any speed 
(5-100 wpm RTTY/CW, 300 baud ASCII). 
The unit works with VIC-20/C-64, Apple, Co- 
Co, Atari, TI-99, and other computers. It can 
be used with MFJ, Kantronics, AEA, or other 
software. This unit is priced at $179.95. 
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The MFJ-1274 is a full-featured packet ra¬ 
dio VHF/HF TAPR TNC-2 clone that in¬ 
cludes an LED tuning indicator, a TTL serial 
port, and a lithium-battery memory backup. 
All you need to operate the 1274 is your rig, 
any computer with an RS-232 serial port, 
and a terminal program. Speeds in excess of 
56K baud are possible with a suitable exter¬ 
nal modem. If you have a VIC-20/C-64/C- 
128, you can purchase an optional starter 
pack for $20 that includes interfacing cables 
and terminal software. The MFJ-1274 retails 
for $169.95. 

For more information about these MFJ 
products, circle number 215 on your Reader 
Service card. 

QSKY PUBLISHING 

Jim Grubbs K9EI has released The Digital 
Novice, a primer on data communication for 
beginners. This book covers every digital 
mode from Morse through packet, explain¬ 
ing in detail how each mode works and its 
suitability for the Novice operator. The book 
is 128 pages and costs $12.45 ppd. 

For more information about The Digital 
Novice, circle number 216 on your Reader 
Service card. 


THE 

DIGITAL NOVICE 

I 



by 

Jim Grubbs. K9EI 



KENWOOD 

The TH-31BT is Kenwood's compact 1- 
Watt 220-MHz hand-held. Weighing only 8 
oz,, the 31BT has thumbwheel frequency 
selection, a DTMF keypad, and CTCSStone 
switches. Standard repeater offsets are con¬ 
trolled by a simple switch. Standard acces¬ 
sories include a wall charger and a 180-mAh 
battery pack. 



The Kenwood TM-3530A is a 25-Watt 220- 
MHz mobile/portable transceiver that fea¬ 
tures 15 seven-digit telephone number 
memories, automatic repeater offset selec¬ 
tion, direct keyboard frequency entry, 23 
memory channels, large multi-colored LCD, 
16-key DTMF keypad, frequency lock 
switch, and GaAsFET front end. The 3530A 
(reviewed in this issue) is also suitable for 
base-station use. 





Kenwood’s TR-50 1-Watt portable 1.2- 
GHz transceiver features an LCD frequency 
readout, an S/rf power meter, 5 memory 
channels, and a 16-key DTMF microphone. 
The TR-50 comes with a shoulder strap, 
which makes it easier to take this microwave 
rig into the mountains. 

Kenwood also covers the 10-meter band 
with a complete line of multiband HF 
transceivers. 

For more information about these Ken- 
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switch, a transistorized preamplifier, excel¬ 
lent SSB response, low hum pickup, mini¬ 
mal susceptibility to RFI, and a universal 
six-wire cable for quick connection. It runs 
on a standard 9-volt battery. 


Bilal Isotron antennas allow you to operate 
on the HF bands without requiring a lot of 
room for antennas. Isotrons transmit as well 
as half-wave dipoles and have been tested 
at 3 dB less noise on reception compared to 
a half-wave dipole. The 10-meter Isotron 
measures 16" x 1-1/2" x4" and weighs only 
1 -1 /2 pounds. It has a 1 -MHz bandwidth and 
can handle 2 kW PEP. It is priced at $29.95 
plus $3.50 s&h. Isotrons are also available 
for 80,40, and 15 meters. 

For more information about the Bilal 
Isotrons, circle number 217 on your Reader 
Service card. 





For more information about the complete 
line of Shure microphones, circle number 
219 on your Reader Service card. 


The Antenna Company of America offers 
a cubical quad antenna for 220 MHz. It is of 
all-metal construction (except for the insula¬ 
tors). can be quickly and easily assembled, 
and requires no field adjustments. The an¬ 
tenna is fed with 50-Ohm coax and can han¬ 
dle 5 kW. It is also lightweight (less than 9 
pounds), allowing it to be rotated using a 
light-duty rotor (e.g., one designed for TV 
antennas). The ACOA cubical quad for 220 
MHz is priced at $159. ACOA also makes 
cubical quads for 144 MHz and 440 MHz. 

For more information about ACOA anten¬ 
nas. circle number 221 on your Reader Ser¬ 
vice card. 


The FT-109RH is Yaesu’s new 5-Watt 
220-MHz hand-held. It covers 220-225 MHz 
in 5-kHz or 10-kHz steps. Features include 
10 memories, battery saver, standard 1.6- 
MHz or nonstandard offset, and memory 
and priority scanning. It is equipped with a 
DTMF tone generator, front-panel multime¬ 
ter, and a VOX system. Optional acces¬ 
sories are interchangeable with other units 
in the 109/209/709 series. 

Yaesu also covers the 10-meter band 
with a complete line of multiband HF 
transceivers. 

For more information about the Yaesu FT- 
109RH, circle number 218 on your Reader 
Service card. 


The Shure model 526T Series II Super 
Punch‘d'' is a transistorized base-station mi¬ 
crophone that can be used to replace ceram¬ 
ic or dynamic high- or low-impedance micro¬ 
phones. The 526T features an adjustable 
volume control, a momentary or locking PTT 



ELECTRON PROCESSING 

The Brapper Box from Electron Process¬ 
ing, Inc., is a peripheral that ensures TNC 
compatibility with any amateur rig while at 
the same time protecting the rig. The Brap¬ 
per Box is installed between the TNC and 
the radio. Audio level sent to the rig from the 
TNC, as well as audio sent to the TNC from 
the rig, is precisely controllable from the 
front panel. Packet audio levels can be pre¬ 
set using panel-mounted pots. Internal reed 
relay keying protects the TNC’s keying tran¬ 
sistor from transients and reversed-polarity 
PTT lines, while making it easy to use a TNC 
with any radio (without using R-C networks 
or audio coupling transformers). 

For more information about the Brapper 
Box, circle number 220 on your Reader Ser¬ 
vice card. 


KANTRONICS 


The Kantronjcs KPC-4 dual-port commu 


nicator features two fully functional packet 
ports, digipeating on each port, and gateway 
between ports. You can bridge two frequerv 
cies on one band or operate crossband. 
Each port Includes a watchdog timer. The 
KPC-4 contains Kantronics’ Personal Pack¬ 
et Mailbox feature, which allows you and 
others to leave and collect messages. RS- 
232/TTL terminal interfacing provides com¬ 
patibility to all computers. The KPC-4 has a 
32K RAM, a 32K EPROM, and a 512-byte 
EEPROM. The KPC-4 retails for $329. 
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The Kantronics KPC-2 packet communi¬ 
cator allows you to work VH F/H F packet with 
any computer. The KPC-2 features a built-in 
HF and VHF modem, full-duplex operation, 
and multiple connect capabilities. It oper¬ 
ates at 300, 400, 600, and 1200 baud. The 
KPC-2 retails for $169. 

For more information about these 
Kantronics products, circle number 222 on 
your Reader Service card. 


wide range of tone products offered by Com¬ 
munications Specialists, Inc. The board can 
be installed in a wide range of radios not 
already equipped with a subaudtble tone 
squelch system. The SS-32PA is capable of 
producing 32 CTCSS tone frequencies, 
which are selected with a DIP switch on the 
board. For nonstandard tones, the SS-32P 
can be factory programmed for any tone fre¬ 
quency up to 256 Hz. 

To receive a free copy of the CSI product 
list, circle number 224 on your Reader Ser¬ 
vice card. 




The Lunar Industries, Inc., model 1.3M4- 
30P is a 220-MHz linear amplifier designed 
specifically for 220 handie-talkie owners. 
This solid-state power amplifier will boost a 
2-Watt HT output to 22 Watts, and the built- 
in preamp circuit will allow you to copy weak¬ 
er repeaters or simplex signals. The 1.3M4- 
30P operates from 13.8 V dc and retails for 
$139.95. 

Lunar’s model PAI-28 is an automatic, 
switching-type. 14-dB preamplifier for 10 
meters. The PAI-28 improves effective re¬ 
ceiver sensitivity and requires 12 V dc and 
a short coax cable between radio and an¬ 
tenna. Lunar's 10-meter preamp retails for 
$49-95. 

For more information about these Lunar 
products, circle number 223 on your Reader 
Service card. 

COMMUNICATIONS SPECIALISTS 

The SS-32PA encoder is the latest in a 


put/output vswr is 1.5:1. The NLA62M is 
housed in a blue die-cast aluminum case 
and has BNC female connectors. 

For more information about this Wl- 
COMM product, circle number 226 on your 
Reader Service card. 




MICROCRAFT 

Microcraft’s CODE*STAR decodes in¬ 
coming Morse, Baudot, and ASCII transmis¬ 
sions and displays them on eight large 
LEDs. A microcomputer auto-tracks Morse 
from 3 to 70 wpm. An age circuit provides up 
to 16 dB of gain to help maintain signals 
under fading conditions. A built-in code¬ 
practice oscillator is also included. An op¬ 
tional serial/parallel output port provides ful¬ 
ly buffered simultaneous parallel and serial 
ASCII. Data rate is either 110 or 300 baud; 
electrical interface is either 20 mA or TTL/ 
RS-232. 

For more information about the CODE* 
STAR, circle number 225 on your Reader 
Service card. 

WI-COMM 

A narrowband preamplifier for the 220- 
MHz band has been introduced by Wl- 
COMM Electronics, Inc. The model NLA62M 
preamplifier covers 210-230 MHz and, due 
to its filter-like bandpass response, can sur¬ 
vive the worst possible overload. A 3.5-dB 
noise figure, together with a 3rd-order inter¬ 
cept point, guarantees a high spurious-free 
dynamic range. Gain is 20 dB typical, and a 
1-dB gain compression level is 21 dBm, In- 


NEWSOME ELECTRONICS 
An interface/terminal unit for Commodore 
computer owners is available from New- 
some Electronics. This RTTY/CW interface 
can send/receive five speeds of RTTY, two 
speeds of ASCII, and CW up to 100 wpm. 
Features include a 3K write-ahead buffer 
and 26 user-defined call-up message spots 
of 3K each. All incoming text can be saved to 
memory, and a searchable logging system is 
included. A code-practice program is also 
built-in. There is no additional software to 
buy: a disk drive is not required. Compatible 
with VIC-20/C-64/C-128 only. 
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AND 
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Newsome Electronics 
Trenton, Ml 48183 


“Pakmon” is a ROM program that en¬ 
ables reception of 1200-baud VHF packet 
radio. Features of the two plug-in modules 
include automatic memory save of all incom¬ 
ing text and recall on command. Compatible 
with VIC-20/C-64/C-128 only. 

For more information about these New- 
some Electronics products, circle number 
227 on your Reader Service card. 

HUSTLER 

The CGT-220 is Hustler’s ultimate 220- 
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MHz mobile antenna. Acollinear design cre¬ 
ates 5.2 dBof gain. The CGT-220 includes a 
trunk-lip mount with swivel ball and 17' of 
coax. The antenna only is available as model 
CG-220. 

Hustler’s G7-220 is a 220-MHz vertical an¬ 
tenna with 7 dB of gain compared to a half¬ 
wave dipole. The G7-220 is 10'2" tall and 
weighs 7 pounds. It is intended for repeater 
or home use. 


12 dB Sinad), an 8-pole front-end filter, a 
double-balanced mixer for superior inter- 
mod rejection, a 12- or 14-pole i-f filter, a 
built-in plug-in CW IDer, a timeout timer, and 
automatic switchover to battery backup. An 
optional rack-mount autopatch is available. 

The SCR1000A is Spectrum Communica¬ 
tion’s deluxe 65-Watt 220-MHz repeater. In 
addition to the features listed for the SCR77, 
it includes a courtesy tone, “kerchunk 
killer,” and touchtone remote control func¬ 
tions. All important operating parameters 
are adjustable and measurable from the 
front panel. Custom-designed options are 
available. 

For more information about repeaters 
from Spectrum Communications, circle 
number 229 on your Reader Service card. 

DGM ELECTRONICS 

The MKB-2000 Morse keyboard from 
DGM allows you to send perfect code from 
1-199 wpm just by typing the characters. It 
has a 500-character text buffer, ten 40-char¬ 
acter programmable memories, and a ran¬ 
dom code generator. The MKB-200 has out¬ 
puts to key any transceiver. 


i §{•'|_i 


The G-2537 is Hustler’s 10-meter omnidi¬ 
rectional antenna that offers more gain than 
a 5/8- or 1/2-wave antenna. An extended 
collinear .64-wavelength radiator increases 
the coverage available from a vertical anten¬ 
na by as much as 20%. Full-length radials 
ensure complete rf decoupling and a low 
angle of radiation. Bandwidth is 1 MHz and 
power rating is 300 Watts. The 19'8" G-2537 
is shunt-fed/dc grounded for lightning pro¬ 
tection. 

The RMX is a 10-meter mobile antenna 
that combines Hustler’s Super Resonator 
coil with a shortened mast to create an an¬ 
tenna that is only 46" tall. A stainless-steel 
spring above the coil provides impact pro¬ 
tection. The RMX’s bandwidth is 400 kHz 
under 2:1, and its power rating is 1,000 
Watts. 

For more information about Hustler an¬ 
tennas, circle number 228 on your Reader 
Service card. 



SPECTRUM COMMUNICATIONS 

The SCR77 from Spectrum Communica¬ 
tions Corp. is a basic, low-cost, 30-Watt 220- 
MHz repeater for voice or packet. Features 
include excellent receiver sensitivity (.22 uV/ 
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This PC-compatible software offers FCC-ap- 
proved questions for all license classes. 
Users can create sample tests containing 
multiple choice questions and a CW practice 
program. 

For more information, circle number 231 
on your Reader Service card. 
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DGM’s RT-1200 receive terminal will copy 
Baudot, ASCII, and Morse and display the 
text on a video monitor. A built-in demodula¬ 
tor will copy 17-, 425-, and 850-Hz shift 
RTTY signals using either high or low tone 
pairs. An on-screen status line displays 
mode, speed, and demodulator status, A 
Morse speed indicator is also included. 
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CALIFORNIA PACKET CONCEPTS 

The TNC II from California Packet Con¬ 
cepts is a licensed copy of the TAPR TNC-2. 
TAPR’s original design is kept intact to offer 
absolute compatibility with software updates 
and new network offerings. All sockets use 
dual beam gold contact. Each TNC 11 is 
burned in for 48 hours prior to shipment. The 
latest 1.1.4 software is available and the 
TNC II comes standard with all headers in¬ 
stalled. 

For more information about the TNC 11, 
circle number 232 on your Reader Service 
card. 



The DGM-1 RTTY/CW computer interface 
allows you to use your computer with your 
transceiver. The DGM-1 has a sensitive de¬ 
modulator that will copy 170-, 425-, and 850- 
Hz RTTY signals and 800-Hz CW signals. 
The unit provides AFSK and FSK outputs for 
RTTY and keyed outputs for CW. An LED 
bar-graph tuning indicator is included. Com¬ 
puter connection is made via RS-232/TTL. 

For more information about these DGM 
products, circle number 230 on your Reader 
Service card. 

HEATHKIT 

Heathkit has updated its computer assist¬ 
ed instruction (CAl) software to reflect the 
changes caused by Novice Enhancement. 


HAMTRONICS 

The model REP 100 220-MHz repeater 
from Hamtronics, Inc., is available in ei¬ 
ther kit ($630) or wired-and-tested ($880) 
form. Although Novices cannot be repeat¬ 
er control operators, a repeater promotes 
220 activity and makes the band much more 
exciting. 

For more information about Hamtronics 
repeaters, circle number 233 on your Read¬ 
er Service card. 

MOTRON 

The AK-10 Auto-Kail from Motron is a 
DTMF/touchtone decoder that can be at¬ 
tached to your 220-MHz or 1.2-GHz 
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transceiver. The AK-10 mutes the speaker 
until a caller keys in your personal three-digit 
touchtone code. The speaker resets to silent 
standby if you’re not around to receive the 
call—an LED is lit to let you know that some¬ 
one called. Your personal code is entered 
via three small 16-position rotary switches. 
To install the AK-10, all you have to do is plug 
in the supplied autopatch cord into your ex¬ 
ternal speaker jack. The AK-10 retails for 
$89.95 plus $3 s&h. 

For more information about the AK-10, 
circle number 234 on your Reader Service 
card. 
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THE RADIO WORKS 

The BigSig Loop from The Radio Works is 
a high-performance, low-cost 3/2-wave¬ 
length loop for 10 meters. The 13' square 
BigSig comes with a dedicated matching 
unit that matches the loop to 50-Ohm coax. 
The BigSig is easy to get up and get going. 

The Radio Works sells many other anten¬ 
nas for 10 and 220 MHz. For a free catalog, 
circle number 235 on your Reader Service 
card. 

BUTTERNUT 

The model 220CV-5 is Butternut’s omnidi¬ 
rectional 5-dB-gain vertical antenna for 220 
MHz. Butternut’s Trombone’’” phasing sec¬ 
tions offer high gain and reliability under the 
most severe weather conditions. There are 
no coils or internal connections that can pull 
apart, and no insulators that can break. It Is 
fed by means of an adjustable gamma 
match for lowest swr. Resonant radials de¬ 
couple the radiator and its supporting struc¬ 
ture and feedline to suppress unwanted 
high-angle radiation. 

For more information about the Butternut 
220CV-5, contact your local Butternut dealer 
directly. 

GORDON WEST 

The Complete Voice Novice from Gordon 
West Radio School is a set of study materials 





from 1.8 MHz through 2300 MHz, from milli¬ 
watts through the legal limit. 

For more information about the Bird 43, 
circle number 236 on your Reader Service 
card. 



to be used in preparing for the new Novice 
exam. The package includes four Morse 
code tapes, two theory tapes, the ARRL’s 
Tune in the World, an FCC rule book, a code 
oscillator and key, instructions for proper 
code sending, 300 FCC Novice test ques¬ 
tions, FCC Form 610, VEC examiner lists, a 
confidential written exam and ten 5-wpm 
tests for the examiners, and instructions for 
the examiners. All materials have been up¬ 
dated to reflect the new Novice Enhance¬ 
ment testing requirements. The Complete 
Voice Novice retails for $49.95 plus $5 s&h. 
Gordon West Radio School promises that 
you’ll pass your Novice exam or your money 
back. For more information, contact your lo¬ 
cal ham radio retailer or look for the Gordon 
West ad in 73. 


The Novice must be able to know the pow¬ 
er output of his transmitter to match his an¬ 
tenna system and to stay within legal limits. 
The Bird Model 43 wattmeter is expandable 
to measure power in every amateur band 


NYE-VIKING 

Before you can use your new Novice voice 
privileges, you have to earn them. The Nye- 
Viking code practice set is built for the begin¬ 
ner. It includes standard key, oscillator, am¬ 
plifier, and 2" speaker—all mounted on a 
base with non-skid feet. It gives you chirp- 
free keying and can be reused with any 
transmitter. 

For more information, circle number 239 
on your Reader Service card. 

RADIO AMATEUR CALLBOOK 

Want to QSL those new phone contacts? 
The 1987 North American and International 
Callbooks list the calls, names, and mailing 
addresses for over 950,000 licensed ama¬ 
teurs around the world. In addition, they in¬ 
clude international postal information, 
worldwide QSL bureaus, standard time 
charts, prefixes of the world, a census of 
amateur licenses in each country, and more. 

For more information about the Callbook, 
circle number 238 on your Reader Service 
card. 

THE LANZ COMPANY 

A complete Novice study guide and code 
practice program is available on-disk for the 
C-64/C-128 computers from The Lanz Com¬ 
pany. This program includes the FCC pool of 
questions, formulas, schematic symbols, 
sample tests, random code, and sample 
QSOs. This program retails for $19.95 
($29.90 with printing disk). 

A 5 through 30 wpm code practice pro¬ 
gram is available on either disk or data cas¬ 
sette tape for $9.95. A Novice study guide is 
available on audio cassette tape for $10.95; 
a 5-7-wpm code tape is available for $5.95. 
A 5-16-wpm code practice video tape (VHS) 
is available for $15.95. 

For more information about these prod¬ 
ucts, circle number 240 on your Reader Ser¬ 
vice card. 


Amateur radio software for the Apple II 
family of computers is available from CO¬ 
TEC. Connections between the radio equip¬ 
ment and the computer are through shielded 
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audio cables to the cassette ports of the 
Apple. The software demodulates the tone 
information and converts it to timing signals. 
These, in turn, are converted to ASCII data 
that the computer can display as text. A soft¬ 
ware phase-locked loop is used to synchro¬ 
nize with and decode the incoming signal. 
For transmission, tones are sent from the 
cassette output to the transmitter micro¬ 
phone input. 

Code Machine ($29.95) is COTEC's 
Morse terminal program. Frequency track¬ 
ing is fully automatic from 600 Hz to 1300 Hz. 
Speed is from 10-60 wpm. The Code Ma¬ 
chine software features a 24,000-character 
receive buffer, a 320-character type-ahead 
transmit buffer, a 255-character text buffer, 
and a 24,000-character text buffer. It allows 
variable spacing between characters. 

RTTY Machine ($29.95) is COTEC’s 
RTTY terminal unit. It runs at 60 wpm. All 
audio frequency processing is done in the 
software. RTTY Machine has a 24,000-char¬ 
acter receive buffer and transmits in three 
ways; (1) each character is sent as a key is 
pressed, (2) a 255-character transmit buffer 
is sent. (3) a 24,000-character transmit 
buffer is sent. All forms of transmission are 
encoded to Baudot and sent to the cassette 
outputs as mark (2125 Hz) and space (2295 
Hz) tones. When fed into the microphone of 
an FM transmitter, this produces AFSK. 
When fed into an SSB transceiver, this pro¬ 
duces FSK offset from the indicated fre¬ 
quency by the mark/space frequencies. 

For more information about Apple soft¬ 
ware from COTEC, circle number 241 on 
your Reader Service card. 

CRUMTRONICS 

The Contender Plus II is a computerized 
logging and awards record keeping system 
for the Commodore 64/128. Automatic log¬ 
ging features include time/date, band/ 
mode, and QSO number. Printer options in- 


manual 



dude QSL cards, labels, dupe sheets, and 
awards summaries. 

For more information, circle number 242 
on your Reader Service card. 

AMATEUR RADIO SCHOOL 

The KB6MT Amateur Radio School code 
course teaches you code using a character 
sending rate of 21 wpm (spacing between 
characters is decreased as you progress 
through the course). Rhythm patterns are 
memorized (rhythm patterns don’t exist be¬ 
low 17 wpm) and the course is designed to 
take you from 0 to 21 wpm—-regardless of 
what level you start at. The cost for 4-1/2 
hours of taped code instructions and code 
practice, including a written manual, is $20. 

Theory courses on cassettes for each li¬ 
cense class are also available, as are simu¬ 
lated VEC code tests at 13 and 20 wpm. 

For more Information, circle number 243 
on your Reader Service card. 





COAXIAL DYNAMICS 

The model 81000A wattmeter from Coax¬ 
ial Dynamics, Inc., measures rf power in 50- 
Ohm coaxial cables and transmission lines. 
The built-in line section can be removed and 
used with accessory cables from 33" to 200' 
from the meter. On the back are two sockets 
for storing extra measuring elements. The 
81000A covers from 0,1 Watts to 5,000 
Watts full scale, and from 2 to 1000 MHz, 

For more information, circle number 244 
on your Reader Service card. 

KALT & ASSOCIATES 

DIGIPAC I is digital communications soft¬ 
ware for PCs and compatibles from Kalt & 
Associates. In addition to full message forms 
and a pop-up help system, DIGIPAC I 
features include split-screen, ASCII/bina- 
ry file transfers, macro keys, macro files, 
DOS shell, character and line buffer mode, 
auto line-feed, screen/recall printer, and 
disk logging. DIGIPAC I is priced at $49.95 
plus $3 s&h. 

For more information, circle number 246 
on your Reader Service card. 

COMPUTERADIO 

Novices on 10 meters can greatly attenu¬ 
ate interference to TV and hi-fi equipment 
using Snap-On-Choke from Computeradio. 


The device consists of a two-piece ferrite 
core and a plastic clamp. It is effective within 
a 0.5-200-MHz range and can be clamped 
onto cables of up to 10 mm in diameter. 
Installation doesn’t require removing con¬ 
nectors and desoldering connections. A sin¬ 
gle choke is $4; a package of four is $15 
(prices do not include s&h). 

For more information, circle number 245 
on your Reader Service card. 


The model WT-80A world time clock fea¬ 
tures digital readouts of both local time and 
world time. A 24-position slider is used to 
select which part of the world you would like 
local time for, and UTC is shown with the 
slider on London. This world time clock is 
priced at $19.95 plus $1.95. 

For more information, circle number 247 
on your Reader Service card. 





The CW-1 active CW filter kit from BEL- 
TEK has selectable bandwidths of 90, 130, 
and 200 Hz with a center frequency of 800 
Hz. It has a built-in audio amplifier to directly 
drive a loudspeaker. The CW-1 is powered 
by a 9-volt battery and retails for $19.95. 

For more information, circle number 248 
on your Reader Service card. 
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TOP CLAIMED SCORES-1987 WORLD SSB CHAMPIONSHIPS 





10 METERS 



8P9AF 

447 

40 

53 

329,685 

Single-op 





KS90 

858 

56 

17 

320,105 






Multi-op 





Call 

QSOs 

States/Provinces 

DX 

Total Score 

W2ZQ 

1,177 

55 

21 

460,940 

VP9AD 

1,487 

45 

10 

411,675 

KB4RXM 

1,152 

55 

8 

365,400 

KD8AQ 

549 

39 

1 

107,250 

NT5D 

847 

55 

8 

327,000 

AA4LE 

537 

36 

0 

96,660 

KS3F 

851 

54 

19 

316,455 

K1NYK 

525 

32 

3 

92,050 

NK7U 

849 

56 

14 

301,700 

N31! 

386 

40 

5 

87,300 



75 METERS 



Multi-Op 





SIngle-op 





N4EJV 

941 

44 

3 

219,255 

NP4P 

669 

55 

49 

428,480 

KB4RXM 

623 

42 

6 

151,920 

KQ3V 

641 

58 

38 

336,960 

K5L20 

572 

43 

7 

137.000 

KE5FI 

680 

56 

37 

332.940 

N2EOC 

532 

40 

4 

117,260 

K5ZD/1 

651 

55 

37 

329,360 

KA5DLM 

431 

35 

2 

79,735 

K0HA 

795 

58 

18 

309,700 



20 METERS 



Multi-op 










K2PM 

1,310 

59 

56 

890,100 

SIngle-op 





W7MR 

689 

57 

16 

257,325 

VO ISA 

1,328 

61 

97 

1,605,280 

KS3F 

698 

57 

14 

249,920 

NR5M 

1,328 

56 

60 

1,069,520 

KB9S 

640 

56 

12 

219,300 

4Z7T 

792 

41 

110 

845,900 

KB4RXM 

608 

54 

4 

177,480 

OK3CM2 

840 

52 

53 

754,425 






KA1GG 

879 

53 

60 

731,110 



160 METERS 



Multi-op 





Single-op 





N09H 

741 

54 

59 

638,450 

WB9HAD 

1,783 

59 

40 

915,255 

K3IVD 

596 

50 

53 

428,995 

KE5F( 

1,010 

58 

25 

428.280 

JA9YBA 

430 

44 

44 

373,120 

W9UP 

919 

58 

5 

289,800 

W7MR 

419 

45 

33 

229,710 

AD0O 

862 

57 

10 

289,775 

K0KU 

378 

42 

26 

142,800 

VE3XN 

748 

58 

11 

261,510 



40 METERS 



Multi-op 










WB8IFP 

1,494 

58 

27 

653.225 

Single-op 





KC1U 

1,256 

57 

25 

529.720 

KP4FI 

1,233 

53 

89 

1,400,830 

KC8P 

1,091 

57 

18 

414,000 

KE5CV 

1,756 

56 

43 

928,620 

WB8IGY 

1,066 

54 

11 

348,400 

KJ4CQ 

1,196 

56 

18 

451,770 

WA4JXt 

571 

56 

33 

322.180 


NEW TNC-2 PACKET CN-1 CONNECT ALARM 


This unique device sounds a two second beep alarm when someone connects to your station. It 
also turns on a LED ' 'CALL LITE'' to let you know that a connect has occurred while you were 
away. The "CALL LITE" will remain on until you push a button to reset it. 

■ Installs in minutes~3 easy connections 

■ Not a kit, requires NO ASSEMBLY 

■ Mounts inside the TNC 

■ Works with any TAPR TNC-2 format-MFj 1270, PAC-COM TNC200, AEA PK-80, ETC. 
Trans Com CN-1 assembled and tested, only $19.95 

Add $2.00 for Shipping and Handling 2 YEAR WARRANTEE 

For more information, 

write or call: Trans Com, Inc. 

703-13 Annoreno Drive 
Addison, Illinois 60101 

Visa/Master Card accepted (312| 543-9055 




Spider Antenna 


ENJOY H.F. OPERATION TO ITS HJLLEST 
WITH A SPIDER" 4-BAND ANTENNA 

Be prepared for,expected increases in sunspot 
activity by using the Spider”* 4-Band Mobile 
Antenna. Our patehted design will enable you to 
monitor up to four H.R, Bands without having to 
stop, change resonators or retune. Just band 
switch your rig for enjoyable mobile operation 
on 10-15-20-40- or 7S?meters. We also have a 
Spider’** 4-Band Maritime Antenna, Write or call 
for our free, detailed brochure and price list. 

Ask The Ham Who Has Tuned OneT** 


MULTI-BAND ANTENNAS 

7131 OWENSMOUTH AWE., SUITE 463C 
CANOCA PARK, CA 91303 


CIRCLE 181 ON READER SERVICE CARO 


\ Toroid Cores, 

p j Iron Powder 

m ify ^ * Ferrite. 
i/WyHI ras Ferrite Beads. 
W Ferrite Rods. 


Free catalog and winding chart on request. 


Box 455- Escondido CA 0909*; 



Pay TV and Salelitte OesGrmnblIng 
All New 6tii Edition! 


Now 120 pages of theory and working schematics. 13 cable 
and 7 satellite systems. Includes bypasses. Best reference 
available $14.95. Experiments with Videocipher Turn-ons, 
schematics $12,95. Cable TV System design. Two way 
cable, security $12.95. MDS/MMDS Handbook for Hackers 
$9.95. Build Satellite systems under $600, $12.95 Any 
3/$26 Spring catalog $1. 


i Shoilkl Eleclrofllcs Com.. 1327K 

Niagara Si, Ni^ Fails, NY 14303, COD'S 710-204-2103 

I 


CIRCLE 38 ON READER SERVICE CARD 



call 201-674-8148 TO ^ 
order LARSEN ANTENNAS 
LM>150-MM • 2MTR5/8Ant. • $37.00 
LMO-MM • 2MTR1/4Ant. • $16.00 
KC-440 • 440 MHZ On Glass Ant. • $46.00 
Dual Band Ant. $38.00 
_ call TO o rder Or write To 

WE CARRY ncN ELECTRONICS 

A COMPLETE 436 Valley Road 

LINE OF LARSEN West Ofange, NJ 07052 
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EATHERSAT 


Dr. Ralph E. Ta^irt WB8DQT 

602 S. Jefferson 

Mason Ml 48854 

STATION AUTOMATION 

The subject for this month is au¬ 
tomatic control of your station. It is 
a fact of life that most of the inter¬ 
esting activity in terms of weather 
satellites happens during the day. 
It is also a sad fact of economic life 
that most of us are tied up for five 
days out of every seven doing 
what it takes to help house and 
feed the family, pay the bills, and 
last but not least, upgrade the 
satellite station! 

Once you are truly hooked on 
this hobby, it is hard to limit your¬ 
self to looking at pictures just on 
weekends, particularly in a per¬ 
verse world where the most inter¬ 
esting frontal patterns, monstrous 
hurricanes, eclipses of the sun, or 
whatever appear to occur during 
the prime working hours. The so¬ 
lution. of course, is to use some of 
your hardware to get around the 
problem of how to acquire pic¬ 
tures when you aren't around to 
push all the buttons. 

To many, the automation of a 
station conjures up visions of a 
completely automatic tracking 
system. Granted, with the com¬ 
puters and accessory hardware 
available today, it is entirely pos¬ 
sible to construct an auto-track¬ 
ing system driven directly from a 
computer. 

That computer can be working 
with several satellites at once, and 
when each one comes over the 
horizon, based on the comput¬ 
er’s determination of the orbit, the 
system could switch your receiver 
to the correct frequency, turn on 
the tape recorder, and track the 
antenna for the duration of the 
pass. The system would then shut 
down until the next spacecraft 
was expected. 

Although this type of system 
is quite practical and need not 
be particularly expensive, essen¬ 
tially equivalent results can be 
obtained with far less effort. The 
key. in terms of the polar orbit- 
ers, is to use an omnidirection¬ 
al antenna, such as the one in 
the WSH, that doesn’t require 
tracking. With modern preamps, 
mounted at the antenna, the re¬ 
sults with an omni-antenna can be 
quite reliable and will save all the 
fuss and bother of a larger di¬ 


rectional array, elevation and az¬ 
imuth rotors, and the interfaces to 
control them. 

All the discussions relative to 
polar-orbit satellites that follow 
will assume the use of an omni-an- 
tenna system. Let’s look at a 
range of options from the simple 
to the complex. 

Single-Event System 

The simplest system is one de¬ 
signed to acquire a single picture 
or pass each day. You might wish 
to tape a GOES visible-light frame 
or the best visible pass of-the day 
for a specific polar orbiter. 

Your best friend in this case is 
one of the newer digital appliance 
timers. These are designed to turn 
lamps and other appliances on 
and off at a particular time. They 
are like the old-fashioned clock¬ 
work timers but are accurate to a 
fraction of a second compared to 
the 15-minute resolution that 
could be expected with the me¬ 
chanical systems. 

For several years now I have 
used a Micronta 63-886 24-hour 
timer that was sold by Radio 
Shack; many equivalent models 
are available almost anywhere. 
These days there is a big market 
for these devices in home secu¬ 
rity to turn your house lights on 
and off, and some of the more 
elaborate models can be pro¬ 
grammed for different on and off 
times each day over a period of a 
week or more. 

The use of such a timer sim¬ 
ply involves setting the receiver 
to the proper frequency, setting 
your tape recorder to record, and 
using the timer to turn the tape 
system on and then off at pre¬ 
cisely the time you want. In the 


case of a WEFAX frame or se¬ 
quence of frames, I usually pro¬ 
gram the system to come on 
about a minute prior to the sched¬ 
uled time and then set the “off” 
time for about two minutes after 
the end of the last frame I want. 
You could easily record the prime 
visible-light frame from GOES 
throughout an entire two-week 
vacation using this very simple 
technique. 

A single-event system works 
just as well for polar orbiters, al¬ 
though there is a bit more work 
since NOAAs and METEORs 
don’t follow a uniform daily sched¬ 
ule like GOES. Their orbits do 
provide a schedule, however, that 
can be interpreted with even more 
accuracy if you have some basic 
predict information. 

Let’s say you are using a pro¬ 
gram like PREDICT from the 
WSH. It tells you that your favorite 
polar-orbiting bird will be making 
an overhead pass tomorrow, 
crossing 262 W at 1259:48 UTC. 
There is no need to go to the plot¬ 
ting board to figure what out times 
have to be. If you use a period of 
102 minutes, it is obvious that the 
satellite traverses 360 degrees 
(one orbit) in 102 minutes—about 
3.53 degrees per minute. 

Since a crossing at 262 degrees 
W is a descending pass for North 
America, the satellite is going to 
have to travel almost halfway 
around the world to get overhead. 
Let’s say you reside at 40° N. If 
the satellite had to travel from 
equator to equator, it would travel 
180‘' in its orbit, but to get to the 
overhead point for your station, it 
must travel 180 - 40 or 140 de¬ 
grees along its track. At 3.53 de¬ 
grees each minute, this would re¬ 
quire about 40 minutes (140/3.53 
= 39.66 minutes). 

If you assume the reference 
crossing to be at about 1300 
(rounding off the actual value to 
the nearest minute), the satellite 



will be overhead at about 1340. If 
your antenna system will deliver a 
good signal for, say. 16 minutes, 
you would actually want to turn the 
recorder on at 1332 and then off 
again at 1348 (-8 minutes and 
+8 minutes from the nominal 
overhead time). 

Once you get this far, it should 
be evident that for any descend¬ 
ing overhead pass, you would 
want to turn the recorder on about 
32 minutes after the reference 
crossing time and turn it off again 
about 48 minutes after crossing. 
The same range is quite close 
enough for other satellites in the 
100-104-minute range of periods 
and is entirely satisfactory for the 
“best pass” on either side of over¬ 
head as well. 

What about an ascending 
pass? I’ll let you try out the math, 
but your answer should be about 
reference -i-3 minutes for “on” 
and reference -i-19 minutes for 
“off.” The precise values for your 
own station can be calculated 
based on your actual latitude, but 
the process is the same. 

You can do this simple calcu¬ 
lation based on the predict print¬ 
out for each day or, better still, 
modify your program to let the 
computer do it for you. The added 
“on/off” time routine can involve 
simply adding the fixed offsets to 
the reference time or you can 
have the computer incorporate 
the same calculations we did 
manually. 

If the computer knows when 
the recorder should be turned 
on and off each day, it could actu¬ 
ally do the job itself if it also knows 
the time. One of my Color Com¬ 
puters is equipped with a real-time 
clock from Speech Systems and 
it does everything. It computes 
the orbits and then turns on the 
recorder using the internal cas¬ 
sette relay (motor on and motor 
OFF commands in Color Basic) 
and the ac-switching circuit 
shown in Rg. 1. 

Many other computers have 
either software or hardware 
clocks and can perform the same 
functions with some added I/O 
hardware. The circuit in Fig. 1 
incorporates switching via a TTL 
HIGH or LOW signal as well as 
relay control, depending on the 
I/O ports available. K1 is a 
standard 12-V-dc DPDT relay, 
which is used to switch both sides 
of the ac line to turn on the tape 
system. 

Basically, the relay is inserted 
into the hot leads of a standard 
3-wire extension cord. The relay 
and all “hot” ac connections 
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Date 

OUune 1987 

Spacecraft 

NOAA-9 

NOAA-tO 

Orbit Number 

12704 

3645 

Eq. Crossing Time (UTC) 

0000.19 

0039.27 

Longitude Asc. Node (Oeg. W.) 

132.84 

7632 

Nodal Period (Min.) 

102.0638 

101.2979 

Frequency (MHz) 

137.62 

137.50 


These orbital parameters are projected two months Irr advance 
due to deadline considerations* Accumulated errors due to urv 
compensated orbital decay and other anomalies result in expec* 
tation of errors up to two minutes and possibly as many degrees 
in terms of the crossing data and possible small changes in the 
indicated period* Users requihng precision tracking data should 
rely on more current sources* 


Table 1. TIROS/NOAA orbital predict data. 


should be enclosed in either an 
insulated plastic cabinet or a 
grounded metal one. 

If you want to use your comput¬ 
er cassette relay for control, con¬ 
nect the relay to ground and point 
A. The puli-up resistor at A nor¬ 
mally keeps Q1 ON so that point B 
is LOW and the relay stays in the 
normally closed condition. Pulling 
point A to ground by activating the 
computer relay (a motor on com¬ 
mand with the Color Computer, 
for example) will turn Q1 OFF; B 
will go HIGH and the relay will pull 
in, activating the toad—usually 
the tape recorder. 

The diode across the relay coil 
can be virtually any silicon type 
(rectifier, etc.) and is used to sup¬ 
press the voltage spike that devel¬ 
ops when K1 is deactivated. If you 
would like to switch the system 
ON with an active TTL LOW, sim¬ 
ply connect to point A. If you want 
to switch ON with a TTL HIGH, 
leave out 01 and the resistor to A 
and connect to point B. 

Multiple Events 

If you have taken the big jump 
from having your computer print 
out on/off times to actually doing 
the job, you are well on your way 
to multi-event capability. Since 
the computer has already done 
the orbital predictions for a single 
day. there is no reason why, once 
recording for a specific day is 
complete, it can't jump to the next 
day and repeat the process. 

The only limit to the number of 
passes you can record in this way 
is the capacity of your tape sys¬ 
tem, Add some I/O control to 
switch frequencies and the ability 
to keep track of more than one 
spacecraft at a time and suddenly 
you can be up to your elbows in 
satellite pictures at the end of a 
day. let alone a week! 

That kind of capability can also 
be had with even less effort and 
without dedicating a computer to 
the task if you desire. Let's go 
back to the basic single-event 
timer and see what can be done to 
get additional pictures. 

A single-event timing system 
can obviously be set to capture a 
range of pictures if you set it to go 
on at a time just prior to a se¬ 
quence of images and off just after 
the end of a sequence. Although 
such an approach will produce 
good results with something like 
the block of 1800Z prime IR and 
visible-light images each day 
from GOES, fully half the tape or 
more would represent the dead 
carrier intervals between picture 
transmissions. 


These tape-wasting “gaps” 
can be eliminated by adding a 
tone-detector circuit to the sys¬ 
tem as shown in Fig. 2. The actual 
tone detector is a 567 PLL chip 
used in virtually all touchtone^ de¬ 
coder circuits and also in time- 
base circuits. 

The vco control is adjusted with 
a sample of the satellite subcar¬ 
rier signal at point S. Set the 
control for the steadiest possible 
ON indication of the LED indica¬ 
tor—a point somewhere near 
midrange on the pot. The LOW at 
pin 8 of the 567 could be used to 
trigger the control circuit of Fig. 1 
directly and thus cause the re¬ 
corder system to come on when¬ 
ever a satellite subcarrier was 
present, but this would present 
some practical problems. 

Momentary interruptions in the 
subcarrier signals (such as typi¬ 
cally occur right after the start 
tone in the case of WEFAX weath¬ 
er charts), extremes of subcarrier 
modulation, or temporary losses 


of signal due to a fade or interfer¬ 
ence in the case of polar orbit op¬ 
eration would cause unnecessary 
cycling of the recorder. To elimi¬ 
nate this problem, a 555 is wired 
as a missing pulse detector with a 
time delay determined by the val¬ 
ue of RT. 

For WEFAX, where loss of the 
subcarrier will be rare and of short 
duration, a time delay of about 5 
seconds will suffice. Polar-orbit 
operations require a longer de¬ 
lay—about 30 seconds being use¬ 
ful in practice. Values for 5- and 
30-second delays are shown in 
the schematic. 

The 555 will trigger the recorder 
control relay whenever the tone 
detector line (pin 8) of the 567 
goes LOW and will keep the 
recorder activated as long as the 
tone detector line does not stay 
HIGH for longer than the delay 
value established by RT. Simply 
connect point B of Fig. 2 to point B 
of Fig. 1 to control the relay cir¬ 
cuit with the 555 output. Q1 and 


the resistor to point A can be left 
out of the Fig. 1 circuit for this 
application. 

Loss of subcarrier lock short¬ 
er than 5 seconds for WEFAX or 
30 seconds for polar orbiters 
will not cause the recorder to shut 
down. Your basic digital timer 
can be used to control power to 
the tone detector/delay circuit 
and, if set for a block of WEFAX 
frames, will enable all frames 
to be recorded. The only blank 
tape will be the 5-second delay 
following the end of each WEFAX 
transmission! 

The use of the relay circuit with 
polar orbiters is equally flexible. 
If you have worked at ail with 
tracking programs like the WSH 
PREDICT program, you realize 
that for any particular spacecraft 
there is a pair of “best pass 
windows” representing approxi¬ 
mately one hour on either side 
of the time for a nominal over¬ 
head pass. 

If NOAA 9 passes overhead at 
approximately 3 p.m. local time, 
the best pass “window” will ex¬ 
tend from 2 p.m. until 4 p.m. If the 
digital timer is set to activate the 
relay circuit, the best pass of the 
afternoon will be recorded without 
your having to know exactly when 
it will occur! 

If your receiver is a scanner, 
simply set it to cycle through all 
the potentially useful channels 
and widen the recording “win¬ 
dow” to anything you want. Noth¬ 
ing will happen if a channel tem¬ 
porarily locks up with intermod or 
other interference, but should the 
system lock on a valid satellite sig¬ 
nal, the tone relay circuit will 
cause it to be recorded. You will 
get bits and pieces of marginal 
passes with this approach, but 
you will also get the prime passes 
of any spacecraft your system can 
receive! 

You will want to set the squelch 
control carefully so that it will not 
trigger too often in the absence of 
a signal, lest it latch up on an emp¬ 
ty channel that happens to have a 
bit of rf garbage present, nor do 
you want it to close and start scan¬ 
ning when a signal is present. In 
any case, it is a simple approach 
that should net you lots of interest¬ 
ing daylight passes while you are 
away earning the money to pay for 
all of this! 

For those of you with an adven¬ 
turous spirit, you may want to use 
a tone decoder system like this to 
trigger the scanning on your sys¬ 
tem. With most scanners, the out¬ 
put of a noise amplifier is used to 
generate a control voltage such 


+ 5V 



CAPACITOR KEY; 
a* ALUMINUM ELECTROLYTIC 
m= MYLAR 
d* DISC CERAMIC 
t= TANTALUM ELECTROLYTIC 


Fig. 2. Tone decoder/delay. 
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that when the channel has mini¬ 
mal noise (outside of the audio 
passband), scanning will stop. If 
there is noise present (indicating 
an empty channel), the system will 
scan past that frequency. 

There is no reason why the cir¬ 
cuit in Fig. 2 cannot be modified to 
control the scanner based on the 
presence or absence of a 2,400- 
Hz tone! In this way, your system 
will seldom lock on intermod or 
other interference but will simply 
keep scanning until a valid satel¬ 
lite signal is present! 

Although much of the previ¬ 
ous discussion has focused on 
the operation of a tape-record¬ 
ing system, similar approach¬ 
es can be used to control your 
imaging system directly. The 
WSH scan converter, for ex¬ 
ample, requires a valid 300-Hz 
start tone when in the automatic 
WEFAX mode. 

If I want to display a particular 
frame in the daily schedule, I sim¬ 
ply have to set up a ti mer to control 
the audio input to the system so 
that a signal is routed to the scan 
converter just prior to the frame 
of interest. The timer can then 
be used to break the audio con¬ 
nection when the frame is com¬ 
plete. The scan converter will hold 
the image until the input connec¬ 
tion is either manually or automat¬ 
ically restored. A similar approach 
can be used for a FAX recorder 
that has provisions for automatic 
printing. 

Picture of the Month 

This month’s image comes 
from a real live reader—In this 
case, Mr. Doyle Hauschulz NOAB 


Photo A. An example of full disk IH 
the second edition of the WSH. 

of Sapello, New Mexico. Doyle 
has access to GOES TAP, a ser¬ 
vice where GOES products are 
distributed over high-grade land¬ 
lines using 120-lpm FAX, and he 
printed this example of full disk IR 
imagery using the FAX circuit 


imagery using the FAX circuit from 


from the second edition of the 
WSH (essentially the same proj¬ 
ect is also in the current third 
edition). 

My choice this month was 
based on three factors. First, 
Doyle did an excellent job in 


constructing the FAX recorder 
as evidenced by the quality of the 
reproduction. Secondly, most of 
us rarely get to see any of the 
formats used by GOES TAP, so 
take a gander at some full disk 
imagery! Finally, the image Is edu¬ 
cational, quite aside from the 
weather. 

Note that the earth disc is 
stretched vertically. Doyle’s drum 
is a bit too narrow to yield the cor¬ 
rect aspect ratio with this service, 
so each line is a bit short, yielding 
the “stretched” appearance in 
the vertical axis. 

This could be corrected by 
slowing the carriage drive motor 
or changing the threaded drive, 
but this would degrade vertical 
resolution due to overlapping 
lines unless a smaller stylus wire 
were used. The alternative is to 
use a drum with a larger diameter. 
That is the simplest alternative 
and the next item on Doyle’s 
agenda! 

As I noted with the opening 
column, I welcome such reader 
submissions, but I haven’t been 
getting much from you folks. The 
pictures don’t have to be per¬ 
fect—just pretty or interesting. If 
they are both, I am almost cer¬ 
tain to use them! I can’t promise 
to use everything that I get, but it 
is certain I will never use what I 
don’t get! 

Note 

References to the WSH refer to 
the third edition of the Weather 
Satellite Handbook, available 
from yours truly for $12.50 plus $1 
shipping and handling in the U.S. 
and $2 elsewhere. ■ 


MIRACLE ROn 

FLUXLESS BRAZING ROD • 18’ LONG* | | ^ ^ 


FLUXLESS ALUMINUM BRAZING WITH A 
PROPANE TORCH or OXYACETYLENE! 



BRAZE ALUMINUM. AS THIN AS 
AN ALUMINUM BEVERAGE CAN! 

FABRJCATE-REPAiR^MAINTAIN — ALU¬ 
MINUM A ZINC ALLOYS - RADIO & TV 
ANTENNAE — BOATS — BOAT PROPEL¬ 
LERS — AUTO RADIATORS — DIES - 
CRANK CASES — GRILLS — AIR CONDI¬ 
TIONING SYSTEMS - FARM & DAIRY 
EQUIPMENT — IRRIGATION PIPES - 
STORM WINDOWS & DOORS ~ UTEN¬ 
SILS - HAREWARE — MODELS — MAY 
BE NICKEL OR CHROME PlATEO AFTER 
BONOS COPPER TUBING TO ALUMINUM 
^O CAN BE USED TO MAKE REPEATER 
CAVmES — ONLY YOUR IMAGINATION 
UNITS YOU TO ITS USES! 

THOUSJMlOS OP SATISFISO CUSTOMNERS. 

TO 24 18* tmACLS ROOS* SimS chmk Of sxste 
tef $20 S $3 and hangfew fifs U S) Kf tmACLE ROD , 

Po« Office Sex m. (^rngow. KY 42t4t. VISA A MASTERCARD 
ACCEPTED (Gaie m. ^ mp 

cAHHot IE to aosT omcc eoua. aiaAsc ofvE 


THE ROD FiULS TO FLOW ON AUIMINUM. 
VOtHt SACK miARANTEEO. 


CIRCLE 120 ON READER SERVICE CARO 


THE RF CONNECTION 

“SPECIALIST IN RF CONNECTORS AND COAX’* 


Part No. 

Description 

Price 

PL-259/USA 

UHF Male PhenoiiC, USA made 

$.50 

a3-lSP-1050 

PL'259 Phenolic. An^henoi 

75 

83-822 

PL-259 Teflon. Amphenol 

1 45 

Pl-259iST 

UHF Mate Silver Teton, USA 

1.30 

UG-IT5 

Redoes f(Sf RGBS 

20 

UC-IT6 

ResXicef forRG59iMIN!8 

.20 

m-2im 

NMateRG-8.213.214. Amphenol 

295 

1X3-2 laoi 

NMateRGS.213.214.K^gs 

3 75 

9913/PIN 

H Mate Pm fy 9913,9086, 8214 



fits UG-21&U & UG-2iaU N‘s 

150 

UQ-21[k'9913 

NM#ef<KRG*8 wttft9913Pm 

395 

UG-2iB/99l3 

N Mate RG8 wrth 9913 Ptn 

475 

UGl 46^1j 

H !o SO-239, Tefkm 

5.00 

UG^3<U 

H Fem^ to a-259. Tetoh USA 

500 


“THIS LIST REPRESENTS ONLY A 
FRACTION Of OUR HUGE INVENTORY“ ,^115 

THER.F. CONNECTION 
213 North Frederick Ave. ni 
Gaithersburg, MD 20877 

(301)840-5477 

PRICES DO NOT INCLUDE SHIPPING 
PRICES SUBJECT TO CHANGE 
VISA, MASTERCARD. OR C.O.D. 

UPS C.O.D. ADD $2.00 PER ORDER 


CIRCLE 1 IS ON READER SERVICE CARO 


ESTABLISH A HAIM TESTING 
CENTER IN YOUR AREA 


As of 1984, all ham radio license testing is 
handled by the amateur radio community itself. 
Teams of three Extra Class volunteer examiners 
(VE'sj can now conduct all ham license upgrade 
examinations. 

Administering Technician through Extra Class 
examinations is no harder than administering 
Novice examinations — which VE’s have done for 
decades. We offer, .fastest VE accreditation, 
complete instructions, immediate testing, with 
testing fees (es^nse reimbursementi shared with 
the VE team 

Send an SASE today for a VE application if you 
are an Extra Class amateur and serious about con¬ 
ducting periodic amateur radio examination ses¬ 
sions in your area so that others may upgrade 

W5Y1 VEC 

P.O Box #10101 
Dallas. TX 75207 
|817| 461-6443 

Let s get Amateur Radio growing again! 
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Uamsats 


Nst Dvacrip^lofi 

Bay 

Tiaw 

Praq 

Notas 

j Lnt«matlpnai 1 

AMSAT lnt.arnatrona} 

Sunday 

1900 UTC 

14.262 MHZ 


AMSAT Intarnatjonal 

Sunday 

1800 urc 

21.260 

1 

AMSAT South Pacific 

Saturday 

2200 UTC 

14.282 

2 

National i 

AMSAT UK 

Sunday 

1015 local 

3 780 


AMSAT UK 

Mon A Wad 

1900 local 

3,700 


SA AMSAT 

Sunday 

0900 UTC 

14.260 


SA AMSAT 

Sunday 

0900 UTC 

7.080 


AMSAT W 

Sunday 

1000 UTC 

3.665 

3 

Ra^ionat 

AMSAT NA East Osaat 7S M 

Vadnaaday 

2000 EDT 

3 640 


AMSAT NA Mi^Aaiarica ?S M 

Wadnasdsy 

2100 CDT 

3.840 


AMSAT NA Waat Coaat ?5 M 

Locat 

Wadnasdsy 

2000 TOT 

3.640 


USA 

Los Angaiss 2 M 

Wadnasdsy 

2000 local 

144.144 


Los Angaiss 2 M 

Dai ly 

0730 local 

144.144 


AMSAT South Pacific/LA 

Cant Cal OSCAR AMSAT Nst 

Sunday 

2200 UTC 

144.144 

4 

Tussdsy 

2000 local 

147.150 

6 

East Coast 75 M/NYC 

Tuasdsy 

2000 local 

144.260 

6 

Colorado AMSAT Nat 

Wadnasdsy 

0300 UTC 

147.225 


Houston Aras AMSAT Nst 

Tuasdsy 

2200 local 

145.450 

7 

Chicago Aras AMSAT Nat 

Wadnasdsy 

1930 local 

146.660 

8 

Misai Aras AI^T Nst 

Tuasdsy 

2000 local 

146.925 

9 

South Africa 

SA AMSAT 

Sunday 

0900 UTC 

145.650 


UK 

Engtand; Brighton Aras 

Sunday 

1915 local 

144.260 


Scotland; Paiaiay 

Daily 

0900 local 

144.625 


j Notaa: { 

1 1. Nat insctivs. Raact)vation whan 

conditions improva. 


2. This mat pay raturn to 

3. 8sck'-up fraquancy ta 7 

21.260 MHZ 
064 MHZ. 

as conditiona 

dictata. 


4. Links to 443.525 MHZ, 146.655 MHZ and 223.720 MNZ. 

5. T*o-i»atar slmulcaat of HP hat by W6SP, 

6. Two-fliatsr aimilcaat of HF nat by WA2LfiKt. 

7. Bsch-up fraquancy is 146.700 MHZ. 
e. Pi. IB raquirad for accaaa. 

0. Rabroadcast of East Coaat 75 M nat. 



Table 1. AMSATinformation services worldwide—voice nets. 


Andy MacAllister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

SOURCES OF INFORMATION 

“Where can I find more infor¬ 
mation on the amateur satellite 
program?*’ In all the letters and 
phone calls I’ve received since 
starting this column in January, 
that question has been asked 
more times than any other 

Where can you find more infor¬ 
mation? In previous columns, I 
have mentioned The Satellite Ex¬ 
perimenter's Handbook by Martin 
Davidoff K2UBC and the AMSAT 
nets on 75 and 20 meters. (See 
Table 1 for a current listing of 
AMSAT nets.) Now I’ll tell you 
about various organizations, mag¬ 
azines, books, and computer 
bulletin board services, both on 
the air and via twisted pair, where 
you can find more in-depth infor¬ 
mation. 

Organizations 

AMSAT NA, the Radio Amateur 
Satellite Corporation of North 
America, is your best all-around 
organization for information on 
the satellite program. Member¬ 
ship is $24 per year here in the 
States and $26 overseas. You can 
write to AMSAT NA at PO Box 27, 
Washington DC 20044, or call 
(301)-589-6062 during business 
hours. Payment via MasterCard, 
VISA, or personal check is accept¬ 
ed. For those outside the U.S.. 
drafts must be in American dollars 
drawn on a U S. bank. 

New members will receive the 
Beginner's Guide, a rather thick 
publication filled with data and in¬ 
formation on setting up your sta¬ 
tion and how to find and communi¬ 
cate through the satellites. You 
will also receive a handout on Fuji- 
OSCAR 12, the latest trinket cata¬ 
log, and a computer software 
availability listing from the AM- 
SAT Software Exchange. 

Members also receive the Ama¬ 
teur Satellite Report every two 
weeks. This newsletter incorpo¬ 
rates material from the AMSAT 
nets, orbital predictions from 
NASA, and feature articles cover¬ 
ing many topics of interest to both 
the newcomer and old hand alike. 
Overseas members can receive 
ASR via airmail if desired. Contact 
AMSAT NA for details. 

While several membership ser¬ 


vices are available to anyone, 
members receive discounts on 
satellite-tracking software, can 
participate in achievement pro¬ 
grams and receive AMSAT award 
certificates, and know that their 
membership fees help pay for new 
satellites. 

Another stateside organization 
supporting the amateur satellite 
program is Project OSCAR of Los 
Altos, California. They publish the 
JAS-1 Satellite Handbook and the 
Amateur Satellite Orbital Predic¬ 
tions book. The first book is about 
50 pages long and full of informa¬ 
tion on the Japanese hamsat pro¬ 
gram along with technical specifi¬ 
cations on FO-12. 

The orbital predictions book 
contains equator crossing data 
for UoSAT-OSCAR 9. UoSAT- 
OSCAR 11, FuJi-OSCAR 12, RS5, 
and RS7 for all of 1987. This data 
is quite useful if you are using 
manual satellite-tracking systems 
like the Oscarlocator package 
from the ARRL or the Satellipse 
from ZRO Technical Devices. 
Some of the older computer track¬ 
ing programs also require this 
type of input. 

The publications are $10 each 
from Project OSCAR, PO Box 
1136, Los Altos CA 94023. They 
also carry a few software items 
by James Miller G3RUH that 
have been adapted for Com¬ 
modore, Radio Shack, and IBM- 
PC computers. 

Several organizations support¬ 
ing the development of space 
satellites for amateur radio com¬ 
munication exist overseas. To 
simplify matters, I will not discuss 
those with publications written in 
languages other than English, 
though organizations like AM- 
SAT-DL of West Germany provide 
much of the insight, funding, and 
drive behind hamsat activities. 

A very prominent organization 
is AMSAT-UK. They are affiliated 
with the Radio Society of Great 
Britain and publish OSCAR 
NEWS bimonthly. It is the official 
journal of AMSAT-UK for all who 
use OSCAR satellites. To join 
AMSAT-UK, request a current ap¬ 
plication form from the Honorary 
Secretary, Ron J. C. Broadbent 
G3AAJ, 94 Herongate Road, 
Wanstead Park, London E12 
5EQW. England. 

A minimum donation of £17.50 
(about $29) is requested of over¬ 


seas members. Getting a draft 
payable in foreign currency is usu¬ 
ally quite easy from any major 
U.S. bank. Payments can also be 
accomplished by direct bank 
transfer. Ron can provide the 
details. 

AMSAT-UK has many items, 
computer programs, books, and 
circuit boards for various proj¬ 
ects available to members. Prices 
on these items are 25 percent 
lower for members than for non¬ 
members. 

From Down Under, AMSAT- 
Australia provides its members 
with a very informative newsletter, 
written by National AMSAT coor¬ 
dinator Graham Ratliff VK5AGR. 
Graham Is also one of the ground 
control stations for AMSAT- 
OSCAR 10. Regular contributors 
to their publication include James 
G3RUH and Ian Ashley ZLIAOX, 
another prominent AO-10 ground- 
control station. 

Subscription rates for us here in 
the States are $30 Australian 
(about $21.80) per year. Address 
all correspondence to AMSAT- 
Australia, GPO Box 1234, Ade¬ 
laide 5001, Australia. One state¬ 
side ham who subscribes to aZ/the 
overseas satellite-oriented publi¬ 
cations places AMSAT-Australia 
at the top of his list. 

One last organization that pub¬ 
lishes an English newsletter is 
Southern Africa AMSAT. They 


have been instrumental in the de¬ 
velopment of some of the space¬ 
craft antenna systems for Phase 
3C. They have recently agreed to 
work on antenna designs for 
Housat 1, the first packet satellite 
under development in Houston, 
Texas, by the Packet Technology 
Satellite Experiment group. 

Membership in SA AMSAT is 50 
rands (about $25) per year for 
overseas members. Their ad¬ 
dress is SA AMSAT, PO Box 
13273, Northmead 1511, Repub¬ 
lic of South Africa. All exchange 
rates are approximate and subject 
to change. 

Magazines 

Obviously 73 gets top billing in 
this category. Satellite interest 
runs high among the editors and 
management of the magazine. I 
am hoping for an issue dedicated 
solely to the satellite program in 
the future. No further details are 
needed concerning 73 and the 
satellite program. Just keep on 
subscribing! 

From the ARRL, we have four 
periodicals of interest to satellite 
fans. QST provides the column 
“Amateur Satellite Communica¬ 
tions” by AMSAT NA President 
Vern “Rip” Riportella WA2LQQ. 

The 1987 ARRL Handbook 
devotes an entire chapter to the 
amateur satellite program. This 
material is an improvement over 
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Fig. /. AMSA T NA member certificate. 


the 1986 information. Much of the 
content is recent and includes pic¬ 
tures of some rigs that work well 
for satellite operation. 

The ARRL also publishes OEX, 
which incorporates the ARRL Ex¬ 
perimenters’ Exchange and AM- 
SAT Satellite Journal. Although 
the articles are rather technical, 
the material is thought-provoking 
and, at $8 per year for AMSAT or 
ARRL members, is not expensive. 

The ARRL Letter is a biweekly 
publication that occasionally cov¬ 
ers important hamsat news and 
events. It is available to ARRL 
members for $19.50 per year. 

The Radio Society of Great 
Britain has a satellite column by 
Bob Phillips G4IQQ in its gen¬ 
eral-interest ham magazine, Ra¬ 
dio Communications. Member¬ 
ship in the RSGB is $23 per year 
through the ARRL. 


Another British publication with 
a lively satellite column is Practh 
cal Wireless. Pat Gowen G3IOR 
provides data on all facets of ama¬ 
teur satellite communications in 
his column. He also writes occa¬ 
sional feature articles to augment 
the column. Pat is a former Direc¬ 
tor of AMSAT NA and is active on 
every communications-type ham- 
sat. Subscription rates are £15 
(about $24) payable by bank draft 
to Practical Wireless. Mail to The 
Subscription Dept., Farndon 
Road, Market Harborough, Leics, 
England. 

Other foreign magazines with 
regular amateur satellite contribu¬ 
tors include Amateur Radio from 
the Wireless Institute of Australia, 
with VK5Hi supplying the satellite 
information, and Break-In from 
New Zealand. Irving ZL1MO pro¬ 
vides the input for them. 



Fig. 2. AMSATVK member certifi¬ 
cate. 


Virtually all ham radio maga¬ 
zines have carried articles on 
the amateur satellite program at 
one time or another. For those 
that do not support a regular 
column, it is easier and less ex¬ 
pensive to check for good articles 
in library copies rather than trying 
to buy everything that hits the 
street. 

Books 

In addition to Satellite Experi¬ 
menter's Handbook, published 
by the ARRL and available from 
AMSAT NA for $10, consider The 
AMSAT-Phase III Satellite Opera¬ 
tions Manual. It was prepared 
by AMSAT NA and published by 
Project OSCAR. This document 
is loaded with figures, tables, 
tracking information, and even 
some computer program listings 
for Radio Shack and IBM-PC com¬ 
puters. As a “cookbook,” it is a 
useful tool for the serious satellite 


enthusiast as well as for the new¬ 
comer. AMSAT NA has this vol¬ 
ume for $15. 

Two older books worth looking 
for include OSCAR: The Ham Ra¬ 
dio Satellites by Dave Ingram 
K4TWJ and OSCAR Amateur Ra¬ 
dio Satellites by Stratis Cara- 
manolis. Although these two 
books were published before 
1980, they provide excellent Infor¬ 
mation on orbital mechanics and 
the basics of satellite communica¬ 
tions for hams. 

BBSs 

Computer bulletin board sys¬ 
tems provide AMSAT groups with 
a fast and accurate medium for 
information exchange. Dr. Bob 
Diersing N5AHD performed the 
duties of system operator on his 
hamsat-oriented system for some 
years. Today AMSAT Vice-Presi¬ 
dent of Operations Ralph Wallio 
W0RPK keeps the information up- 
to-date from Iowa with an open 
BBS at (515)-961-3325. Its pur¬ 
pose is to inform AMSAT mem¬ 
bers of the latest news items con¬ 
cerning the amateur satellite 
program. 

Another CBBS in Texas is run 
by Jeff N5ITU at (2l4)-340-5850. 
AMSAT NA is currently compiling 
a list of packet radio bulletin 
boards that regularly carry AM¬ 
SAT News Service bulletins. 
Watch this column for the listing 
when it is completed. 

The amateur radio satellite pro¬ 
gram is not a secret. The informa¬ 
tion is out there waiting for you. 
Pick up a few books and publica¬ 
tions for those moments when the 
bands are quiet and watch this 
space in the months to comelB 


UPGRADE 
AMATEUR 
RADIO LICENSE 

Let your computer test you before the 
license examination. FCC Amateur License 
Pool Questions, Complete multiple choice 
answers. Computer generated questions. 
Keeps running score (percentage) so you 
know how well you are doing. User friendly. 
For IBM PC/XT/AT and PC "look alikes” 
using DOS 2.1^ also Apple Ik, lie, & He 
having 128K of memory using ProDos or 
Apple Dos 3.3. 

NOVICE-$24.95 

TECH/GENERAL-$34.95 

ADVANCE-$34.95 

EXTRA-$34.95 

Each Sold Separately. Add $1.50 for ship¬ 
ping & handling. Phone orders - Visa/MC. 
Illinois residents add 7% sales tax. 

DIAMOND SYSTEMS,INC. 

Box 48301 NILES,IL60648 (312)763-1722 

CmCLE 161 ON READER SERVICE CARO 


Ihb publicQtion 
is QVQilable in 
micfofofm 



University Microfilms international 

300 North Zeeb Road 18 Bedford Row 
Dept P R Dept P R 

Ann Arbor. Mf 48106 London. WC1R 4EJ 

USA England 


MOVING? 

Subscription 

Probiem? 

Call our toll-free number: 

1 - 800 - 227-5782 

Monday through Friday 
9 a.m. through 5 p.m. EST 

Please have your mailing label 
in front of you, as well as your 
cancelled check or credit card 
statement if you are having 
problems with payment. 
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gARTER ’N’ BUY 


MILITARY TECHNICAL MANUALS 

for old and obsolete equipment. 80- 
page catalog, $5. Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA 90815, BNB045 

MARINE RADIO: Marconi Canada 
CH-125 synthesized AM/SSB 
transceiver, 22 channels on 4, 8, and 
12 MHz. 125 Watts. 12 V dc. Never 
used, list $1,995, asking $1,495. Stu 
Norwood, 70 Rte. 202 North, Peterbor¬ 
ough NH 03458. BNB047 

QSLs to order. Variety of styles, colors, 
card stock. W4BPD QSLs. PO Drawer 
DX, Cordova SC 29039. BNB260 

THE OX ERS MAGAZINE. Up-to-date, 
informative, interesting. Compiled and 
edited by Gus Browning W4BPD. 
DXCC Honor Roll Certificate 2-4. 
Send for free sample and subscription 
information today, PO Drawer DX, 
Cordova SC 29039. BNB261 

RADIO TRANSCRIPTION DISCS 
WANTED. Any size, speed. W7FIZ— 
WG, Box 724, Redmond WA 98073- 
0724. BNB347 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 
Box 250, Benton AR 72015; C501)-776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 
our 24th year. Buy, swap, sell ham- 
radio gear. Published twice a month. 
Ads quickly circulate—no long wait for 
results. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs. Dept A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

YAESU OWNERS—Hundreds of 
modifications and improvements for 
your rig. Select the best from 14 years 


of genuine top-rated Fox-Tango 
Newsletters by using our new 32-page 
Cumulative Index. Only $5 postpaid 
{cash or check) with $4 rebate certi¬ 
ficate creditable toward newsletter pur¬ 
chases. Includes famous Fox-Tango 
Filter and Accessories Lists. Milt 
Lowens N4ML (Editor), Box 15944, 
W. Palm Beach FL 33416; (305)-683- 
9587. BNB448 

TOWER CLIMBING SAFETY BELTS 

and accessories. Free specs. Avatar 
Magnets W9JVF, 1147 N. Emerson #7, 
Indianapolis IN 46219-2929. BNB458 

FIND OUT what else you can hear on 
your general-coverage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club. Complete Information on ma- 
)or North American clubs and sample 
newsletter $1. Association ol North 
American Radio Clubs, PO Box 462, 
Northfield MN 55057. BNB464 

WANTED: Old Western Electric, RCA, 
Telefunken, Mcintosh, Marantz, Dyna- 
co, Tannoy, Altec—tubes, amplifiers, 
speakers, Maury Corb, 11122 Atwell, 
Houston TX 77096; (713)-728-4343. 
BNB479 

LEARN CODE on your IBM PC (or 
compatible). Commodore C-64/128, or 
Macintosh. CODE-PRO takes you from 
no knowledge to proficient copy. 
Specify computer. $10 plus $2 s&h. 
Trio Technology, Dept. 861, PO Box 
402, Palm Bay FL 32906. BNB490 

SIGNAL GENERATORS: HP606A, 50 
kHz through 65 MHz $375; HP608C, 
10 MHz through 480 MHz $345; 
TS-510A/U, 10 MHz through 420 MHz, 
military version of HP608D $295; 
URM-25D. 10 kHz through 50 MHz 
$245; URM-26A. 4 MHz through 405 
MHz $245; HP616B. 1.8 GHz through 
4.2 GHz $375; HP618B. 3,8 GHz 
through 7.6 GHz $375; SG-13/U air¬ 
craft VOR/ILS, range 108 MHz through 
135.9 MHz and 329.9 MHz through 335 
MHz, operates from 28 V dc at 3-1 f2 
Amps bench power supply or aircraft 
battery, ideal for aircraft radio repair 
$285. All lab califKated, satisfaction 


guaranteed, have quantity. VISA, M/C, 
or check. Add shipping. Phone Bill 
Slep (704)-524-7519. Slep Electronics 
Company, Highway 441, Otto NC 
28763. BNB494 

POST CARD QSL KIT—Converts post 
cards, photos to QSLs! Stamp brings 
circular. K-K Labels, PO Box 412, Troy 
NY 12181-0412. BNB498 

CODE PROGRAMS. APPLE/C-64. 

37 modes, graphics, menus, wrdprcsr. 
etc. Write; LARESCO, POB 2018, 
1200 Ring Road, Calumet City IL 
60409; (312)-891-3279. BNB507 

HOME-BREW PROJECTS LIST. 
SASE WB2EUF, PO Box 708, East 
Hampton NY 11937. BNB509 

VIDEOCIPHER DESCRAMBLING 
MANUAL—115 pp.—$27.45 ppd. Oak 
Orion—77 pp,—$22.45 ppd. Satellite 
catalog $2. Microtronics, PO Box 2517- 
L, Covina CA 91722. BNB513 

SUPERFAST MORSE CODE 
SUPEREASY. Subliminal cassette. 
$10. Amazing mnemonics: Learn 
Morse code in 1 hour; Q signals 
supereasy; Novice written exam 
supereasy! $5 each. Money-back guar¬ 
antee. Bahr, Dept. 73-2, 2549 Temple, 
Palm Bay FL 32905, BNB517 

DX AWARDS. Need info on any DX 
awards, especially lesser known ones. 
Check incoming cards for stickers or 
award notices. Directory planned for 
mid-1987. Ted Melinosky K2BV. 525 
Foster Street, South Windsor CT 
06074-2936. BNB526 

COMMODORE CUSTOM/PROPRI¬ 
ETARY CHIPS for the Commodore 64/ 
128 etc., etc. Low prices: 6526/6510— 
$9.95, 6581—$12.85, 6567—$14.75, 
82S100/PLA—$12.85, 8701—$7.25, 
and many, many others. Ask about 
user group/quantity pricing.. .Just 
released from Australia, "The Com¬ 
modore Diagnostician," a laminated 
chart for diagnosing faulty ICs, $6.95 

p.p_HD Power Supply for the C-64 

$29.95.. .Want us to fix your comput¬ 
er? We will send Federal Express the 
same day you call, pay for return 
postage, fix your computer within 
72 hours for a low flat rate of 
$59.95.. .Call toll free (800)-642-7634 
(outside NY)of (914)-356-3l31; Kasara 
Microsystems, Inc., 33 Murray HifI 
Drive. Spring Valley NY 10977. 
BNB529 

QSLs, QSLs, RUSPRINT QSLs. 

Quantities of 100, 200, 300, or more. 
Full color Old Glory and cartoon. Also 
Parchment, Golden Eagle, and others. 
SASE appreciated. Rusprint, Rte. 1, 
Box 363-73, Spring Hill KS 66083. 
BNB532 

YOUR TICKET OR UPGRADE via 

computer. Complete Novice course— 
theory, code, QSOs, more. Complete 
code course—Novice, General, Extra. 
For IBM, Radio Shack, Commodore. 
Also great for examiners. SASE for 
details: JERLS, Incorporated, PO Box 
1193S. Bedford VA 24523. BNB541 

SAVE $1.50 SHIPPING on 87-88 
ARRL Repeater Directory. Send $5 
total. All ARRL titles available for book 
price plus $1 shipping. Marshall Hill 
Enterprises, Inc., Marshall Hill. Brad¬ 
ford NH 03221. BNB548 


r 


Barter ’N’ Buy advertising must pertain to ham radio products or services. 

□Individual (noncommercial)...25c per word 

□ Commercial.........60c per word 

Prepayment required. Count only the words in the text. Your address is 
free. 73 cannot verify advertising claims and cannot be held responsible 
for claims made by the advertiser. Liability will be limited to making any 
necessary corrections in the next available issue. Please print clearly or 
type (double-spaced). 


n 


No discounts or commissions are available. Copy must be received In | 
Peterborough by the fifth of the second month preceding the cover date. 
Make checks payable to 73 Magazine and send to; Hope Currier, 73 \ 

Magazine, WGE Center, Peterborough NH 03458. 


FACTORY FRESH NICds. Rebuild 
your old packs. AA/$1.45 each. AAA/ 
$1.45 each. 2N 270AA w/tabs 
(replaces 2N 250AA in ICOM 2AT/4AT 
BP3 packs) St.85 each. Pack of 7 2N 
270AA wired for your BP3 case $14.95 
each. 2N 450A w/tabs (used in (COM 
BP2/BP5, Tempo S4, Yaesu FT-207R/ 
208R) $2.40 each. Sub C w/tabs $2.60 
each. Add $2 S&H/order. Cunard 
Associates, R.D. 6, Box 104, Bedford 
PA 15522. BNB557 

HAM RADIO REPAIR, all makes, all 
models. Robert Hall Electronics, PO 
Box 8363, San Francisco CA 94128; 
{408)-729-8200. BNB558 

NEW, UNIQUE LOGGING AND 
CONTEST PROGRAMS for the 
Commodore C-128. Fast, generalized 
sort and print. SASE for description; 
$24.95 for the package. Dave Kirk 
KY3J. 1914 Yardley Road, Yardley PA 
19067. BNB559 

NJ—NJ—NJ—NJ—NJ—NJ—NJ— 
NJ—FINALLYII A ham—SWL^B— 
scanner store in N.J. Discount grand 
opening prices. Top performing radio 
systems for every budget. New IO¬ 
meter and VHF/UHF rigs. Antenna 
Specialists. ARRL, Astatic, Azden, 
B&W, Belden, Bilal, Butternut, Clear 
Channel, Daiwa, Diamond, Kenpro, 
Kenwood, KLM, Larsen, Mirage, Nye, 
Santee, Sanyo, THL, Yaesu, Welz, 
much more. Open M—F 10 a.m. 
-9 p.m.j Sat. 10 a.m.-7 p.m. Have 
qualified repair facility. Abaris Sys¬ 
tems. 276 Oriental PI.. Lyndhurst NJ 
07071; (20l)-939-0015. BNB560 

HEATH 10-MHZ SCOPE, all xistor, 
fact, assembled, 10-4530, $150; 
Motorola TU-576 rf generator for two- 
way FM, $100; Heath IG-57 TV sweep/ 
marker gen. w/all cables, manual, etc. 
All transistor, xtal markers, $100; 
Motorola Motrac U41LHT-3400A wfex¬ 
tender, all cables, mike, head, etc. on 
49 MHz, $50; Regency synthesized 
scanner, K-500, 40-ch, memory, like 
new, $125; aircraft scanner, $20; Ram¬ 
sey D-1200 VOM, new in box, $15. All 
working in exc. cond. Add UPS. SASE 
lor Info. T. E. McLaughlin, PO Box 411, 
Mango FL 34262: (813)-681-9709 eve. 
only. BNB563 

73 MAGAZINE COMPLETE SET. 

most in binders. Make offer for com¬ 
plete set or complete year. No indivi¬ 
dual months. K8WLP Estate. Stu 
Stephens K8SJ, 1407 Hollyrood. 
Sandusky OH 44870. BNB564 

THE DX BUUETIN provides you with 
comprehensive, up-to-date DX infor¬ 
mation and much more. SASE or call 
for samples. Box 4233W, Santa Rosa 
CA 95402; (707)-523-1001. BNB565 

1987 “BLOSSOMLAND BLAST" 
Sunday, September 20, 1987. Write 
"Blast," PO Box 175, St, Joseph Ml 
49085. BNB569 

WANTED: Equipment and related 
items. The Radio Club of Junior High 
School 22 NYC, Inc., is a nonprofit 
organization, granted 501 (cK3) status 
by the IRS, incorporated under the 
laws of the state of New York with the 
goal of using the theme of ham radio to 
further and enhance the education of 
young people. Your property donation 
would be greatly appreciated and 
acknowledged with a receipt for your 
tax-deductible donation. Please con- 
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tact WB2JKJ through the Caflbook 
or teiephone (516)-674-4072,24 hours, 
seven days a week. Thank you! 
BNB571 

SELL: Kenwood TS-930S w/AT and 
extra SSB filters $1,000, Alpha-76 
$700. ICOM 701 $450. Call Paul 
W2JGQ(212).564-6683. BNB572 

WANTED: SSB/CW adapter for an 
iCOM lC-245, any condition; also, a 
TU'1 touchtone adapter for a Kenwood 


TR*2500; and finally, a PB-2062 tone- 
squelch unit for a Yaesu FT-207R. Rick 
NY7H. 3123 W. Marshall. Phoenix A2 
85017; {602)-973-8086. BNB573 


QSL CAROS. Free samples. Cards 
printed on glossy white stock. Ken 
WA9HGE, 1075 W. 11 th Street, Hobart 
IN 46342. BNB574 

AZOEN PCS 5000 OWNERS: Let me 
convert your rig to cover 140.000- 


159.995, $35 complete. Money order 
or cashiers check. Ken Walker 
KA4WBR, Route 3 Box 97, Rocky 
Mount NC 27804. BNB575 

LOOP ANTENNAS: Portable active 
RX loop antenna. Unique high perfor¬ 
mance design comes as a kit. Capable 
from 200 kHz to 28 MHz. For quick 
reply, specs, and order information, 
send $1 to Technikit, 69 Sutherland 
Road, Armadale VIC 3143, Australia. 
BNB576 


OISTOM LEATHER RADIO CASES 

for all makes of HTs/scanners. Free 
info, Alexander, Box 1556, Kitchener 
Ontario N2G 4P2 Canada. BNB577 

WANTED: Collins 75-SI T4 trans¬ 
former part #662-0301-00. F. Burgess, 
15318 Deerfield, East Detroit Ml 
48021. BNB578 

WANTED—ICOM 2-A two-meter HT 
and accessories. Randy Grimes, PO 
Box 2101, Seffner FL 33584. BNB579 


-S 


PECIAL EVENTS 


SEAWALL FESTIVAL 
JUN 5-7 

The Portsmouth ARC will operate W4POX 
jfrom the Lightsfip at the Ports¬ 

mouth SeawaU FestivaJ on June 5-7, from 
1500-0200 UTC. Frequencies will be around 
3.890, 7.230, and 14.290. For a special com¬ 
memorative QSL, send your card and an 
SASE to W4POX, 2800 Greenwood Road. 
Chesapeake VA 23321. For a QSL and a 
targe commemorative certificate, send your 
card and a 9" x 12” envelope with two units of 
first-dass postage. 

KITCHENER ONT 
JUN 6 

The Guelph and Kitchener-Waterloo ARCS 
will sponsor the 13th annua! Central Ontario 
Amateur Radio Flea Market on June 6, from 8 
a.m, to 2 pm., at Bingeman Park, 1380 Victo¬ 
ria Street North, Kitchener, Ontario. General 
admission $3. Children 12 and under free. 
Tables $5 per 8-foot space No outside ven¬ 
dors. For further information, call Ray Jen¬ 
nings VE3CZE at (5l9)-822-8342. Paul Mod- 
ray VE3CHM at (519)-579-3057, or Eric Enns 
VE3BB at (5l9)-885-5216, or write to Guelph 
ARC, PO Box 1305, Guleph Ontario N1H 6N9 
Canada or to Kitchener-Waterloo ARC, PO 
Box 812, Kitchener Ontario N2J 4C2 Canada. 

PITTSBURG KS 
JUN 6 

The Pittsburg Repeater Organization, Inc., 
will hold its 1987 hamfest on June 6, from 10 
a m. to 5 p.m.. in the Lincoln Park Pavilion, in 
Pittsburg, Kansas. Admission $5 for the first 
adult and $1 for each immediate family mem¬ 
ber over age 15. Free tables. Examinations 
8-10 a.m Talk-in on 146.34/ 94. For further 
information, contact Ken Johnston KCSVZ. 
PO Box 1303. Pittsburg KS 66762. 

GRAND RAPIDS Ml 
JUN 6 

The independent Repeater Association will 
sponsor Its annual Hamfest on June 6, from 8 
a.m. to 4 p.m., at the National Guard Armory, 
44th Street, one half mile west of U.S. 131. 
Free tables for dealers and sellers. Talk-in on 
147.165/ 765. For table reservations, contact 
Independent Repeater Association, 562 92nd 
Street S.E.. Bryon Center Ml 49315; (616)- 
455-3915. 

WENATCHEE WA 
JUN 6-7 

The Apple City Radio Club will hold a 
"Come Have a Picnic Wrth Us Hamfest” on 
June 6 and 7 at Rocky Beach Dam, 7 miles 
north of Wenatchee on U.S. Highway 97. Li¬ 
cense exams given. Fw further information, 
contact Apple City RC, 1002 No. Surry Road, 
Wenatchee WA 98801. 


OHIO WINE MONTH 
JUN 6-7 

The Wireless Institute of Northern Ohio 
(WIND), an o^anization sponsored by the 
Lake County ARA, will be on the air with 
a special-event station on June 6 and 7 
to commemorate Ohio Wine Month. On 
Saturday evening, operation will be between 
7 and 11 p.m. EOT (2300 to 0300 UTC) on 
3.860 and 7.235. On Sunday, operation will 
be between 11 a m and 3 p.m. EOT (1500 
lo 1900 UTC) on 7.235 and 14.235. The 
station will be located at a winery in Madi¬ 
son, Ohio, and will use the call K080. A 
special 8-1/2 by 11 QSL certificate will be 
available from K080-~WIN0 Weekend, 
7126 Andover Drive, MentorOH 44060. Send 
a legal-sized SASE. 

ST. PAUL MN 
JUN 6-7 

The North Area Repeater Association will 
sponsor the upper midwest's largest 
swapfest ar^ exposition fc»' amateur radio 
operators on June 6 and 7 at the Minnesota 
State Fairgrounds In St. Paul, Minnesota. 
Call wide area repeaters .25/.85 or .16/.76 
for directions. Admission $4 in advance, 
$5 at the fair. Amateur license exams will 
be given. For more information, dealer in¬ 
quiries. or ticket order, contact Amateur 
Fair, PO Box 857. Hopkins MN 55343; 
(6l2)-566-4000. 

BSA CAMP-0-RAMA 
JUN 6-7 

The Los Angeles Area Council of the Boy 
Scouts of America will host a Council-wide 
Camp-O-Rama on the campus of the Califor¬ 
nia State University at Dominguez Hills on 
June 6-7. Commemorative station N6BSA 
will be mann^ by amateur radio clubs of the 
Los Angeles Council of Amateur Radio Clubs. 
Hours of operation will be from 1500 UTC on 
June 6 through 0200 UTC on June 7. Opera¬ 
tion; HF phone—3.915, 7.255, 14.255, 
21.350, 28.450; VHF phone—145.690, 
223.500, 146.235/.835, 224.600; VHF pack¬ 
et—145.090, 146.745/.145. Special QSL 
cards will be available. QSL with an SASE to 
N6BSA. Boy Scout Camp-O-Rama. PO Box 
5082, Torrance CA 90503; DO NOT use the 
CaHtook address 

LOVELAND CO 
JUN 6-7 

The Northern Colorado ARC will present its 
9th annual Supertest on June 6 and 7, al the 
Larimer County Fairgrounds in Loveland, 
C(^orado. The event will be located in the 
McMitien Buikfing. which is wheelchair-ac¬ 
cessible. General admission is $3. TaMes are 
$7.50 each in advance, $9 at the door, and 
include two chairs and an admission. License 


exams given. For hamfest reservations, corv 
tact Duff McRoberts NFtU, 1308 Ellen Place. 
Loveland CO 80537; (303)-669-3708. 

PITTSBURGH PA 
JUN 7 

The 33rd annual Breeze Shooters Hamfest 
will be held on June7, from 9 a.m. to 4 p.m., at 
the White Swan Amusement Park, PA Rte. 60 
(P^way West), near the Greater Pittsburgh 
|nt«Ttahonal Airpcxt. Free admission and flea 
market. lO-meter check-in on 29.000, 2-me¬ 
ter check-tn on 146.52. Directions on 146.28/ 
.88. Registration $2 each, 3 for $5, and 7 for 
$10. For further information and table reser¬ 
vations, please contact Bud Faulhaber 
N3DOS, 1059 Balmoral Drive, Pittsburgh PA 
15237; (412h366-5097. 

AKRON OH 
JUN 7 

The 20th annual Goodyear Hamfest will be 
held on June 7, from 10 a.m. until 5 p.m.. at 
Wingfool Lake Park near Akron, Ohio. Family 
admission is $3 in advance and $4 at the gate. 
The outside flea market will be $2 pervehicle. 
A sheltered inside dealer area will be avail¬ 
able at S5 per table (advance reservations 
suggested). Talk-in on 146.0^.64 until 1:30 
p.m. For tickets and information, contact Don 
W. Rodgers WA8SXJ, I6l Hawkins Avenue, 
Akron OH 44313; (216>-864-3665. 

MANASSAS VA 
JUN 7 

The Ole Virginia Hams will present the an¬ 
nual Manassas Hamfest on June 7, from 8 
a.m. until 4 p.m., at the Prince William County 
Fairgrounds. General admis^on $4, children 
under 12 admitted free. Tailgating $5 per 
space in addition to general admission. Talk- 
in on 146.37/.97. 146.52. For exhibit space, 
call Joe Schatter K4FPT at (703)-368-8599 or 
Bob Zaepfel K4HJF at (703)-368-3763. For 
more information, write to Ole Virginia Hams 
ARC, PO Box 1255, Manassas VA 22110, or 
can John Gunsett KI4VP at (703>-361-5255 Of 
Gene Roberts N4HFW at (703)-361-3983. 

CHELSEA Ml 
JUN 7 

The Chelsea Communication Club will 
sponsor the 10th annual Chelsea Swap 'N' 
Shop on June 7, from 8 a.m. until 1 p.m., at 
the Chelsea Fairgrounds In Chelsea, Michi¬ 
gan. Donation; $2.50 in advance, $3 at the 
gate. Table space: $8 per 8 feet. Trunk sale; 
$2 per space. Special handicap parking. 
Talk-in on 146.980. For more information, 
contact Robert Schantz. 416 Wilkinson 
Street. Chelsea Ml 48118; (313)-475-1795. 

HUMBOLDT TN 
JUN 7 

The Humboldt ARC will sponsor its annual 
hamfest on June 7. from 8 a.m. to 4 p.m., at 
Bailey Park, 22nd Avenue, Humboldt, Ten¬ 
nessee, Admission $1. Talk-in on .37/.97. For 
further information, contact Ed Holmes 
W4IGW, 501 N 18th Avenue, Humboldt TN 
38343; (901)-784-3490. 


ERLANGER ky 
JUN 7 

The Northern Kentucky ARC announces 
"Ham-O-Rama ’87" to be held on June 7, 
beginning at 8 a.m., at the Erlanger, Ken¬ 
tucky, Lions Park. Directions: 1*75 to Exit 
184B (Rte. 236 East). Go two miles to Dixie 
Highway (State Rtes. 25 and 42). Go south 
<wie mile to Sunset Avenue. Turn right on 
Sunset to end of street. Admission ^ $5, with 
children under 13 free. Extensive outside flea 
mark^ area. Flea market spaces are ^ each 
(tables not provided). Major vendor space in¬ 
doors is $10, with tables provided. Talk-in on 
147.855/.255 or 147.975/.375. Contact 
WA4WNF. c/o NKARC, PO Box 281, Flo¬ 
rence KY 41042; (606)-371-2255 for further 
information. 

WASHINGTON DC 
JUN 10-13 

The Antique Radio Club of America (ARCA) 
will hold its 15th annual National Convention 
on June 10-13 at the Sheraton Hotel and 
Exhibition Center on Rte. 450 in New Carroll¬ 
ton, Maryland, 10 miles northeast of Wash¬ 
ington, DC, off Exit 20B of the 1-495 Capital 
Beltway. Organizers of this year’s ARCA Con¬ 
vention are the Mid-Atlantic Antk)ue Radio 
Club officers in Laurel, Mar^and 

CUMBERLAND 200TH 
JUN 12-14 

The Mountain ARC will operate station 
W3YMW at the Western Maryland Railway 
station on June 12-14 as part of the annual 
Heritage Days Festival of Cumberland, Mary¬ 
land. in celebration of the city’s 200th an¬ 
niversary. Operation will be in the lower end 
of the 7S-. 40-, 20-, 15-, and 10-meter General 
phone bands. For a special steam train certifi¬ 
cate. send QSL and SASE to Mountain ARC. 
PO Box 234, Cumberland MD 21502. 

BROOKFIELD ZOO 
JUN 13 

The Chicago Suburban RA will operate Its 
fourth annual special-event station, N9BAT, 
from the Brookfield Zoo in Brookfield, Illinois, 
on June 13, from 1500-2300 UTC, as part of 
the West Suburban Council BSA annual 
Scout-O-Rama. SSB—7.250 and 14.250. A 
2-meter FM station will be operated on 
146.55, CW operation is planned on the hour 
on 14.050 and on the half hour on 7.120. A 
special, full-color QSL card will be available 
from the Brookfield Zoo for a OSL and #10 
business-sized SASE to N9BAT, Special 
Event, PO Box 88, Lyons IL 6(^34. 

COEUR D’ALENE ID 
JUN 13 

The Kootenai ARS wilt present Ihe N.W, 1st 
Fly-in Hamfest ‘87 on June 13, from 7 a.m. to 
4 p.m., in the Avionics Building at the Coeur 
d’Alene, Idaho, Airport. Free admission. 
Table reservations by June 5 ad no charge: 
walk-ins Novice exams at 11 a m. Tafk-in 
on 146.38/.98 or 146,52. For table reserva¬ 
tions, write to KARS, PO Box 5222, Coeur 
d'Alene ID 83814. 
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PARK RIDGE NJ 
JUN13 

The Gilfer SWL Fest/Flea Market will be 
held on June 13 rain or shine Shortwave 
only. Free admission to all visitors. Sellers: $3 
(tailgating only, bring your own table). Reser¬ 
vation deadline: June 1. Location: Gilfer 
Shortwave. 52 Park Avenue, Park Ridge NJ 
07656. For further information, please cal) 
(201 )-39l-7007. 

GRANITE CITY IL 
JUN 14 

The Egyptian RC's “Egyptianfest" will be 
held on June 14 at the Egyptian Radio Club's 
ClubhcMi^ and grounds. Tickets; $1 in ad¬ 
vance. $2 each Of three for SS at the hamfest 
Rea market space availabte on a first-come 
basis S2 (or a 10' wide ^ace VE testing from 
10 a m to 2 p.m.: walk-ins accepted. Talk4n 
on 146.16/.76 and .52. For advance tickets, 
write to Egyptian Radio Club, PO Box 562, 
Granite City IL 62040 

WILLOW SPRINGS IL 
JUN 14 

The Six Meter Club of Chicago, Inc., will 
hold its 30th annual Hamfest on June 14, 
beginning at 6 a.m., at Santa Fe Park. 91st 
and Wolf Road. Willow Springs, Illinois 
(southwest of downtown Chicago) Advance 
registration $3, $4 at the gate. Write to Mike 
Corbett K9ENZ, 606 South Fenton Avenue. 
Romeoville IL 60441 for advance tickets. 
Talk-in on 146.52 or .37/ 97 

QUEENS NY 
JUN 14 

The Hat) of Sdence ARC Hamfest wtR be 
held on June 14, from 9 a m. to 3 p.m., at the 
New York HafI of Science parking lot in Rush¬ 
ing Meadow Park. 47-01-111 Street. Queens. 
New York, Donation: buyers S4, Ellers S6 per 
space. Talk-in on 144.300, 223.600, and 
445.225. For further information, call at night 


Steve GreenPaum WB2KDG at (7ie)-898- 
5599 or Amie Schiffman WB2YXB at (716)- 
343-0172 

MONROE Ml 
JUN 14 

The Monroe County Radio Communica¬ 
tions Association Swap and Shop will be held 
on June 14, from 8 a.m. to 3 p.m,, In Monroe, 
Michigan. Advanced sale tickets; $2.50, 
S3 at the gate. Trunk sales, $2 per space. 
Table space, 50c per foot. For tickets or 
space reservations, contact Elaine Wessel 
KA8RNK. PO Box 237, Monroe Ml 46161; 
(313)-279-1571. 

TERRE HAUTE IN 
JUN 14 

The 41^ annual Wabash Vall^ ARA Ham- 
t^t wiH be held on June 14, beginning at 6 
a m., at the Vigo County Fairgrounds, in Terre 
Haute, Indiana, located on U.S. 41. 1/2 mUe 
south of 1-70. Advance tickets $2 or three for 
$5, or S3 at the gate. Children under 12 free. 
Free outdoor flea market; covered flea mar¬ 
ket, $3for 12x 12 space, some with ac; tables 
available on first-come basis. FCC exams at 
the Red Cross Building in Terre Haute; pre- 
registration only. Talk-in on 147.69/.09 or 
146.52. For tickets and more information, 
send an SASE to WVARA Hamfest, PO Box 
01, Terre Haute IN 47806. 

OUNELLEN NJ 
JUN 20 

The Rarttan Valley RC wffl hoid its I6th 
annual haml^ on June 20, beginning at 6 
a.m., at Columbia Park, in Dunetfen, New 
Jersey. Sellers' spots are $5 tot one sp^e or 
$10 f(»^ multiple spaces; no tables supplied. 
Lookers pay S3 donation; spouse and chil¬ 
dren free. Talk-in on 146.025f.625 or 146.52. 
Advance tickets may be purchased from any 
club member. For further information, contact 
any club member or call Dave KA2TSM at 
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(201)-763-4849 or Bill KD2XK at (201)-467- 
7342 (8 a m. to 5 p.m ). 

GRAND JUNCTION CO 
JUN 20 

The Grand Mesa Repeater Society wiB hcrfd 
the eighth annual Western ^ope Amateur 
Radio arKi Computer Swapfest on June 20. 
from 9 a.m. to 4 p.m.. at the National Guard 
Armory. 462-26 Road. Grand Junction. Colo¬ 
rado. Admission is free and swap tables are 
S5 each. Amateur radio exams given. Ta(k>tn 
on 146.22/.62 and 449.20. To reserve a swap 
table and for further information, send an 
SASE to Les Scott NV0F, 2105 Yellowstone 
Road, Grand Junction CO 61503 or call 
(303)-242-5296. 

MANCHESTER NH 
JUN 20 

Fly in to New Hampshire's second largest 
amateur radio/electronics flea market to be 
held at the Manchester Municipal Airport on 
June 20, sponsored by the New Hamr^hire 
FM Association Rain date; June 21. Starting 
time ^ 9 a.m. General admission is $1 per 
perscKi; seBers. $5. Sellers should bring table 
or tailgate. Talk-in on 146.52. For further in¬ 
formation about the flea market, contact 
Steve Morin WBiBXB at (603>-€63-4019 or 
Dick Desrosiers W1KGZ. 173 Maplehurst Av¬ 
enue, Manchester NH 03103; (603)-66e- 
6666. All classes of amateur radio exams will 
be held at the main building of the airport— 
Ammon Terminal. Walk-ins accepted, but 
pre-registration is urged. Send Form 610 and 
check for $4.35 payable to ARRL/VEC to Tom 
ACIJ, Pulpit Road, Bedford NH 03102. 

BIG BRUTUS 
JUN 20-21 

The VlAchita ARC will operate VIWSOE mi 
June 20 and 21 at the site Big Brutus, the 
secmid largest coal shovel in the world, in 
Chert^ee County, Kansas. Suggested fre¬ 
quences: 3 875, 7 250, 14.250, and 21.325. 
Send QSL and SASE via Wichita ARC W0 
SOE, 707 N. Main. Wichita KS 67203. 

FREDERICK MD 
JUN 21 

The Frederick ARC will hold its 10th annual 
Hamfest on June 21, from 6 a.m. to 4 p.m., at 
the Frederick Fairgrounds. Admission $3, 
tailgaters S2 extra. YLs and children free. 
Exhibitor tables: 1st table $10, each extra 
table S5 each. For additional information, 
write to Clyde C. Wachter, Jr. WB3KOV, 7317 
Ridge Road, Frederick MO 21701. 

STEVENS POINT Wl 
JUN 21 

The Centra Wisconsin Racfio Amateurs, 
Ltd., will hold its 10th annual Sw^f^tfFamily 
Picnic on June 21 al Bukoft Park in Stei^ns 
Point Wisconsin. Tatries and tailgate spaces 
will be S2.50. but admission will be free. 
FCC exams will be given at 9 a.m. at the Blue 
Top Supper Club. Pre-registrations will be 
greatly appreciated, but walk-ins will be ac¬ 
cepted on a first-come, first-served basis. 
Talk-In on 146.305/.905. .07/,67. and .22/.82. 
For further Information, contact Jim Benak 
KA9ACE, 1775 Strongs Avenue, Stevens 
Point Wl 54401; (715)-344-5943. To pre-reg¬ 
ister, contact Joe Larson N9JW, 644 Portage 
Street, Stevens Point Wl 54401; (715)- 
344-1102. 


SANTA MARIA CA 
JUN21 

The Satellite ARC Mn1l hoid its annual Fa¬ 
ther's Day Swap-Fest on Father's Day, June 
21, at Union Oi) Company Newfove Picnic 
Ground, south of Santa Maria cm U.S. 101. 
General admission is at 9 a.m. Admission is 
free. Tables are available. Talk^n on 145.14/ 
144.54, 146.52, or 146,55. For tickets and 
information, write to Santa Maria Swap Fest, 
PO 5117, Vandenberg AFB CA 93437. 


CROWN POINT IN 
JUN 21 

The Lake County, Indiana, ARC will hold ite 
15th annual [^*s Day Hamfest on June 21, 
banning at 8 a m., at the Lake County Fair- 
grounds in Crown Point, Irniana. All tickets 
S3, Tafk-inon 147.60/ 00 and 146.52. For fur¬ 
ther information, contact Ken Brown 
WD9HYF, 918 Chippewa Drive, Crcwn Point 
IN 46307. 

WEST COAST JAMBOREE 
JUN 22-26 

The Inland Empire ARC of Rancho Cuca¬ 
monga, California, will operate a special- 
event station on June 22-26 from 1700-0000 
UTC in honor of the annual West Coast Jam¬ 
boree, which hosts 18,000 members of the 
Girl Scouts of America in their campout at 
Glen Helen Regional Park in Devore, Cali¬ 
fornia. Operating frequencies will be in the 
General-class phone sections of the 75-. 40-, 
20-. and 15-meter bands station will also 
operate in the new No^e and Tectinician 
portion of the lO-meter phone band. A com¬ 
memorative certificate Mnth the Girt Scout Of¬ 
ficial Emblem will be issued via WA6ZEF 
when accompanied by a QSL card and a size 
10 SASE. 


COBOURG150TH 
JUN 22-JULS 

The Heritage ARC will use the special pre¬ 
fix VX3 from June 22 to July 5 to commemo¬ 
rate Cobourg’s Sesquicentennial. Operation 
will take place in a section of the art gallery in 
historical Victoria Hall in Cobourg, Ontario. 
CW operation will be on 3.550, 14.050, and 
21.025. SSB operation will be on 3.600, 
14,143, 14-200, and 21.250. RTTY operation 
will be on 14.160. Two^meter operation will be 
on 146.550. Special QSL cards have been 
printed, and it is planned to exchange greet¬ 
ing with Coburg. Australia; Coburg, W. Ger¬ 
many; and Cofeurg, Oregon. 

FORT 175TH 
JUN 26-26 

The Ottowa ARC will operate W6MCB from 
1700 UTC on June 26 until 2300 UTC on June 
26 to celebrate the 175th anniversary of the 
establishment of the Fort during the War of 
1612. Operation will be In the General portion 
of 00.40, and 20 meters. For a commemora¬ 
tive certificate, send QSL and SASE to Paul 
Baumgarte WD0RJR. RR #3, Box 341, 
Delphos OH 45833. 

CORNELIA 1Q0TH 
JUL4 

The Southern Piedmont ARC will cerate 
WD4NHW on July 4 In celebration of the cen¬ 
tennial ^ar Crm^ia. Georgia, Home of the 
Big Red Apple. Listen for operation in the 20-, 
40-. and 60-meter bands. For a certificate, 
send your QSL card and a 9' x 12" SASE to 
SPARC. PO Box 52, Cornelia GA 30531. 

RIVERBOAT DAYS 
JUL4 

The Clinton ARC will operate station W0CS 
on July 4 to commemorate the Clinton, Iowa. 
Riverboat Days. Suggested frequencies: 
CW—3.720. 7.120, 21.120, and 28.120; 
phone—3.875. 7.275. 14.275. 21.375, and 
26.400; 2-meter FM—146.400; 2-meter 
SSB—144.210. To receive a certificate, 
please send a 110 SASE to Darryl Petersen 
KO0PY. RR i1. Box 04. Bryant lA 52727. 

FESTIVAL OF NATIONS 
JUL4 

The Chatham Kent ARC will operate 
VE3CRC on July 4, from 1200-2200 UTC, to 
celebrate Chatham Ontaho's Festival of Na¬ 
tions. Phone and CW on 60-10 meters, pack¬ 
et and phone on 2 meters. Certincates for a 
OSL card to Cliff Russell VE3NGG. R.R. #1. 
Chatham Ontario N7M 5J1. 
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BOVE AND BEYOND 


Band Segment 

Activity 

1260.00-1288.00 MHz 

As specified in the ARRL band plan 

1288.00-1293.00 MHz 

Wideband experimental, 
simplex ATV 

1293.00-1294.00 MHz 

Narrowband FM simplex^ 

25-kHz channels 

1293.50 MHz 

National simplex catling frequency 

1294.00-1295.00 MHz 

Weak-signal modes 
(SSB, CW—NoFM) 

1294.200 MHz 

Novice weak-signal 
calling frequency 

1295.00-1300 MHz 

As specified in the ARRL band plan 


Table 1. Suggested amendments to the 1^5 ARRL band plan. 


Peter H. Putman KT2B 
3353 Fieldstone Drive 
Doylestown PA 18901 

NOVICE VHF/UHF 

This month, I’ll touch on some 
of the new privileges in the VHF 
and UHF spectrum for Novices. 
Of main concern are the sub¬ 
bands at 23 cm, where Novices 
will really find themselves above, 
beyond, and perhaps "way out" 
unless the current ARRL Band 
Plan for 23 cm is modified to take 
them into account. 

At present, the Novice 23-cm 
allocation stretches from 1270 
to 1295 MHz, stopping just short 
of where the majority of weak- 
signal work is to be heard. As 
far as the ARRL band plan 
goes, most of this segment is 
allocated for repeater inputs, 
wideband experimental modes, 
amateur television (ATV), and 
narrowband FM simplex work. 
Presently, 1294.50 is designated 
as the national FM simplex calling 
frequency. 

According to this plan, nar¬ 
row-bandwidth, weak-signal com¬ 
munications are to be found in 
the 1295-1297-MHz segment, 
just out of the Novice alloca¬ 
tion. At present, the national CW 
and SSB calling frequency is 
1296.100 MHz—again, out of 
the Novice allocation. This sit¬ 
uation would seem to present a bit 
of a problem for the newly li¬ 
censed Novice with a 1296 multi- 
mode radio or transverter. Who 
will he/she work to gain that valu¬ 
able experience in weak-signal 
operation? 

Now, let’s look at it from the 
view of established 23-cm op¬ 
erators. Most weak-signal en¬ 
thusiasts employ linear trans- 
verters, upconverting from either 
144 MHz (most common) or 28 
MHz (not as common). In the 
former, the local oscillator (LO) 
frequency is typically 96.000 
MHz. This is multiplied 12 times to 
1152 MHz, then combined with 
the intermediate frequency (i-f) of 
144 MHz to result in a 1296-MHz 
signal. In receive, the process is 
reversed. 

That means that an operator 
with a 2-meter multimode driv¬ 
ing a transverter will be unable 
to transmit out-of-band (l.e., be¬ 
low 144 MHz) to gain the desired 
conversion frequency of 1294 


MHz or so to work the new 
Novices. But the problem is easily 
solved, as simple math will show. 
Changing the LO to 95.8333 MHz 
will now result in a frequency con¬ 
version of 144 to 1294 MHz 
(95.8333 X 12 = 1150 + 144 = 
1294 MHz)! 

Now we’ve picked up the new 
subband and can still operate 
weak signals at 1296 MHz (down¬ 
converting to 146 MHz). A side 
benefit is that strong local 144- 
MHz signals won’t "leak through" 
the transverter as images and be 
confused with 1296-MHz signals 
(this happens quite often during 
contests, especially in a multi-op¬ 
erator station). 

The other benefits are obvi¬ 
ous; Any 1296-MHz gear will eas¬ 
ily cover 1294 to 1295 MHz, as it is 
a shift of less than .0025% in fre¬ 
quency. That means all existing 


equipment and antennas can 
readily be employed by the new 
Novice as well as the seasoned 
23-cm operator. And that’s a lot of 
stuff—loop yagis, conventional 
beams, power dividers, receive 
converters, and preamplifiers, 
just to name a few items. 

Band Plan Needed 

Okay, now we have a way to 
work those Novices during con¬ 
tests and activity nights. The next 
step is to change the band plan 
accordingly! The original ARRL 
band plan was drawn up long be¬ 
fore Novice Enhancement be¬ 
came reality, and I believe the 
framers of that plan did not imag¬ 
ine a Novice allocation at 23 cm 
anytime in the near future. Guess 
what, folks—the future is now. 
And now is the best time to 
change the plan before the band 
becomes too congested to do oth¬ 
erwise. 

Why all this emphasis on a band 
plan? Put yourself in the position 
of a Novice looking to purchase a 
23-cm radio. Would you know 


where to look in all of your 25-MHz 
subband to find FM simplex? Re¬ 
peaters? ATV operators? SSB? 
OSCAR inputs? 

Think of the band plan as a road 
map. Having to scan through 600 
possible FM channels on 2 meters 
to find a repeater near you or an 
active simplex channel is bad 
enough. Having to scan through 
over a thousand possible chan¬ 
nels to find FM,SSB,orCW activi¬ 
ty would take forever—especially 


considering the localized, point- 
to-point nature of most 23-cm 
communications. 

So our new Novice will most 
likely turn to the band plan and 
operate the prescribed modes, as 
it seems the best way to contact 
somebody who is also likely to be 
on the same frequency in the 
same mode! Most band plans on 
lower VHF frequencies have 
come about largely by default. By 
that I mean that these plans mere¬ 
ly recognized the operating stan¬ 
dards and mode subbands al¬ 
ready in place and made them 
official. But 23 cm is a different 
situation; it’s still relatively unoc¬ 
cupied so that the flexibility is 
there. 

All folks with a stake in 23 
cm have a stake in the band plan 
as well. This includes manufac¬ 
turers of transverters, transceiv¬ 
ers, preamps, and antennas. It 
also includes the contesters 
who’d like to work a few more 
grid squares and prefixes dur¬ 
ing contests and those folks 
who sit on 1296.100 MHz every 


Thursday night calling CQ for 
hours on end. 

With all of this in mind, I’d like 
to suggest the amendments to 
the 1985 ARRL band plan shown 
in Table 1. What is actually pro¬ 
posed here is to take away 1 MHz 
from the wideband experimen- 
tal/ATV simplex allocation at 
1288-1294 MHz and designate it 
for weak-signal work. This way, 
users of 144-MHz multimodes can 
select the 95.8333-MHz crys¬ 
tal option and extend their cover¬ 
age to take in the newly created 
weak-signal subband. It would al¬ 
so allow Novices to use equip¬ 
ment and antennas currently on 
the market with no modifications 
or retuning. 

I’ve been discussing this idea 
with some equipment manufac¬ 
turers, and they agree that the 
idea makes sense. Those want¬ 
ing to work the simplex activity 
on 1293 MHz could either add 
a separate FM transceiver (an 
approach used by 220-MHz weak- 
signal operators) or use a differ¬ 
ent conversion scheme in their 
transverters. Those with multi¬ 
modes on 23 cm will, of course, 
have no difficulty at all in dialing 
around to find the activity. 

Most importantly, such a plan 
will give Novices a taste of what 
it’s like to make weak-signal UHF 
contacts—opportunities that do 
not exist for the Novice on 220 
MHz. (The subband there all but 
precludes SSB and CW modes.) 
Such experience might be an in¬ 
centive for the Novice to upgrade 
and explore such modes on 50, 
144, 220, 432, and 902 MHz. 
Remember, with 5 Watts, good 
low-loss feedline, and 20-30-ele- 
ment yagis, contacts of more than 
25-50 miles are indeed possible 
(and quite entertaining if multi- 
path or enhanced propagation is 
present). 

CONTESTS. CONTESTS 

Yes, it’s June again. Time for 


'7 believe the framers of the 
ARRL 1.2-GHz band plan did not 
imagine a Novice allocation at 23 
cm anytime in the near future. ” 
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Photo A. It's time to head for the hills again as summer VHF/UHF Photo B. The dog days of summer are not far away. "Crescent/* the 
propagation arrives. most famous quadruped in the VHF/UHF bands, prepares for the con¬ 

test season. 


the summer contest season! For 
those of you who can’t see the 
appeal of a low-band contest, 
try your hand in one of these for 
a change: ARRL VHF QSO Par¬ 
ty (June 12-13), CQ Worldwide 
VHF WPX Contest (July 17-18), 
ARRL August UHF Contest, and 
the ARRL September VHF QSO 
Party (September 12-13). Why 
should you? For one, it’s an 
easy way to pick up a bunch 
of rare grid squares. Sporadic-E 
on 6 and 2 meters is nice. It’s even 
better when it happens during a 
contest! With all of the strong 
Es openings the first few months 
of 1987, it looks as if 6 and 2 me¬ 
ters will be hopping in May, June, 
and July. 

With the advent of the QRP 
class in the ARRL contests, all of 
the events now recognize the ef¬ 
forts of "the little guy"—the 
mountaintop operator or portable/ 
mobile station who treks to a rare 
grid to make a few contacts with a 
10- or 25-Watt multimode. (In the 
ARRL rules, QRP is 10 Watts or 
less. Under the CQ WW rules, 
QRP is 25 Watts or less.) Not only 
that, in the CO contest, you can 
actually qualify under any of four 
categories on low power and if you 
win, get a nice trophy for your 
efforts. 

I am one of the co-chairmen 
of the CQ VHF WPX committee. 
Recently we completed scoring 
and compiling the logs from last 
year. You’d be surprised to see 
how competitive some of the QRP 
stations can be. How about 286 
contacts and 120 prefixes on 
50, 144, 220, and 432 from 
Chicago? Or 329 contacts and 
50 prefixes portable in Washing¬ 
ton state? The fifth highest score 
from the 1 call area was a QRP 
operation! Other QRP stations 
were fifth in the 2 call area, first 


in the 3 call area, and second in 
the 6 call area. Not bad for under 
25 Watts! 

Of course, QRP operation is 
very popular in Europe, and we 
received many logs from Italy and 
Hungary where the average pow¬ 
er used was between 10 and 25 
Watts on 2 meters and/or 70 cm. 
Logs from Romania indicate an 
interest in QRP there as well, with 
virtually all of the equipment there 
being home-brew. Think about 
that as you spin the dial on your 
IC-271, On the higher bands, 
most gear is home-brew on 902, 
1296, and 2304, with power levels 
in the .1-to-5-Watt range. 

Admittedly, the range of equip¬ 
ment available for portable op¬ 
eration here in the U.S. is limit¬ 
ed. You could take a mobile mul¬ 
timode out in your car or with 
a storage battery for a fair num¬ 
ber of contacts. You could also 
decide to work FM only and use 
a hand-held with lots of spare 
batteries. Indeed, the CQ con¬ 
test has an FM-only category, 
with this year’s winner working 
137 stations and 36 prefixes on 
three bands—144, 220, and 440 
MHz. The equipment used con¬ 
sisted of three hand-helds and 
one mobile radio, powered by bat¬ 
teries from a nearby drive-up 
mountaintop. 

Look for a review soon of a typi¬ 
cal portable 2-meter mountaintop 
station, employing the Yaesu FT- 
290R MKII and Tonna 9-element 
portable 2-meter beam. The latter 
is a slick product in that NO tools 
are needed to assemble it, and 
only one wrench (8mm) is needed 
to attach it to a mast of some sort, 
ril have used this combination 
from a nearby mountain during 
the ARRL 144-MHz Sprint in April, 
and you’ll find out just how well 
the combination worked out. I’ll 


also be trucking up another hill for 
the ARRL 50-MHz Sprint in May 
with a similar combination of Yae¬ 
su FT-690R MKII and Tonna 5-ele- 
ment 6-meter beam, and .you’ll 
see the results of that trip in a later 
issue. 

In the meantime, 1 expect you’ll 
be out there somewhere mak¬ 
ing contacts on at least one of 
these contest weekends. The 
contest periods are long enough 
so that you can take some time 
off as needed and mow the 
lawn, make a shopping trip, go 
swimming, or have a nice bar¬ 
becue between operating peri¬ 
ods. If you have a particularly in¬ 
teresting scheme for a portable 
setup, drop me a line and some 
pictures. We’ll print them here 
and let others know about it! (The 
best one I’ve heard so far: an FM 
expedition up the World Trade 
Center fortheCOVHFWPX. That 
would be quite an interesting 
trip—might set the all-time FM- 
ONLY record!) 

On The Road Again 

By the way, our SCORE group 
(Society of Contest Operators and 
Radio Experimenters) has de¬ 
cided to activate a six-band sta¬ 
tion from Chincoteague Island, 
Virginia, in grid FM 27 for the 
June VHF QSO Party. We’ll be 
active on 50, 144, 220, 432, 902, 
and 1296 MHz with about 100 
Watts per band and single yagis. 
The entire setup will run from a 
van, and all antennas will be 
perched atop a custom-made 
tower trailer, using a TriEx W51 
crank-up. We had decided that 
the grid was too quiet during 
contests, and conversations with 
other VHF/UHF types indicate 
that they would welcome the 
operation. 


Look for us on the bands you 
need from 1400 EDT Saturday un¬ 
til 2300 EDT Sunday! 

Addendum 

Here are a couple more con¬ 
tests that might tickle your fan¬ 
cy. On June 19-21, the SMIRK 
50-MHz Party will come alive. It 
starts at 1900 CDT Friday June 19 
and runs until 1900 CDT Sunday 
June 21. Points are scored for 
contacts and grid squares (2 
points per SMIRK member con¬ 
tact, 1 per non-SMIRK member). 
Certificates will be awarded in 
ARRL sections and foreign state, 
province, prefecture, or U.K. 
shire/county/region. For more 
information, contact Lisa Lowell 
KA0NNO. PO Box 547. Hugo 
CO 80821. 

If 2 meters is your bag, how 
about the SWOT (Sidewinders On 
Two) Contest, which is being held 
the same weekend as the ARRL 
UHF Contest (August 1-3). This 
way, you can work two contests at 
once! It starts at 1900 UTC August 
1 and ends 0400 UTC August 3, 
and only SSB or CW contacts are 
permitted. The exchange consists 
of callsigns, grids, and SWOT 
numbers. As in the SMIRK con¬ 
test, contacts with SWOT mem¬ 
bers are worth 2 points each and 
with non-members 1 point each. 
Certificates are awarded for high 
score in each ARRL section. For 
more information, contact Jerome 
Doerrie K5IS, Rte. 2 Box 72, Book¬ 
er TX 79005. 

I’ve received some other mail¬ 
ings on contests, but the details 
were too sketchy to reprint here. If 
your club or organization is spon¬ 
soring such an event, be sure and 
drop me a line so I can get it into 
print quickly. Until then, see you 
Above and Beyond!* 
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K6K> PACKET 


Harold Price NK6K 

1211 Ford Avenue 

Redondo Beach CA 90278 

COOED TRANSMISSIONS 

So there I am, standing in line 
with my wife, waiting to have our 
“eight items or less” death-rayed 
by the monochromatic eye of the 
scanner at Ralphs, the local su¬ 
permarket. We had all the mak¬ 
ings of nachos: a bag of tortilla 
chips, a can of mild Cheddar 
cheese dip, and a jar of Jalapeno 
peppers. The deal is, you put the 
chips in a bowl, heat the cheese 
and pour it over the chips, and 
then top it off with the peppers. 
Then you eat this amalgam until 
you break out in a sweat. This is 
also a good way to burn holes in 
your stomach, useful for people 
who are too lazy to earn their ul¬ 
cers the old-fashioned way. 

Anyway, the bar codes got 
scanned, the prices computed, 
the bill totaled; and then came the 
indication that Big Brother was 
alive and well and living in a PC 
in the basement of Ralphs. At the 
end of the receipt was this: 
“Ralphs offers you the coupons 
personalized for the people who 
use them: Save 20 cents on 
one pound of Velveeta Mexican 
Cheese, Hot or Mild.” 

Some Artificial Intelligence al¬ 
gorithm in a chunk of impure sili¬ 
con had made an educated guess 
at what 1 could be enticed to pur¬ 
chase on my next trip. It’s scary 
enough if the choice was made 
based on a single item, probably 
the nacho chips. It's even scarier 
If the deduction was based on 
matching two items, the regular 
cheese and the Jalapeno pep¬ 
pers. Velveeta Mexican is a com¬ 
bination of the two- 

Because we paid by check 
(Californians never use cash; you 
can’t tell where it’s been), the 
computer now knows who we are, 
where we live, our phone number, 
and my wife’s Iriver’s license 
number. I hav» been back to 
Ralphs for fear it I’ll get a mes¬ 
sage on the n check saying, 
“Hey, you forgo, /our cheese.” 

Just as technology is taking 
over the supermarket, so it goes 
with packet radio. For some rea¬ 
son, packet strikes fear into the 
hearts of the FCC monitors up at 
the Belfast, Maine, monitoring 
station. Just before I started on 


this column, I got a copy of the 
NEPRA PacketEar, the newslet¬ 
ter of the New England Packet 
Radio Association. These guys 
have got the snazziest four-page 
monthly newsletter I’ve seen— 
nice layout, photos, lots of flash. 
Dave W1TMO is the editor. In the 
April issue was an article by Steve 
W1GOH about the citing of the 
WA10JB BBS by the FCC for 
transmitting encrypted informa¬ 
tion via packet radio. 

It seems that the WA10JB BBS 
contained binary files that were 
encoded in such a way as to make 
them transferable through BBSs. 
When typed out, these files look 
like trash and are certainly not 
dear-text English. Part 97 has 
some unfriendly things to say 
about that sort of thing. There 
are several items worth discuss¬ 
ing here. 


Codes and Ciphers 

First, I’ll look at the parts of the 
rules that are causing the prob¬ 
lems in Maine; 

“97.117 Codes and Ciphers 
prohibited. The transmission by 
radio of messages in codes or ci¬ 
phers in domestic and internation¬ 
al communications to or between 
amateur stations is prohibited. All 
communications regardless of the 
type of emission employed shall 
be in plain language except that 
generally recognized abbrevia¬ 
tions established by regulation or 
custom and usage are permissi¬ 
ble as are any other abbreviations 
or signals where the intent is not to 
obscure the meaning but only to 
facilitate communications. 

“97.69 Digital Communica¬ 
tions. Subject to the special con¬ 
ditions contained [below], an 
amateur radio communication 
may include digital codes which 
represent alphanumeric charac¬ 
ters, analogue measurements, or 
other information. These digital 
codes may be used for such 


communications as (but not lim¬ 
ited to) .. transference of com¬ 
puter programs or direct comput- 
er-to-computer communications 
.. provided that such digital 
codes are not intended to obscure 
the meaning of, but are only to 
facilitate, the communications.” 

What that all says is that you 
can’t send anything where the in¬ 
tent is to keep other people from 
finding out what you’re sending. 
Note that there is no requirement 
that a message, even in its origi¬ 
nal form, be plain-text English. 
Computer programs are allowed, 
as is any form of raw data. Other 
than that, you can encode the in¬ 
formation in any manner you want 
to facilitate communications. 

Unfortunately, there is little dif¬ 
ference between “encrypting” a 
string of data and “facilitating” a 
string of data. The only difference 
is that in encryption the hope is 
that only the intended recipient 
can reverse the process; in a facil¬ 
itated file, anyone should be able 
to do it. The requirement laid out 
by Part 97. then, is that facilitated 


data must be able to be converted 
back into its original form by any¬ 
one, and that the data in its origi¬ 
nal form must be legal for trans¬ 
mission over amateur radio. 

Why Some RIes 
Need To Be Factlttated 

There are two basic reasons 
why data needs to be modified 
from its original form. One is when 
the data won’t go through the net¬ 
work in an unaltered form (the 
transparency problem), the other 
is when you want to compress the 
data to make it pass through the 
network faster. 

A problem that has been with 
us since there were comput¬ 
ers is something called transpar¬ 
ency. You usually want a trans¬ 
parent data path (i.e., the data is 
unmodified as it passes through 
the medium). Clear glass is trans¬ 
parent to visible light; light is un¬ 
modified as it passes though. 
Glazed glass, or the type of glass 
in bathroom shower doors, is not 
transparent, it is translucent; light 


passes, but the rays are bent or 
scattered. 

In the world of computer net¬ 
works, data paths are seldom 
transparent at their lowest level. 
Steps are taken to make the path 
appear to be transparent. This 
usually requires that the data 
be modified in some way. One 
of the least transparent data paths 
is the Baudot-based telex net¬ 
work. This network passes only 
about 64 different character 
codes, and all messages must 
be converted to uppercase char¬ 
acters. 

On the other end of the scale is 
AX .25, which promises that user 
data will be transparent: You don’t 
have to modify your data to send it 
through AX.25. The AX.25 proto¬ 
col offers complete transparency 
to its users, but only at the ex¬ 
pense of modifying the data as it is 
sent, behind the scenes. In the 
AX.25 protocol, this process is 
called bit-stuffing. 

AX.25 sends user data in eight- 
bit bytes, allowing 256 user 
codes. AX.25 has a requirement, 
however, to identify the start of a 
frame of data. It could steal one of 
the 256 user codes as a start- 
of-frame flag, but then one code 
could not appear in the user data. 
This would make the protocol 
nontransparent, like a piece of 
stained glass that cuts out some 
frequencies of light. 

AX.25 solves this problem by 
modifying the user’s data; any 
time there are five consecutive 
one-bits in the user’s data stream, 
a zero-bit is inserted. Once this is 
done, AX.25 can make unique 
characters by defining a string 
that has more than five one-bits. 
On the receiving side, if five one- 
bits are seen followed by a zero, 
the zero is removed. 

This can be done because a ze¬ 
ro is always added after five ones 
by the transmitter. Anything with 
more than five ones is a special 
AX.25 character. There are many 
other ways of doing this, but all of 
them involve defining a special se¬ 
quence of bits or bytes and then 
modifying the user’s data so that 
the special sequence is never 
present. 

Using bit-stuffing, AX.25 looks 
to the user as if it is transparent, so 
theoretically, you could send 
transparent data through the net¬ 
work. In 1987, though, the majori¬ 
ty of our “network’* is built with a 
series of devices called “forward¬ 
ing BBSs.” These systems, de¬ 
scribed in earlier columns, are not 
transparent. 

The W0RU-style BBSs define 


“There are two reasons 
why amateurs need to encode 
data: to send binary files through 
forwarding, BBSs and to compress 
data to send it faster. “ 
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certain special characters that 
perform various functions. For ex¬ 
ample, the end of a message is 
marked with a hex 1A (a control- 
Z). A computer program could 
be sent encapsulated inside a 
W0RLI message as long as it 
didn’t contain a control-Z other 
than the one that marked the end 
of a file. 

The W0RLI BBS also uses a 
mode of the TNC which by defini¬ 
tion is nontransparent. Only the 
bottom seven bits in each byte 
are valid; the top bit is ignored. 
While this is fine for text mes¬ 
sages, it won’t do for binary 
computer programs, which are 
notorious for wanting to use all 
eight bits. 

Therefore, to send a comput¬ 
er program through the auto¬ 
forwarding BBS network, you 
must modify the program from its 
original form to a form that will 
pass through the network. It must 
be encoded to facilitate its trans¬ 
mission. 

The easiest way to modify an 
eight-bit file to pass through a 
seven-bit transmission medium is 
to split each eight-bit character in¬ 
to two four-bit characters, setting 
the high four bits of each to 0. 
Thus. 11010011 would become 
00001101 00000011. Then, to 
avoid using special charac¬ 
ters normally found in the 0-16 
range, you could always set 
the seventh bit. For example, a 
control-Z in the original user 
data (00011010) would become 
01000001 01001010. On the 
receive end, you would throw 
away the high four bits and 
combine the bottom four of 
each pair to get back the origi¬ 
nal data. 

Unfortunately, the above al¬ 
gorithm has exactly doubled the 
size of the message. A program 
that was originally 800 bits long 
is now 1,600 bits. The high-order 
bit (the one on the left) has to be 
zero because only seven bits are 
sent. The next bit has to be one to 
avoid special characters. The 
next two bits, however, are wast¬ 
ed. They could be used for data 
but aren’t. A more efficient 
scheme would use those bits for 
user data. 

You’ve seen why a program 
must be modified to be passed 
through the forwarding BBS net¬ 
work. There are many ways of 
performing the modification. The 
one WAIOJB was using is called 
BSQ, and it has been well 
documented and distributed in 
the BBS community. Anyone 
can use BSQ to convert the modi¬ 


fied program back to its original 
form. 

Compression 

There is another reason to mod¬ 
ify data, even (and especially) 
plaintext. In a plain-text message, 
most people use only a small sub¬ 
set of the total of 256 possible 
characters. With upper- and low¬ 
ercase, punctuation, and num¬ 
bers, most people use fewer than 
80 characters. In addition, some 
messages contain repeated char¬ 
acters, such as spaces, dash¬ 
es, etc. 

There are many (many) ways to 
compress messages based on the 
above attributes of text mes¬ 
sages. Anyone who has watched 
‘’Wheel of Fortune" has caught 
on to the fact that some charac¬ 
ters appear in words more often 
than others. E is very popular, X 
is not. 

Imagine that you scanned a 
long message and sorted each 
character by the number of times 


it appeared in the message. Just 
seven characters might make up 
more than half of the message. 
Take those seven characters and 
encode them in three bits. Half of 
your message can now be sent 
three bits per character instead of 
eight. 

With a smart program, you 
can compress almost any mes¬ 
sage and gain some transmission 
time. For example, using a stan¬ 
dard compression program, last 
month’s column (before editing) 
of 16,000 characters compressed 
down to 9,146, or 43 percent. A file 
like the AMSAT orbital elements, 
which contains mostly numbers, 
compressed 60 percent. I suspect 
we’ll see more data compression 
in the future as the packet fre¬ 
quencies continue to fill up. 

To review, you’ve seen two 
reasons why amateurs need to en¬ 
code data; to send binary files 
through forwarding BBSs and 
to compress data to send it faster. 
Our responsibility to the FCC and 
to our fellow hams who must carry 
the burden of the self-policing 
aspects of the amateur radio ser¬ 
vice is that the encoding scheme 


must be able to be applied by 
anyone with suitable equipment. 
The algorithm should be readily 
available; the best way to do this is 
to get it published. The ARRL 
computer networking conference 
proceedings are a good place. 
In lieu of that, algorithms must 
be available on request from a 
fellow ham or on demand from 
the FCC. 

We also need to carry out 
an education plan, both internally 
in the amateur service and in 
the FCC. The latter is particular¬ 
ly obvious in the case document¬ 
ed in the NEPRA PacketEar, 
Everything went right, almost. 
The FCC engineer questioned 
the encoded data and asked 
the originating station for the 
clear text. WAIOJB complied, 
sending a copy of the original 
program and an explanation of 
what it did. 

Unfortunately, things fell apart 
when the FCC engineer com¬ 
plained that the encoded file and 


the original file were different 
lengths. His conclusion was that 
there were, therefore, two differ¬ 
ent files. As we've seen from the 
above discussions, encoding to 
avoid a transparency problem Is 
almost guaranteed to make the 
size different; usually the encod¬ 
ed file will be bigger. To make up 
for this expansion, the BSQ pro¬ 
gram also goes through a com¬ 
pression pass, which in this case 
made the encoded file smaller 
than the original. 

The ARRL has been called in to 
assist in the WA1OJB case; hope¬ 
fully it will have been resolved by 
the time this comes out. Encoding 
will become more common as 
higher level protocols become 
more common. And the sooner 
the enforcement glitches are 
worked out, the sooner we can 
take the next quantum leap in net¬ 
working. The W9ZRX list of inter¬ 
linked forwarding BBSs in North 
America stood at 404 in late 
March. There is no count of total 
BBSs. The numbers will only get 
bigger in the months ahead, and 
the problems will grow more 
complex. 


“The W9ZRXIistof 
inter-linked forwarding BBSs 
in North America stood at 
404 in late March. ” 
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SHORT SUBJECTS 

Ralph KB0LQ writes asking 
about small TNCs. He says, 
"Harold, I’d be interested in hear¬ 
ing about some of the new pack¬ 
et applications you hinted at in 
your May 73 article—in particular, 
anything involving improvements 
in portable (meaning REALLY 
portable) stations. I'm involved in 
sailplane racing and could see 
some pretty awesome possibili¬ 
ties for a unit about twice the size 
and weight of a handie. It could do 
without a lot of bells and whis¬ 
tles—thumbwheel frequency se¬ 
lection and a 40-column display 
would be fine—but it would have 
to be an excellent performer at hit¬ 
ting repeaters from way out (the 
point here is after-landing, not in¬ 
air performance). Have you seen 
anything smaller than the brief¬ 
case installations?" Anyone have 
news on a small, integrated unit? 

A report from Nob JA1KSO via 
Hank W0RLI says that there are 
30,000 JA stations on packet and 
that the 70-cm band is now almost 
totally devoted to packet opera¬ 
tion. There are 100 packet BBSs 
in the Tokyo area and more than 
500 in all of Japan. There is no 
indication of whether these BBSs 
are inter-linked. 

Activity on the UoSAT-OSCAR 
11 Digital Communications Ex¬ 
periment is picking up. See the 
August, 1986, 73 for details on the 
UO-11 DCE. 

Graham VK5AGR in South Aus¬ 
tralia is now on the air, and mes¬ 
sage transfers between WEST- 
NET and VK have already 
occurred. A station tied to EAST- 
NET should be up in the next two 
days. The only step remaining is 
for the station to receive software I 
mailed yesterday. 

Two amateur radio DCE sta¬ 
tions have been set up in Pakistan 
as part of a joint project between 
the Pakistan space agency and 
the UoSAT group at the University 
of Surrey. Jeff Ward K8KA, past 
and perhaps future editor of the 
ARRL Gateway newsletter, is a re¬ 
search fellow at the University of 
Surrey and is currently in Pakistan 
helping to train the hams there in 
DCE procedures. 

Hopefully we’re in a position to 
demonstrate store-and-forward 
satellite communications on a 
regular basis. Traffic to VK may be 
routed through the network to 
NK6K for retransmission via UO- 
11. 

That’s it for this month. I 
promise this is the last month 
where "Wheel of Fortune" will be 
mentioned.* 




Mike Stone WB0QCD 
POBoxH 
Lowden lA 52255 

Q&A 

This month is devoted to ques¬ 
tions and answers. Pat, my secre¬ 
tary. and I have assembled many 
of the questions you have asked 
of us. Let’s get started with the 
most common ones: 

Q: What is the difference between 
fast- and slow-scan TV? 

A: Basically, fast-scan TV Is 
’’live” standard television just as 
you see from ABC, CBS, NBC, 
and PBS. It is NTSC 525-line col¬ 
or or black-and-white TV pic¬ 
tures with 4.5-MHz offset audio 
subcarrier sound. The range on 
FSTV is limited on an average 
night (dependent upon terrain) 
to about 50-100 miles. On UHF 
band openings, you can work 
distances of 200 to 1,000 miles 
(but it happens only a few times 
per year). 

Slow-scan TV, on the other 
hand, is a “still-frame,” slide- 
show type of video communica¬ 
tions medium. Today’s SSTV of¬ 
fers both color and black-and- 
white images and high-resolution 
pictures. You’ll hear some slow- 
scanners say that the picture they 
just received looks as good as 
commercial TV pictures and, in¬ 
deed, they might to the naked eye. 
But, in reality, slow-scan has a 
long way to go to achieve the num¬ 
ber of dots per inch and 525 lines 
that FSTV offers. 

SSTV pictures are mostly sent 
at 8-, 12-. 16-, 24-. 32-, 36-, and 
72-second frame rates. The neat 
pictures can travel as far as your 
HF gear and propagation can take 
you. Africa. England. Germany, 
Australia, Japan—there is no limi¬ 
tation to sent and received SSTV 
signals. 

Cost to get started? Fast-scan 
TV is much cheaper if you look at 
basic transmitters, receivers, and 
antennas. Surplus and home con¬ 
sumer VCR-type cameras can be 
used on both modes. 

Which mode is right for you 
must be determined by what is go¬ 
ing on in your area. If there is no 
fast-scan TV, start with SSTV, 
then develop a FSTV group of 
your own. To find out what UHF 
FSTV is going on near you, send 
me an SASE. 


Q: We are a new group of fast- 
scan TVers and would like to put 
up an ATV repeater. What do you 
recommend for equipment? 

A: I don’t advise brand new ATV 
groups to take on a complicated 
ATV repeater project right off. 
Even if you get one built and work¬ 
ing (and that is saying a lot!), you 
will discourage the natural build¬ 
ing progression of individual sta¬ 
tions by "making it easier" for ev¬ 
eryone to see each other’s 
signals. 

Now that may sound improper 
since our amateur fraternity is 
structured so heavily on the use of 
repeaters these days, but it is true. 
Think about it. Many will get on 2 
meters with a hand-held and a 
rubber ducky, and for some that is 
as far as they will ever get. 

Take away the repeating device 
and they are forced to put up 
beams, higher power amplifiers, 
preamps, better coaxial cable 


feedlines, etc. The same is true for 
UHF fast-scan TV. Force and en¬ 
courage your aspiring new ATV 
group to work simplex for a couple 
years. Have fun working distant 
DX and getting P4-P5 pictures 
30-50 miles away! 

After a couple of years, when 
you have 10-15 active members, 
then and only then should your 
group go after a repeater project! 
When you get to that point, write to 
me and I’ll send you a "How to 
Build an ATV Repeater Kit.” 

Q: What antennas do you recom¬ 
mend for fast-scan? 

A: That’s a tough question. Are 
you a builder or a buyer? If you are 
a builder. K2RIW-constructed an¬ 
tennas—cut for the ATV portion of 
the band—are a good way to go. 
You can obtain the critical parts 
and elements, etc., but you must 
construct your own booms. Write 
to Gerald Cromer K4NHN In 
Cayce, South Carolina, or Dave 
Williams WB0ZJP In St. Louis, 
Missouri, for more details and 
comments. 

Of course, you can always 
home-brew an array. Back Is¬ 


sues of The USATVS Journal give 
a number of designs, facts, and 
figures. 

Buyers can order the popular 
6-, 16-, or 27-element KLM. Spec¬ 
trum International in Concord, 
Massachusetts, distributes the 
most popular ATV antenna—the 
incredible Jaybeams, made in 
England and imported into the 
U.S. by G3BVU/1. There are three 
models for ATVers: the 28-, 48-, 
and 88-element versions. See 
Spectrum’s ads in leading ama¬ 
teur journals. 

Q: How much attention do I really 
need to pay to my feedline on UHF 
ATV frequencies? 

A: A lot. Even the once popular 
Belden 8214 tight braid and 
shielded RG-8/U-type coaxial 
cable will show a 50% loss factor 
on just a 100-foot run! Put 100 
Watts in one end and see about 
40-50 (if you are lucky) come out 
the other. 

Today’s standard requirement 
is Belden 9913 or an equivalent. 
With that kind of good line, you’ll 
lose only about 1/4 of your power 
on transmit and receive. Hardline 
is the ultimate way to go, but it can 


also be the most expensive. The 
most popular type of cable used 
by today’s ATVers is 1/2-, 3/4-, or 
5/8-inch Andrews 50-Ohm line 
(according to studies conducted 
by the USATVS in 1985). 

You can get by with some 
cheap or many times free CATV 
75-Ohm stuff, but you suffer your 
intended gain when you start 
home-brewing connectors or not 
using a matching device to get 
down to a 50-Ohm antenna and rig 
load. You are better off going with 
Belden 9913 than with free CATV 
cable. The bottom line for serious 
ATVers is to “think with your 
pocketbook.” 

Q: Do outdoor preamps placed 
near the antenna really make that 
much difference, even if one were 
using low-loss hardline? 

A: Yes, they certainly do! Any time 
you add 15-20 dB of gain near the 
antenna and ahead of the receiv¬ 
er, it is going to make a dramatic 
difference in the signal strength 
level you will see on your TV set! 
It's like adding a stacked set of 12 
antennas. 

One of my local ATV buffs who 


reads this column razzed me the 
other day about a statement I had 
made in the April issue about get¬ 
ting P4 to P5 pictures 40-50 miles 
out from the N9CAI ATV/R sys¬ 
tem. He is 25 miles out (pretty 
near "line of sight"), but he re¬ 
ceives only P2 to P3 pictures at 
best. I told him that I am the same 
distance (actually farther out, in a 
valley and under some pretty 
heavy rolling terrain) and I receive 
P4 to P5 pictures all the time from 
our repeater. 

When we get into this argu¬ 
ment, I point out that his insuffi¬ 
cient cable run and his lack of a 
preamp at the antenna (he likes to 
keep his ARR GaAsFET literally in 
the ATV box in the shack) are his 
big limiting factors. To his credit, 
he does run a dual-stacked 88-el¬ 
ement Jaybeam array at good 
height. 

If I were to move my shack to his 
location with the same equipment 
I am running here, I guarantee my 
entire ham station that I would 
have absolutely P5 color pictures 
ALL THE TIME, day or night! The 
other day, I went horizontal mobile 
in preparation for our group’s lo¬ 
cal 2nd annual BRATS Transmit¬ 
ter Hunt. With a measly 6-element 
KLM yagi, six feet of 8214 co^, 
and an average (not hot) MRF-901 
PC downconverter, I saw P5 
closed-circuit pictures in my car 
at the back end of an interstate 
McDonald’s parking lot just ten 
miles from his base QTH (at 
ground level!). 

Hopefully, someday my good 
friend, who has been with me from 
the start, will get with it, spend a 
few more bucks on a mast-mount¬ 
ed preamplifier and coax, and do 
things right so he, too, can read 
the fine-print messages on "low 
power" from our repeater. He will 
then be real competition when the 
DX rolls in! 

Mast-mounted preamps on re¬ 
ceive can be inexpensive. The 
ones that allow the ATVer to 
"transmit” through them are in¬ 
deed more expensive, but you get 
what you pay for. Write to Ad¬ 
vanced Receiver Research for 
brochures or contact the good 
people at TNT Radio Sales in Min¬ 
neapolis, Minnesota. 

Q: I have an older black/white 
SSTV converter. The color SSTV 
gang hardly ever sends B/W pic¬ 
ture transmissions. How can they 
forget those with B/W setups? 

A: Don't let them forget! Don’t be 
intimidated by the color giants! 
Let them know you are there and 
that you do not have color SSTV 
equipment! 


'7 am confident that / will make 
it into New York someday from 
here in Iowa on UHF ATV ." 
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The Saturday afternoon 
W1JKF/W9NTP SSTV net (1800 
UTC) on 14.230 MHz does indeed 
retransmit most of the pictures in 
B/W formats. Some have wanted 
to see color and B/W separated 
into different frequencies. I think 
that would be a mistake. Slow- 
scanners have always had a diffi^ 
cult time just to maintain the 
known calling frequencies that 
they have established. To split 
them up even more would be dis* 
astrous! 

Load in your best contrasted 
picture and let it fly over the air> 
waves. State proudly that you are 
sending and receiving in ' living 
black and white.” Get in there and 
tell ’em you’re a first-class citizen, 
too! (Then start saving your mon¬ 
ey for a Robot 1200C while you 
are battling.) 

Q: Why is it that FAX just doesn’t 
seem to be catching on here in the 
United States? In Japan and else¬ 
where, quality, higher resolution 
facsimile signals are transmitted 
and received by radio amateurs 
daily. 

A: Good question. There has 
been a limited number of FAX 
transmission contacts sent from 
the U.S. over the past couple 
of years, You‘11 find it happen¬ 
ing mostly on weekends on 
14.240 MHz, just above the 
SSTV calling frequencies. Since 
the Martin Goodman TRS-80C 
CoCo FAX Transmit program 
came out, activity has increased 
a bit, (For those of you with 
Radio Shack older gray 64K 
CoCos, write me for informa¬ 
tion on Goodman’s FAX Transmit 
program. Send an SASE.) It still 
remains transmitted largely 
among local VHF ATV mode 
groups, though. Weather pictures 
are captured and retransmitted 
primarily. 

There is tremendous interest in 
this as-yet-untapped visual medi¬ 
um. When the commercial HF rig 
manufacturers realize the interest 
out there in FAX and add a special 
mode switch position for reduced 
power and when the SSTV manu¬ 
facturers add in the slower FAX 
transmission clock speeds to their 
dual converters (as has the Ger¬ 
man Volker Wraase DL2RZ with 
his SC-1), or when surplus FAX 
“transmitting” equipment be¬ 
comes readily available at an af¬ 
fordable price, then and only then 
will you see commonly heard ac¬ 
tivity for the U.S. 

We still need a few brave souls 
who will take this medium on with 
a vengeance and get people go¬ 
ing with a real sleeper of nifty ca¬ 



Photo A. Fred Sharp W8ASF of Cleveland, Ohio, and his elaborate 
SSTV station. 


pability. The FCC okayed its use. 
Why not develop it? Ralph Tag¬ 
gart, Clay Abrams, Fred Sharp, 
Rual Alvarez, Martin Goodman, 
and others have done a good job 
of creating the amateur revolution 
on “receive,” but we need these 
and other leaders to get in there 
and “transmit” it! 

Q: What if your local area has no 
fast-scan activity? What antenna 
polarization should a beginning 
group then go with? 

A: In nearly every area of the U.S., 
FSTV DX is reachable and obtain¬ 
able for extremely long distance 
contacts if the band is just right 
and your station is aware and 
ready to take advantage of the op¬ 
portunity. I am confident that i will 
make it into New York someday 
from here in Iowa on UHF ATV. It 
could have very well happened 
last Thanksgiving had New York¬ 
ers been horizontal and looking 
out this way (with power). Al¬ 
though 200-to-600-mile ATV DX 
may seem unrealistic to you right 
now, stranger things have hap¬ 
pened. 

Look around you for several 
hundred miles and “see” what 
polarization others are using. (Get 
a copy of The USATVS North 
American ATV Directory for this 
information.) Analyze, if you can. 
when there are different groups 
using both polarizations. Which 
ones are the DXers? They will 
most likely be the ones using hori¬ 
zontal polarization. 

Most UHF repeaters are very 
limited in coverage range (10-30- 
mile radius at best). Repeaters 
can be built In either antenna po¬ 
larization mode. Wide-range (40- 
100-mile radius coverage) H- 
plane ATV repeaters are growing 
in popularity due to recent new 
thinking. 

Properly phased beams or mul¬ 
ti-slots can show as much gain (if 


not more) than a good ground- 
plane setup. You can work mobile 
or portable ATV in either mode. 
Some vertical proponents claim 
1950 studies by the U.S. Navy that 
“it just doesn’t make any differ¬ 
ence technically,” but there are a 
lot of 1980 active VHF/UHFers out 
there who will tell you differently 
(that horizontal is best just for the 
fact of getting away from man¬ 
made noises). 

If you are in a crowded metro¬ 
politan area where 440-450 FM is 
active, there might be something 
to say for operating ATV at 20-dB 
rejection when going horizontal 
(and being able to work 432-MHz 
SSB as well), but then again, may¬ 
be you would like to be part of the 
440-450 crowd, too, and thus 
keep your antennas vertical for 
double duty. 

In other words, it is really up to 
you and your group. You are in the 
driver’s seat! If you are the first in 
your area, YOU must make the 
decision. Do it wisely and intelli¬ 
gently—not based on one per¬ 
son’s initial decision. After a 
dozen or so get on ATV with you, it 
is very hard to get them to change 
polarizations later on. If it is abso¬ 
lutely a tossup question, go with 
the trend of the rest of the country 
and go horizontal. 

Q: Will FM TV replace and outdate 
our present AM-modulated TV 
transceivers? Where can we get 
more information about it? Every¬ 
one seems to have different opin¬ 
ions on its legality on the 70-cm 
band. Is it legal to operate FM ATV 
on 439? 

A: Most likely FM TV will not 
overtake the popularity of AM 
TV, at least not until well after 
your lifetime subscription to 73 
or Spec-Corn runs out? There 
are many pros and cons about 
FM versus AM on the TV com¬ 
munications mode. This is to 


be the subject of great debate 
this year at the Dayton ATV fo¬ 
rum (this column was written 
in early April). Bruce Brown 
WA9GVK, a proponent to FM TV 
experimentation, will be one of the 
guest speakers. 

Basically, the U.S. commer¬ 
cial TV market is infiltrated with 
AM-designed sets. Changes even 
into a high-definition mode are 
unfortunately meeting with great 
resistance, it would take an un¬ 
believable consumer “sweep¬ 
ing rage” to successfully mass- 
market FM TV receivers. Its time 
will slowly come, however, to 
the hi-fi/stereo buff crowd who 
likes to be part of the edge of 
technology. 

TVRO systems employ FM TV. 
Some are using satellite receivers 
and monitors for FM ATV experi¬ 
mentation. Some simply “slope 
detect” FM-transmitted pictures 
on a standard AM TV set at re¬ 
duced quality. 

As for radio amateurs, experi¬ 
mentation with FM ATV is just be¬ 
ginning here in the U.S. FM fast- 
scan has been a reality in England 
for quite some time now on higher 
bands. You can find more techni¬ 
cal information about ATV and 
commercial FM TV in the 1987 
ARRL Handbook. 

It is good for AM ATVers to be¬ 
gin experimenting with the mode. 
There is nothing written in any text 
that ATV must be limited to the 
current standards determined by 
the broadcast industry. It never 
has. It has just been convenient to 
follow in the technically accepted 
footsteps. 

As for being legal or not, I 
see nothing in the Part 97 FCC 
Rules and Regulations that pro¬ 
hibits the transmission or re¬ 
ception of FM wideband TV sig¬ 
nals in the 420-450-MHz band. 
Under 97.61 Authorized Emis¬ 
sions, it lists no restrictions about 
wideband FM on 70 cm. In the 
ARRL Guide to FCC Regulations 
(6th edition, p, 4-13), the com¬ 
ment is made that “no spe¬ 
cial bandwidth limits apply above 
420 MHz.” There are stations in 
the country now experimenting 
wrtth FM TV transmissions within 
the 420-450-MHz band. It is 
agreed, though, that specific clari¬ 
fication on this matter should be 
brought to the attention of the 
FCC (the USATVS has already 
done this). 

Well, gang, that is about it for 
this month's column. Keep the 
mail coming, and I’ll see you next 
month with my special Dayton 
ATV report, ■ 
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Michael Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44645 

FIELD DAY TIPS 

The last weekend of June is 
Field Day. Without a doubt, THE 
weekend for QRPers. I can't think 
of anything else I would rather be 
doing, except being in a romantic 
embrace with Vanna White on a 
small deserted island while mon¬ 
keys played from the tops of palm 
trees. But, alas, she's a member 
of the *‘Hate Mike Bryce Club,” 
and I’ve only been out of Ohio 
once, so dream on, Mike. 

Field Day entices many QRP 
operators into the field for 24 
hours of operating simulated 
emergency conditions. Reid Day 
IS a natural for the QRPer because 
his/her equipment operates quite 
easily from batteries and/or solar 
power. 

Packing up the equipment and 
heading off into the wilderness of 
a state park or the woods behind 
your house and still being able to 
communicate with civilization 
may sound a bit romantic, and it 
is. Just one or two operators, no 
need to haul out the gas genera¬ 
tor, and no antenna crews to feed. 
Just you, the radio, some batter¬ 
ies, and a couple of wire antennas 
are all you need. No matter if you 
make 5 or 500 contacts, operating 
QRP Field Day will make you fee! 
young again. 

The following tips have been 
sent in by some of the readers of 
this column. I have not been able 
to test ail of them out. although I 
will at some point this year. 

Site Selection 

Some type of planning should 
go into Field Day, The first thing 
you should do is plan the site. Of 
course, two categories should be 
applied: 

1. Does the site offer a good 
antenna location? 

2. Does the site make for a good 
camping experience? Even if the 
site is a top-notch antenna loca¬ 
tion, do you really want to camp 
out on top of a hazardous waste 
dump? Think on that one a bit. 

Aside from antenna-supporting 
trees, site selection should follow 
criteria ordinarily used in select¬ 
ing a camping spot. Don’t set up 
shop near TV or commercial radio 
transmitters. By all means, you 


don't want to install antennas near 
high overhead power lines. Be¬ 
sides the noise that the lines gen¬ 
erate, you could be killed if one of 
the antenna wires touches the 
power lines. 

If you’re taking the family along, 
does your site have sanitary facili¬ 
ties? How about a lake for fishing 
and boating. When bringing along 
the family, plan for them also, un¬ 
less your wife likes to run high¬ 
speed CW on the low end of 20. If 
that Is so, tie her down in front of 
the radio. 

If you explain the reason for all 
this craziness to either a private 


property owner or a state park 
ranger, you should not have trou¬ 
ble getting permission to raise up 
the antennas. Don't set up a sta¬ 
tion without permission! 

Antennas 

Without a doubt, antennas are 
the key to ANY Field Day opera¬ 
tion. They can, and do, make the 
difference. The best antenna for 
Field Day use? I can't say. De¬ 


pends on where your site is and 
what kind of score you're after. 
(Everyone wants to be in first 
place.) 

For a general rule, use a dipole 
up as high as you can. Use a sling¬ 
shot, rocks, a bow and arrow, 
magic, or even tree climbing. One 
very high pine tree will hold up a 
G5RV antenna at 80 feet and will 
be a real rock crusher. 

When selecting a tree to sup¬ 
port your wire, remember that 
heavy tree cover may suck away 
2 dB of signal if your antenna is 
allowed to run through the leaves 
or branches. Use 30-lb. fishing 
line or bricklayer’s cord to raise up 
the wire. 

I have tried to use a longwire 
antenna. Photo A shows Dave 
WD8PTU and me working Field 
Day a few years ago. We used a 


longwire that was over 700 feet 
long. We were planning to rape 
the 40- and 80-meter bands with 
that wire. Well, don’t you know, 
we did awful. No more longwires 
for me. 

At first glance, some type of ro¬ 
tatable array would seem the best 
way to go. There is so much activi¬ 
ty on the air that a beam may not 
make much of a difference. Now 
don't get me wrong, running low 


power into less than perfect an¬ 
tennas is not my idea of a good 
time. However, the work required 
to install the beam or quad may 
not be worth all the trouble. 

With such intense activity dur¬ 
ing Field Day, depending on 
where you’re located, it may be 
best to use a vertical with a good 
ground system. The reason be¬ 
hind all this, you ask? The very 
large number of hams in Ohio and 
the nearby states. I don’t really 
care to beam into Utah. Let those 
guys work putting up the tower 
and beam. A good dipole will have 
some gain, and if it's in the invert- 
ed-vee configuration, the legs of 
the antenna can be moved to fa¬ 
vor the best direction. 

Some of the guys write that the 
best “death ray” antennas are the 
wire beams. Here again, most of 
these letters come from the 
W6ers. The Zuni-Loopers have 
been running a Six Shooter anten¬ 
na, which is really a broadside ar¬ 
ray using six dipoles—three in a 
line and another three above them 
with half-wave separation. The 
secret of the array is the twist in 
the half-wave open-wire transmis¬ 
sion line which couples upper 
and lower elements. The antenna 
has a gain of about 7.5 dB. This 
antenna is for only one band; in 
last year’s effort, the Zuni-Loop¬ 
ers Mountain Expeditionary Field 
Day Force built the antenna for 20 
meters. 

There are many gain antennas 
that can be made from wire. Delta 
loop, lazy quagi, two-element wire 
yagi, and, of course, the 8JK and 
Lazy H. Don’t worry, I’ll be run¬ 
ning an antenna column soon to 
describe these and more. 

Station Setup 

Many a letter writer asked how 
to operate Field Day. So for what 
s worth, here is Field Day in 
assillon. 

It’s best to have a friend along to 
hare in the work, so I take along 
my long-haired, hippy friend, 
Steve WD8MIJ, who is noted for 
not quite having all his tubes 
plugged in. So it’s Steve and me 
holed up for our annual weekend 
of emergency radio lunacy. 

For us^ a Field Day station 
should be simple and compact 
Why take the complete home sta¬ 
tion out in the middle of nowhere? 
Having the Argonaut, with its built- 
in swr meter, all you need is an 
antenna tuner, a memory keyer, 
logs, and goodies. 

Field Day is not the time to test 
out a new rig. That should be done 
long before. I prefer the Ten-Tec 



Photo A. Dave WD8PTU and I trying to work Field Day with a rather poor 
antenna. 
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“Ever) if the site is a top-notch 
antenna iocation, do you reaiiy 
want to camp out on top of a 
hazardous waste dump?" 




Photo B. Overview of last year’s W8NP Field Day. 


Argonaut models 509-515. The 
Argosy is also a super radio for 
Field Day. Just promise me you'll 
leave the power switch in low posi' 
tion. Both radios have QSK for the 
CW operator and SSB for those 
who don’t talk with their fingers 
(Steve). They also have enough 
power to rack up points, yet low 
power drain for battery use. To top 
off the station, we throw in a baF 
tery-powered memory keyer to 
call CQ FD and give the exchange 
info while we fill in the log. 

I always take a adapter or 
patch box so that two operators 
can listen simultaneously. With 
twin headphones, the second op> 
erator can help copy and log. That 
sure beats having to stare into the 
canvas tent top while the other 
guy is having all the fun. 

We run our station from batter* 
ies, which are being charged via 
solar panels. I use a Genesis pan¬ 
el from ARCO Solar. We don’t 
bother with wind or hydro power; 
they're too much work to set up. 

Our choice of antennas is quite 
simple. We use a centerfed zepp 
in an inverted-vee configuration. 
My number one rule: ’’Don’t use a 
beam.” Living in the middle of the 
largest ham population outside 
W6-land. with New York, New 
Jersey, Pennsylvania, and Michi¬ 
gan just one high-angle hop away, 
we would win the contest by just 
working ail of them. Let that guy in 
Utah waste HIS time with the 
beam to work us. 

After we get to the site, we in¬ 
stall the antenna. We use a cheap 
roil of 300-Ohm twinlead from Ra¬ 
dio Shack, 50 feet for less than 
two bucks. Dig up three different¬ 
sized pieces of scrap circuit board 
from the junk box. Peel the copper 
off with a knife. Take the largest 
piece and drill holes for the anten¬ 
na wire and the twinlead. Place 
two holes in the other pieces, one 
for the antenna wire and the other 
for the support rope. Our support 
rope is old nylon sash cord or 
heavy-duty kite cord. While at the 
store buying the cord, get a roil 
of duct tape and a ten foot 2-by-4. 
On the table saw, rip it in half 
and take it along to the site to 
make the mast. 


Use whatever comes from the 
junk box for antenna wire, but not 
magnet wire—it’s too thin to guy 
the mast. With a hammer and 
nails, nail the two ripped 2-by‘4 
pieces together. Now, with the 
help of a friendly tree, raise the 
mast into place with the center in¬ 
sulator attached to the top. Tape 
the mast to the tree with the duct 
tape. Don’t laugh, this has worked 
for years. 

The antenna ends are now 
moved out into place and tied 
down as high as we can get them, 
The antenna wire becomes the 
guys for the mast. If you’re still 
laughing, remember this thing 
has to stay up for only 24 hours. 
After Field Day is over, we pull 
down the whole mess, roll it up 
with the duct tape, and pitch it in 
the trash. The mast joins the 
Christmas yule log by the fire¬ 
place. 

Some odds and ends. Bring 
along a crash kit of connectors, 
clip leads, a battery-powered sol¬ 
dering iron, a voltmeter (and test 
leads!), extra CW paddles, flash¬ 
lights, food, diet Coke, rope for 
antennas, and, finally, bug spray. 

Operating 

Before the contest starts, con¬ 


nect the feedline to the antenna 
tuner and fire up the rig. Tune the 
antenna for all the bands you 
might work. Tape an index card on 
the transceiver with the station 
callsign and the tuner setting for 
each band. Listen around and 
make a few calls to see in which 
direction it works the best and the 
worst. If the antenna is weak to¬ 
ward the W3s. then don't waste 
time calling them when the con¬ 
test gets rolling. Propagation does 
change from time to time, so keep 
checking those W3s. 

I like to use the hunt-and-jump 
method, starting at the high end 
and working down, calling every 
station that I think will hear me. If 
I run out of new stations, I do a 
couple of CQs. In a contest like 
Field Day, I don’t bother calling 
“QRL—frequency in use?” I lis¬ 
ten a few seconds and run with it. 
If you wait too long, the frequency 
WILL be in use. 

We keep a running log, but no 
dupe sheet because with QRP 
power, we average only 200-350 
contacts per year. The computer 
can easily dupe that size log after 
everything is over. During the con¬ 
test, I let the big stations dupe me 
and I save time and hassle. 

Don’t overlook the Novices; 


they are as eager for contacts as 
we are. Also, check out the lower 
ends of the bands for the slower 
CW ops. They are a gold mine of 
points too easily overlooked. 

Whenever there’s a lull, I check 
out the other bands without retun¬ 
ing the antenna. If the band is 
open, I can hear stations without 
the antenna matched. If things 
sound good. I’ll tune the antenna 
to the band and start calling. 

Ninety percent of our operating 
is CW. Steve likes to scream a bit 
now and then. We work SSB on 40 
meters during the day because 
foreign night broadcast and con¬ 
test QRM overpower our low-pow¬ 
er station. Sometimes at night, 20- 
meter SSB has given us a few 
stations in the log; 75-meter 
phone has never been very good 
for us. 

If you can stay awake all night, 
the big club stations will be yours 
tor the picking, since you’ll be the 
only new station on frequency and 
an extra 2 points for them. Don’t 
forget to call CQ a bit at that time, 
because a lot of the club stations 
are listening for a new station. 

As in any contest, you have to 
decide either to have fun or win. 
Up to now, we've opted for having 
fun. In fact, in ten years of never 
missing Field Day, we have never 
gotten around to sending in a log. 
But maybe we’ll change our 
minds and go for it one of these 
times, and if we do, watch out, 
because we can compete! This 
year, I’ll be helping W8NP. Watch 
for us. 

Finally 

When the contest is all over, 
we clean up the site, pack up 
the gear, and make plans for 
next year. 

Be careful at Field Day. Ham 
radio lost a member last year 
when an antenna wire connected 
to an overhead power line. At 
W8NP last year, Carl got hit in the 
face with an axe. (He’s all fixed up 
and just as mean as ever.) We're 
out to have fun, not get killed. 

Take some good photographs 
this year and send them to me. 
I'll print what I can in the QRP 
column,■ 
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[poking west 


Bin Pasternak WA6ITF 
28197Robin Avenue 
Saugus CA 91350 

HAS THE FCC GONE NUTS? 

Guys and gals, have I got a deal 
for you. How would you each like 
your very own frequency on any 
band. That's right... you can own 
146.52 MHz, or maybe you would 
prefer a 20-meter “channel" like 
14.235 MHz. 

How can this be? Simple, Just 
declare yourself to be a bona fide 
frequency coordinator and lay 
claim to anything you want! At 
least that’s what our wonderous 
FCC seems to be saying now in 
their decision to backtrack on 
their decision to back a regional 
coordinator over a state coordina¬ 
tor or a state coordinator over a 
local one. 

This is related to a Midwest 
inter-council dispute that I wrote 
about before. But now a new twist 
has been added by the com¬ 
mission, suddenly declaring that 
it's not within the legal purview of 
the FCC to determine who is and 
who is not a legal frequency coor¬ 
dinator. And, in essence, this lat¬ 
est action by the commission 
opens Pandora’s box to every 
kook with an ego problem, at the 
expense of the rest of us. Let me 
digress. 

Go over to your bookshelf 
and take out your March issue of 
73. Now, turn to page 72 where 
you will find the Looking West 
column subtitled “Pirate Coordi¬ 
nation Vs. the FCC." In It, FCC 
Special Services Division Chief 
Raymond A. Kowalski states in 
part, "We are not going to put 
up with fly-by-night pirate co¬ 
ordinators!" 

Now, keep this and one other 
thing in mind as you read the fol¬ 
lowing. That is, the FCC cannot 
make or interpret their own rules 
to suit a given situation in one part 
of the country without directly 
having the same effect on sim¬ 
ilar situations elsewhere. More 
simply, federal regulations cannot 
be selective in their nature or ap¬ 
plication. Whether you live in Los 
Angeles, Chicago, Miami, or Bar¬ 
tlesville, Oklahoma, the same 
FCC rules and their Interpreta¬ 
tions apply. 

A Lack of Backbone 

Let’s take it right from the top. 


Simply said, the FCC now says 
it does not have the legal author¬ 
ity to determine who is and who 
is not a legitimate amateur ra¬ 
dio frequency coordinator. In a 
letter to a midwest council of am¬ 
ateur radio clubs, FCC Special 
Services Division Chief Raymond 
A. Kowalski dropped what may 
become a major bombshell in 
thwarting attempts by hams to 
obtain government recogni¬ 
tion of the work of their volun¬ 
tary repeater coordinators and 
councils. 

'The rules do not provide for 
FCC determination of the legiti- 
macy of each amateur frequency 
coordinator," (emphasis mine] 
wrote Kowalski. He continued: 
“We expect the parties to such 
disputes to behave honorably, 
taking account of the tradition of 


the amateur service and the po¬ 
tential exposure of uninvolved re¬ 
peater owners and users to rules 
violations." 

The foregoing letter from Ko¬ 
walski was to the MOKAN Council 
of Amateur Radio Clubs. It came 
in answer to the MOKAN ques¬ 
tioning of earlier correspondence 
from the Division Chief to former 
ARRL VHF Repeater Advisory 
Committee Chairman Joe Eisen- 
bergWAOWRI. 

It was the answer to Eisen- 
berg’s request for clarification 
of the rules regarding who is 
and who is not a valid coordina¬ 
tor that sparked a further escala¬ 
tion In the controversy between 
the MOKAN Council and the 
statewide coordinators of Kansas 
and Missouri. Neither the Kansas 
nor the Missouri state repeater 
councils recognize the MOKAN 
Council of Radio Clubs as the 
Kansas City coordinator even 
though MOKAN has been pro¬ 
viding this service since the 
mid-1970s. That’s long before ei¬ 
ther of the two statewide councils 
existed. 

When the latter came Into be¬ 


ing, they decided to unilaterally 
oust the MOKAN-backed coordi¬ 
nator and replace him with one 
of their own choosing. Unfair? 
Probably so, but forgetting the 
moral rights and wrongs or fair¬ 
ness of what was taking place and 
judging only by what the FCC 
Special Services Division Chief 
said back a few months ago, the 
two statewide councils had every 
right to do as they pleased and 
were acting in direct accordance 
with the policy interpretation pro¬ 
vided by the FCC. 

But guess what? Presto- 
chango-positiono, as you have 
just read. But that was not all! 

In his letter, Kowalski reiterat¬ 
ed that as far as the commis¬ 
sion was concerned, “it would 
rely upon state and regional (re¬ 
peater) councils to recognize le¬ 
gitimate local coordinators," But 
he did not direct the Kansas or 
Missouri councils to recognize the 
MOKAN coordinator. Again, the 
situation was left hanging in 
midair. 


Rather, Kowalski continued by 
restating a warning that repeater 
owners and users would be the 
ones held legally responsible 
for the inappropriate actions of 
feuding frequency coordinators: 
“Similarly, a regional or state 
council's refusal to recognize a 
local coordinator is prima facie 
evidence that that coordinator 
does not have the support of a 
majority of those eligible to estab¬ 
lish repeaters in the area it claims 
to coordinate." 

An Unrealistic Solution 
The bureau chief also noted in 
his letter to the MOKAN Council of 
Radio Clubs something that he 
had stated in an FCC Forum at 
last September’s ARRL National 
Convention in San Diego—that all 
of the hams of a given area had 
the right to select their own fre¬ 
quency coordinator 
“Other evidence that a fre¬ 
quency coordinator is recog¬ 
nized as such by local or region¬ 
al amateur operators whose sta¬ 
tions are eligible to engage in 
repeater or auxiliary operation 
(see Section 97.3 [aa] of the FCC 


“Any one of you reading 
this column could unilaterally lay 
claim to being the single national 
frequency coordinator. ” 


rules) may be just as pertinent. 
The development of such evi¬ 
dence may be especially appro¬ 
priate where the local coordina¬ 
tor believes that the regional or 
state council has acted on inaccu¬ 
rate or biased information. What¬ 
ever the process, it Is the ama¬ 
teurs themselves who must pick 
their coordinator." 

During his talk in San Diego, 
Kowalski suggested that elec¬ 
tions might be held to determine 
who Is and who is not the recog¬ 
nized frequency coordinator for a 
given locality. 

At that time, not much thought 
was given to such a plan due to 
the overwhelming costs involved. 
However, this latest determina¬ 
tion from the FCC may leave the 
amateurs of regions where there 
are inter-coordination or inter-co¬ 
ordinator disputes little option on 
the matter. That is, either spend 
several thousand dollars holding 
a properly supervised election to 
determine who is their coordinator 
or spend even thousands more in 
legal fees and court costs deter¬ 
mining it there. 

Coordinate With Whom? 

Since the middle of last year, 
the commission has been advis¬ 
ing that hams with repeaters coor¬ 
dinate them through bona fide 
and recognized frequency coordi¬ 
nators. They also said that in 
cases where one repeater is co¬ 
ordinated and the other is not, that 
it will become the responsibility 
of the uncoordinated repeater 
to totally eliminate any interfer¬ 
ence caused to the coordinated 
system. 

But, with all of this, the commis¬ 
sion now absolutely refuses to 
help us to determine who is and 
who is not a legal frequency coor¬ 
dinator. Rather, they offer solu¬ 
tions such as elections that are 
financially unrealistic for the ama¬ 
teur community. 

In several geographic areas, 
there are already threats of litiga¬ 
tion and court action between 
feuding coordinators and espe¬ 
cially between new made-to-order 
coordinators and established 
councils. Suits between coordina¬ 
tion bodies could be class action 
in nature, thereby involving an en¬ 
tire amateur community, whether 
or not they sponsor, support, or 
even operate through repeaters 
as users. 

Unless the FCC is willing to 
change its determination and 
give legal recognition to those 
who have by virtue of longev¬ 
ity proven themselves to be valid 
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frequency coordination bodies, 
this issue will very likely soon wind 
up being solved at your expense 
at a ballot box or in a jury box with 
all of the cost coming from your 
pocket. 

Two final questions were raised 
by Kowalski’s letter to the MOKAN 
Council. One regards the new 
rash of so-called “made-to-order” 
coordinators and councils that 
have appeared to give pseudo¬ 
coordination to what existing 
councils consider “pirate repeat¬ 


ers.” If, as Kowalski says, the 
FCC has no authority to deter¬ 
mine who is and who is not a le¬ 
gitimate frequency coordinator, 
how can the commission pretend 
to enforce what he said earlier in 
his statement that “We are not 
going to put up with fly-by-night 
coordinators.” 

Right now, there appears to be 
no way to determine who is and 
who is not a legal frequency coor¬ 
dinator in the amateur radio ser¬ 
vice. And, forthat matter, how can 


the FCC “continue to rely upon 
state and regional councils to rec¬ 
ognize legitimate local coordina¬ 
tors” when the commission itself 
now says it does not possess the 
authority to recognize anyone? 

This in turn leads me right back 
to the utterly absurd concept I 
started off with. That of anyone, 
anyplace, deciding that he or she 
is a bona fide amateur radio fre¬ 
quency coordinator. It’s not so ab¬ 
surd after all, is it? The way things 
stand right now, any one of you 


reading this column could unilat¬ 
erally lay claim to being the single 
“national frequency coordina¬ 
tor.” and if you happen to have the 
bucks necessary to back your 
claim if challenged in court, you 
might just make it stick! 

How does that old expression 
go? Oh yes,. .“That's another 
fine mess you’ve gotten us in¬ 
to, Ollie!” Something sobering 
to dwell on from those of us 
who write the late shift in Los 
Angeles. ■ 
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lARU REGION il CONFERENCE 

The Radio Club of Argentina 
hosted delegates representing 24 
amateur radio societies from 
North and South America at the 
lARU Region II Conference in 
October. (Members of lARU are 
national ham radio societies, such 
as the ARRL.) Conference recom¬ 
mendations ranged from stan¬ 
dardizing right-hand circular po¬ 
larization on 2.3 GHz EME to 
enlarging the DX window on 160 
meters. Many of the decisions 
made at the conference con¬ 
cerned DX and DXing. Among the 
most notable of these were the 
following: 

10-MHz Band 

The conference voted to pro¬ 
hibit SSB from this band, at least 
until secondary status of amateur 


privilege of checking DXCC cards 
from amateurs in their countries. 
This would greatly reduce the risk 
of loss of these valuable cards. 
Whether the ARRL board or the 
DXCC desk will go along with this 
suggestion is another matter, of 
course, but perhaps the idea can 
be considered under the board- 
mandated study of DXCC. 

Dates on QSL Cards 
One of the most lengthy de¬ 
bates at the conference was over 
the recommended form of the 
date on QSLs. Experienced DX- 
ers recognize the confusion 
caused by the U.S. system of 
dates (month, day, year), while the 
rest of the world primarily uses 
day, month, year. In anticipation 
of greater use of computers to pro¬ 
duce and handle QSLs, and in ac¬ 
cordance with the SSI (metric) 
system, the conference agreed 
that dates on QSLs should be in 
the form of YY/MM/DD, with two- 


“Conference recommendations 
ranged from standardizing right- 
hand circular polarization on 2.3 
GHz EME to enlarging the DX 
window on 160 meters. ” 


radio operators (in some coun¬ 
tries) is changed. The conference 
also endorsed a proposal by the 
ARRL to prohibit contests and 
award credits on 10 MHz. The 
delegate from Montserrat (your 
editor, VP2ML) argued unsuc¬ 
cessfully against this prohibition, 
pointing out that many radio soci¬ 
eties presently offer award credit 
for contacts on 10 MHz, and some 
even sponsor specific awards for 
the band, without causing undue 
interference to the fixed servic¬ 
es that still have primary access 
to the band. Although the Re¬ 
gion II Conference endorsed the 
League’s proposal to ban such 
awards, the idea will probably not 
be accepted by lARU Regions I 
and ill. 

DXCC Cards 

The conference asked the 
League’s board of directors to in¬ 
vestigate whether other lARU 
member societies could have the 


digit numbers used for each por¬ 
tion of the date. Thus, October 26, 
1986 would be written 86/10/26. 

Portable Callsigns 

Another controversial decision 
concerned the form of portable 
callsigns when you’re operating 
from another country. The confer¬ 
ence finally agreed, after a 
lengthy debate, to go along with 
ITU regulations, which specify 
that the country of portable op¬ 
eration should be given first, fol¬ 
lowed by the home call: VP2M/ 
WB2CHO. 

The ARRL has already acted 
on this recommendation. The 
League asked the Federal Com- 
munications Commission to 
change the amateur rules for 
portable callsigns to put the 
country first: W2/VP2ML. The 
holdup has been the exact word¬ 
ing of our paperless reciprocal 
privileges with Canada. U.S. and 
Canadian amateurs can operate 


in each others’ countries without the portable country designator: 
any paperwork; they simply add WB2CHO/VE7. 


The I nterhationail Amateur Radio Union was founded in Pahs in 
1925 to provide support and coordination to national amateur 
radio societies, such as the ARRL. The lARU was the organiza¬ 
tion that won the new bands at the 1979 World Administrat^e 
Radio Conference. And the lARU is already preparing for the 
nexf WARCj some time in the 1990s. More than 100 national 
societies belong to the lARU. 
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Fig. 1. The lARU Region II recommended HFband plans from the lARU 
Region II Conference (Buenos Aires, Argentina, October, 1986). 
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Photo B. The delegations from Montserrat and the United States (EE 
UU) at the lARU Region fl Conference in Buenos Aires. The head¬ 
phones are for simultaneous translations between English and Spanish. 


Photo A. VP2ML/LU at the club station of the Radio Club of Argentina 
during the lARU Region II Conference in October. 


The Canadians have said they 
won’t go after hams using the 
lARU-recommended system: 
VE7A/VB2CHO. So even though 
this callsign form is technically 
against the reciprocal rules, ama* 
teurs will be able to comply with 
the lARU recommendation in the 
near future. 

Ten-Meter Beacons 

The conference recognized the 
value and efficiency of the North¬ 
ern California DX Foundation's 
system of 20-meter beacons, and 
recommended a similar system 
be established on 10 meters by 
1990. Beacons would operate on 
frequencies between 28.190 and 
28,200 MHz. freeing the present 
28.200-28.300 segment for nor¬ 
mal contacts. 

Band Plans 

DXers will be pleased to hear 
that the very first items consid¬ 
ered in recommending HF band 


plans for Region II were the DX 
windows! (Could the influence of 
the delegate from Montserrat 
have had anything to do with this 
priority?) On 160 meters, the 
lARU Region II band plan has CW 
and RTTY below 1.840 MHz. and 
phone above 1.840; 1.830-1.840 
is the designated CW DX window, 
and 1.840-1.850 the SSB DX 
window. These segments should 
be reserved for intercontinental 
QSOs. 

On 80 meters. 3.500-3.510 
MHz is the CW DX window, while 
3.775-3.800 is the SSB DX win¬ 
dow. DX windows for 40 meters 
include 7,035-7.040 MHz for 
RTTY and 7.080-7.100 for SSB. 
Other details of the recommended 
band plans are shown in Fig. 1. 

Other Matters 

The new format of the lARU HF 
Championship (formerly Ra¬ 
diosport) was endorsed. Member 
societies were encouraged to acti¬ 


vate their own headquarters sta¬ 
tions as additional multipliers, 
June 17 was selected as World 
QRP Day. 

The Amateur Code was en¬ 
dorsed (see any edition of the 
ARRL Handbook). A worldwide 
HF packet network was endorsed 
in principle, although packet oper¬ 
ation is considered to be third-par¬ 
ty traffic in many countries, and is 
therefore banned in those coun¬ 
tries. Certain RTTY and ASCII for¬ 
mats were endorsed as stan¬ 
dards. 

The problem of RFI-suscepti- 
bility of other electronic equip¬ 
ment (such as microwave ovens, 
electronic organs, and furnace 
controls) was discussed, with par¬ 
ticular reference to the case of 
VE3SR. The conference en¬ 
dorsed the concept that the manu¬ 
facturers of such equipment (not 
the ham) should be responsible 
for RFI-proofing their products. 

And the conference urged the 


expansion of the 160-meter band 
above 1.850 in southern South 
America, and the expansion of the 
80-meter band above 3.750 in the 
same region. The delegate from 
Montserrat made absolutely sure 
that the conference did NOT en¬ 
dorse the position of Region III, 
that “recognized the problems 
caused by DX and DXpeditions.” 

None of the decisions made at 
the Buenos Aires conference car¬ 
ry the force of law, nor can an 
individual member society be 
compelled to go along with the 
conference recommendations. 
However, many societies will use 
these ideas as the basis of their 
presentations to their telecommu¬ 
nications authorities. Thus, many 
of these suggestions will find their 
way into regulation and general 
use In the future, as with the pro¬ 
posal on portable callsign format. 

Special thanks to the Argentine 
Radio Club for a super job as host 
society. ■ 
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Complete Study Guide and Code Practice Programs. 

On disc Tor the Commodore C-64/128—With 1541/157} 
drives or datasette tape. 

Novice SI 9.95 W/Printing Disc 529.90 

Tech 5 19.95 W/Printing Disc 529.90 

General $i9.95 W/Printing Disc 529.90 

Advance 529.95 W/Prinling DLsc 539.90 

Extra 529,95 W/Printing Disc $39.90 

Includes FCC POOL, of questions for each class with right and 
wrong answers—FORMULAS—SCHE/'^ATtC SYMBOLS— 
SAMPLE TEST QSO and RANDOM CODE practice programs- 
PRINTINGDISC wj!) allow you to dump any question with mutiiple 
choice artswers to printer. Helpful to mstfuctors to quk students 
on a pariicuiar segment beirrg taught. 

Other Products AvaOahle on Disc 

Code ptactke programs (5 to 30 WPM|. 

Ham Nagging program fwsth . .... 

Ham log non/dupe iiof field day use with prtntout) 

Products on Cassette Tape 

Code Practice p to 7 WPMI. . $ 5.95 

C<fJd«Pr3ctk:e<7tBl6WPMj. 5 5.95 

Code Pfsaice (! 3 to 22 WPM}...5.95 


$9.95 

S9..95 

S9..95 


Product on Datassette Tape C-64/128 

Code Practice {5 to 30 WPM). . 

Products on VCR/VHS Tape 

Code Practice (5 to 16 WPM; 


$ 9.95 

Code Practice Into 22 WPM). $15.95 

Two Meter Coffee Can Antenna 
An unusual antenna made with a coffee can and o telescoping 
rod. Has considerable gain over a RUBBER DUCK antenna for 
hand helds. May be used with two meter btise transceiver and 
linear. Tested for 200 wans of power. 

Ideal for portable use. in areas where outside antennas are not 
permitted and during severe weather when oul.side antennas 
^uld be d'isconnecied. 

Coffee can antenna W/BNC connector. 5! 4,95 

Coffee can antenna W/BNC connectors, and cable ...... 519.95 

Perswsai Checks Money Orde.rs C.O..D, 

iPoslttqe prepaid) (C.O .C.. cimraes added) 
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IN FAST TURN 

PC. BOARDS 


PROTOTYPE P.C. BOARDS 

AS LOW AS $25.CX) 

• SINGLES DOUBLE SIDED 

• PLATE THROUGH HOLES 

• TEFLON AVAILABLE 

• P.C. DESIGN SERVICES 

fOR MORE IN FORMA TION .. 

/Vlidland 
Technologies 
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ROOF TOWERS! 

A size to fit your needs 
6,10, or 15 ft. 
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CREATE dealer 

Galvanized Steel 
Bracing and Hardware 

Dlst. by 

ORION HI-TECH 

P.O. 80x8771, 
Calabasas, CA. 
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John Edwards KI2U 
POBOX73 

Middle Village NY 11379 

QRM—THE NEWSLETTER 

A few issues back i told you 
about the Uncle Floyd Radio Club 
(WA2DCS)t perhaps the only ham 
club to be officially defrocked by 
the ARRL. I also told you about 
QRM, the newsletter that caused 
said defrocking. 

Since then, a number of read¬ 
ers have written in to ask what on 
earth could have made the 
League so angry. Could mere 
printed words alone have driven 
the League’s officials to so harsh 
an action? “Tell us more, please: 
tell us more/’ enquiring minds 
begged. 

Well, I don't have room to print 
the entire newsletter here. But, in 
the best tradition of USA Today 
and Readers' Digest. I can pro¬ 
vide you with some highlights 
from the Fall, 1980, QRM issue, 
the very edition that caused the 
ARRL to throw KI2U out of the hal¬ 
lowed gates of 225 Main Street. 
Ouch. 

ORM—Devoted 
Entirely to Itself 

The official bulletin of the Uncle 
Floyd Radio Club, WA2DCS- 
WR2APG: 

The UFRC 
Amateur’s Code 

The Amateur is Gentleman¬ 
ly.. .He never purposely inter¬ 
rupts a QSO unless the situation 
is vital—as in the case of needing 
a new country. 

The Amateur is Loyal... Like a 


lemming, he will follow the lead 
of the American Radio Relay 
League, no matter how stupid or 
dangerous the course. 

The Amateur is Progressive... 
He progresses from rig to rig 
as manufacturers introduce in¬ 
creasingly fancier, higher-priced 
models. 

The Amateur is Friendly. . 
Be his coax cut, his repeater 
jammed, or his subscription to 
QST screwed up, the Amateur 


always maintains a happy coun¬ 
tenance. 

The Amateur is Balanced... Or 
his SSB signal will sound funny. 

The Amateur is Patriotic. . . His 
knowledge and his station are al¬ 
ways ready for the service of his 
country and his community- 
even if he lives in Moscow, USSR. 

—Hiram Percy Sanka 

UFRC Safety Code 

1. Power circuits completely be¬ 
fore touching behind the panel or 
inside the chassis or the enclo¬ 
sure. 

2. Ask a brain-damaged friend 
to switch power on and off for you 
while you’re working on the equip¬ 
ment. 

3. Always troubleshoot a trans¬ 
mitter when tired, sleepy, or under 


the influence of drugs or alcohol. 

4. Use non-insulated screwdriv¬ 
ers or even your fingers to do any 
work in the final cage of a trans¬ 
mitter. 

5. While you're swimming or 
bathing is always a good time to 
do repair work on high-voltage 
electronic equipment. 

6. Soothing music sent through 
headphones can make hours 
pass quickly while you’re working 
on gear. 

7. Follow the rule of keeping 
one h ind in a friend’s pocket. 

8 Instruct members of your 
household how to notify QST so 
that you can be listed as a “Si¬ 
lent Key/' 


9. Take time to be careless. 
DEATH IS PERMANENT! 

Results: 1980 CW Joke Contest 

There were a record-breaking 
number of participants this year. 
The winner this year was none 
other than JY1. While we can't 
reprint his winning joke here, the 
punch line was “and that's what 
she said last night!'' 

The three runner-up punch 
lines were: 

“Because he could get stuck in 
a bottle.*' 

“And erecting an antenna can 
be fun, too!" 

“I think your sign fell down." 

I Would Like To Get 
In Touch With... 

Any ham who can tell me how to 
convert my HW-8 to SSB. I have 


just received my General ticket 
and am anxious to get on SSB. 
John Q. Amateur KA8XYZ/TL, 
123 Main Street, West Underarm 
OH 87656. 

Novices under 10 to form a traf¬ 
fic net. Neill “Rusty" Hitt KA0ZTT, 
87 Central Avenue, East Armpitt 
NE 98765. 

Any good-looking YL, 20 or 
younger. Must be rich, easy, and 
own a nice car. Please contact 
John Edwards WB2IBE. 

UFRC Announcements 

Flash! The Federal Communi¬ 
cations Commission just an¬ 
nounced a proposal to channel¬ 
ize the 20-meter band. Also, a 
power limit of 5 Watts input has 
been proposed. This proposal is 
likely to go into effect sometime 
next year. 

THE UFRC SSTV beauty con¬ 
test will be held during the last 
weekend of October 1980. An 
award will be given to the best¬ 
looking ham on SSTV. All appli¬ 
cants will be judged by their ap¬ 
pearance on SSTV. There will be 
awards in three categories: YL. 
OM, and Novice. 

The “What the Uncle Floyd 
Radio Club Means To Me" con¬ 
test is on once again. All en¬ 
trants must state what the UFRC 
means to them in 73 words or 
less. The judges will be looking 
for the most sincere and convinc¬ 
ing entry. 

That’s It 

So there you have it—minus il¬ 
lustrations and some stuff I 
couldn’t possibly run In a family- 
oriented magazine—the UFRC's 
infamous ORM newsletter. 

Incidentally, if your club Is look- 
ing to get booted out of the 
League, I do operate a ham club 
newsletter consulting service. 
Drop me a line for details.■ 


“The Amateur is Gentlemanly. . . 
He never purposely Interrupts a QSO 
unless the situation is vital—as in the 
case of needing a new country. ” 


ALL BAND TRAP 
“SLOPER”ANTENNAS! 


rULL COVERACCi ALL BANDS) AUTOMA¬ 

TIC SELECTION wtthPROVEN We*th*r|>r9«t 
Trap* • 18 Ca Cop^erwetd Wtra) 

ryl GROUND MOUNT SLOPERS - No Radtata 

^ naada<« J«A.- 
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htataba bi lO minutaa. SMALL - NEAT • 
ALMOST INVISABLE - No one w8l know you 
Kaya a Hl-Powar DX Antenna. Idatf Tor COND'Oa APART¬ 

MENTS- RESTRICTED AREAS - Pre-tunad for 2-1 or laaa 
SWR over ALL banda (aacapt 60-t60-300kc^ No ad|uat- 

mantanaadad . EVER. COMPLETELY ASSEMBLED, with 

50 ft RC-58U Coal faedtina and PL259 connector- BoVt 

in arraatpr - ready to hookup! PULL INSTRUC¬ 

TIONS) 

No. 1080S-e0^0-20>l5-t0 — I Uap 49 ft.-S59.9S 

No. I040S 40-20-tS-t0— I trap 26 ft--558.95 

No. I020S-20-.I5.I0-^1 trap 13 ft--557.95 

Ntfc. lO l« S-160-00-40-20-15-10 -2 trapa 03 ft. - 58S 95 

SEND rULL PRICE POR PPDEL IN USA (Canada ia 55.00 

extra for poatape ate) or order toahtg VISA. MASCARD - 

AMER EXP. Chra Numbv Ex Date Ph 1-300-236-5333 

waakdaya. Wa abip in 2-3 dayatP^ Cka 14 daya) Cuarantaad 

I yr - lO day money back trtaL 

WESTERN ELECTRONICS 
Dept. AT Kearney. Nabraaka 68847 
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For most Ham Rigs from: 
KENWOOD - YAESU • HEATHKIT 

Also DRAKE R-4C/7 Une, COLLINS 75S3-BK). 
ICOM FL>44A, 52A & 53A Donss 

Finest 8‘pole Construction 


ALL POPULAR TYPES IN STOCK 


CW • SSB * AM 


ASK ABOUT OUR MONTHLY SPECIALS 


Phone for Information or to Order. 
VISAIMC or COD accepted. 

FOX-TANGa Carp. 

Box 15944, W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 


SYNTHESIZED 

SIGNAL GENERATOR 


MADE IN 
USA 



MODEL 

SG-100F 

S429J9$ 

d0»v0r0d 


• Covers 100 MHz to 199.999 MHz in 1 kHz steps with 
thumbwheel dial • Accuracy *1- 1 part pef 10 mil¬ 
lion at at! Irequenci^ • Intefnal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM input ac¬ 
cepts tones or voice • Spurs and noise at teast 60 dB 
below carrier • Output adjustable from &-500 mV at 
50 Ohms • Operates on 12 Vdc @ Vt Amp • Available 
few immediate deltvery • S429.^ dethrered • Add-on 
accessM>ries available to extend freq range, add Infi¬ 
nite resolution, AM, and a precision 120 dB attenua¬ 
tor • Call or write for details • Phone in ^ur order as 
fast COO ^ifwnent. 


VANGUARD LABS 

196-23 Jamaica Ave., Hollis. NY 11423 
PtKXie: (716) 468-2720 Mon.-Thiws. 
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Marc i Leavey, M.D. WA3AJR the popular 73 feature it is. 
BJer^nyLane One of the patterns I set a few 

PikesviHe MD 21208 years ago was to highlight a com¬ 

puter program in the June or July 
issue. With the proliferation of 
Wait a minute, let me dou- commercial programs for many 
ble-check the cover. Yep, this systems and dedicated hardware, 

is the June. 1987. issue of 73. many of you expressed an interest 

That means we are starting in seeing more of these items, 
the eleventh year of RTTY Loop However, interest in software so- 
with this issue. All I can say is lutions to getting on RTTY re- 

“Thanksl" Thanks to each and mains, and with the help of some 

every one of you who has been of our friends, some creative solu- 
following this column these tions can yet be found, 
years and whose letters and In the world of the TRS-80 Col- 
calls have made this column orComputer,beittheCoCol.the 



Ftg. 1. A simple limiter. 


CoCo 2, or the new CoCo 3, the CoCo that possessed many of the 

name of Marty Goodman. M.D., features often asked for in wish 

certainly stands out. Marty has lists. I asked Marty for permission 
been an outspoken advocate of to run the program here, for the 
the CoCo and has been respon- benefit of the readers of this 
sible for many fine programs column, and he has graciously 
that reached the users of this agreed, 
machine. Let me tell you a little about this 

In the November. 1986, issue of program, and get to the listings, 
Rainbow Magazine. Marty pre- which are going to be hard to hide, 
sented a RTTY program for the later. The program, RTTY.BIN, 


NAM RTTY 

• RTTY.BIN by N6UQV 
ORC $40 

• KEYBOARD SCAN VARIABLES * 

COLMSK RHB i COLUKt MASK 

CQLOrr RMB 1 COLUMN NUMBER 

ROWCNT RMB i ROW CCUNT 

ROWMSK RMB 1 ROW MASK 

• TRANSMIT BUFFER VARIABLES • 

TXIM RMB 2 INPUT PTR. 

TXOUT RMB 2 OUTPUT PTR. 

TXiaOBO RMB 2 ECHO PTR. 

TXSHPT RMB 1 SHIFT FLAG 

• TRANSMIT EC»0 VARIABLES * 

ESCROL RMB 1 SCROLL FLAG 

ECURS RMB 2 CURSOR PTR. 

E8HFT RMB 2 TABLE PTR- 

• TRANSMIT MODUIATOR VARIABLES * 

HFDLY RMB 1 TONE DELAY 

LFDLY RMB 2 BIT DELAY 

TXPLAG RMB 1 TRANSMIT FLAG 

• RECEIVE DEMOD. VARIABLES • 


CCOUNT RMB 1 CYCLE COUNTER 

TONE RMB 1 RECEIVE FREQ. 

BITAVG RMB 1 BIT AVERAGE 

CNTAVG RMB 1 • OF SAMPLES 

OLDlND RMB 1 TUNING METER 

* RECEIVE/TRANSMIT VARIABLES * 

BITTIM RMB 2 BIT TIME 

BITCNT RMB 1 BIT COUNTER 

SHIFT RMB 1 SHIFT REG 

* RECEIVE PRINT VARIABLES • 

RXCURS RMB 2 CURSOR PTR. 

RXSHFT RMB 2 TABLE POINTER 

* TRANSMIT DELAY TIMES ALL IN * 

* 5 CYCLE INCREMENTS * 

02125 EOU 42 NARK TONE DLY 
02295 EOU 39 SPACE TONE DLY 
DDATA EOU 3937 DATA BIT TINE 
DSTOP EQU 5548 STOP BIT TINE 

* RECEIVE CONSTANTS TIMES ARE * 

■ IN 15 CYCLE INCREMENTS * 

RTHRES EOU 82 RX THRESHOLD 
KBIT K}U 1312 RX BIT TIME 
STBIT EOU RaiT/2 STOP WAIT. 
TIMOUT EOU 96 INPUT TIMEOUT 

* OIRSOR COLOR CONSTANTS • 

TCOLOR BQU $BF TRANSMIT COLOR 
RCOLOR EOU $9F RECEIVE ODLOR 

ORG $E08 

START LDD •$343C 
STB $FF01 SOUND FROM 

STA $FP03 RADIO. 

STA $PF21 TX OFF. 

STB $FF23 SOUND OS. 

ORCC isse 

CLR Beasasr reset 

LDD •$PEF8 KEYBOARD. 

STD COLMSK 

LDX ITXBUF RESET TX 

STD TXIN BUFFER A 

STD TXOUT SHIFT. 

STD TXECHO 

CLR TXSHPT RESET RX. 

CLR ESCROL TX A ECHO 

LDX ILTRS BAUDOT 

STX ESHFT SHIFT 

STX RXSHFT FLAGS. 

CLR TXFLAG RX MODE. 

CLR OLDlND RX METER. 

LDX •$400 

LDU iLABaLR 

A9 LDA .U-t- PRINT 

STA .X+ 

CMPX #$420 
BLO A9 

LDD #$6060 CLEAR 

B9 STD .X-t-t- SCREEN. 

CMPX #$600 
BLO B9 

LDX t$5E0 SET RX A 


RADIO. 

TX OFF. 
SOUND OS. 

RESET 
KEYBOARD. 

RESET TX 
BUFFER A 
SHIFT. 

BESET RX. 
TX A ECHO 
BAUDOT 
SHIFT 
FLAGS. 

RX MODE. 
RX METER. 


STA ,X+ 
CMPX ISSCB 


STX ECURS TX ECHO 

LDA ITCOLOR CURSORS. 

STA ,X 
LDX •$5A0 
STX RXCURS 
LDA IrCQLOR 
STA .X 

MAIN BSR RXCHAR 

BSR RX5CR 
BRA MAIN 

RXSCR LDX RXSHFT CONVERT 

LDA A.X CHARACTER. 

BMi RxcoN cimrwaL7 

CKPA tSSB 
BKE A« 

BSR RXLTB 

A# use RXCURS PUT CHAR AT 

STA ,X+ CURSOR- 
CMPX #$500 DO CB IF AT 
BLO CURSON LINE END. 

RXCR LDX *$420 SCROLL 

Af LOD 32.x SCREEN UP 

STD ,X++ ONE LINE. 

CMPX »$5A0 
BLO A9 

LDD #$6060 BLANK LAST 
B9 STD ,X** LINE OF 

CMPX #$500 SCREEN. 

BLO B9 

LDX l$SA0 SET CURSOR. 

CURSON STX RXCURS 
LDA •RCOLOR PUT NEW 
STA ,X CURSOR IN. 

RTS 

RXCON INCA 

BNE A# $FP=CB, 

LDA #$60 

STA [RXCURS] 

BRA RXCR 

Af INCA 

BNE Bf $FE^FIGS. 

LDX #FIGS FIGURES 
BRA C# SHIFT. 

Bf INCA 

BSE Df $FD=LTRS. 

RXLTR LDX ILTRS LETTERS 

Ct STX RXSHFT SHIFT. 

D# RTS 

* RECEIVE START BIT • 

RXCHAR LDA TXFLAG 
BEO Af 
LBSR DOTX 

At CLR BITTIM RESET 

CLR aiTTlM+1 TIME. 

CLR BITAVG 
A# lOB 119 2 

BSR TIMCYC 220 SAMPLE 
LDO Te»IE 5 INPUT. 

CMPA •RTHRES 2 


$PE=FIGS, 

FIGURES 

SHIFT. 


BCS ^ 

BRN • 

DECS 
BPL D# 

BRA RXCHAR 
If INCB 


3 INTEGRATE 
3 INPUT AND 

2 RESET 

3 TIMER IP 

MARKING. 


Bf INC! 

BMI Cf 
BRA Df 
Cf LDD 

Df STB 

CLRA 

LOB TONE 


LDD •$?? 3 

STB BITAVG 4 

2 ADD TIME 
'ONE 4 AND SEE 


ADOD BITTIM 6 IF ENTIRE 
STD BITTIM 5 BIT TIME 


SUBD IRBIT 4 (SI 

BCC Bf 3 BI-; 

CMPX 1 , X 7 DEI 

CMPX l,X 7 

BRA Af 3 

Ef STD BITTIM 

LDA #5 SI 

STA BITCNT C< 


4 (START 
3 BIT) YET. 
7 DELAY. 


SET BIT 
COUNTER. 


• RECEIVE FIVE DATA BITS • 

RXaiTS LDD #19 3 

STA BITAVG 4 CLR COUNT 
STA CNTAVG 4 6 AVERS. 

Af BSR TIMCYC 220 SAMPLE 
CLRA 2 INPUT. 

LDB TONE 4 
AI©0 BITTIM 6 IS THIS 
STD BITTIM 5 BIT TIME 
SUBO IRBIT 4 UP YET7 
BCC m 3 

LDD TONE 5 
CMPA IRTHRES 2 AVERAGE 
ADCB 10 2 INPUT 

STB BITAVG 4 SAMPLES. 

INC CNTAVG 6 

NOP 2 DELAY. 

LDB 118 2 TIME USED 

BRA Af 3 SO FAR. 

Bf STD BITTIM 5 

LOB BITAVG 4 EXTRACT 
ASLB 2 BIT FROM 

CMPB CNTAVG 4 AVERAGE. 

ROR SHIFT 6 
DEC BITCNT 6 
BNE RXBITS 3 

Af CMPX C.X] 9 DELAY. 

LOB #8 2 IGNORE 

BSR TIMCYC 220 SOME OF 
CLRA 2 STOP BIT 

LDB TONE 4 INCASE OP 

ADDD BITTIM 6 TIMING 
STD BITTIM 5 ERROR IN 
SUBD ISTBIT 4 SIGNAL. 

BCS Af 3 

LDA SHIFT 

LSRA POSITION 

LSRA CHARACTER 

LSRA IN BYTE. 

RTS 

• SAMPLE 3 CYCLES OP INPUT, • 

• B«STABT1NG TIME. 

TIMCYC BSR TlMXN 14 SYNC WITH 
CLRA 2 SIGNAL. 

ADDD BITTIM 6 ADD UP 
STD BITTIM 5 TIME USED. 

LDD 12 3 

BSR TIMIN 14 SAMPLE 1. 

AIN7B 12 2 ADD TIME. 

BSR TIMING 28 SAMPLE 2. 

AI»B 12 2 ADD TIME. 

BSR TIMISD 28 SAMPLE 3. 

STB TONE 4 

SUBB 189 2 ADJUST 

NEGB 2 FREQ. TO 

BMI Af 3 0-15 FOR 

BRA 8f 3 TUNING 

At LDD fB 3 METER. 


TlMlND CMPX l.X 7 DELAY. 

CMPX l.X 7 

TlMlN LDA 11 2 INPUT BIT. 

Af INCB 2 

CMPB ITIMOUT 2 TIMEOUT? 

BLO Bf 3 

CMPA l.X 5 DELAY. 

BRA Cf 3 

Bf BITA $FP30 S AWAIT 

BEQ Af 3 INPUT-I. 

Cf INCB 2 

CMPB ITIMOUT 2 TIMEOUT? 

BLO Of 3 

CMPA l.X 5 DELAY. 

BRA Ef 3 

Df BITA $FF20 5 AWAIT 

BNE Cf 3 INPUT>0. 

Ef RTS 5 

• THIS USES 14 CYC. WITH BSR. • 

• S-TIME IN 15 CYCLE STEPS. * 

• TRANSMIT DATA IN BUFFER. * 

DOTX LDX I$405 SHOW TRANSMIT 

LDU ILABELT MESSAGE. 

Af LDA ,0+ 

STA ,X+ 

CMPX I$400 
BLO Af 

LDD l$343C ENABLE SOUND 
STB $FP21 OUTPUT AND 
STA $FF01 TRANSMITTER. 

LDA 12 SET OAC FOR 

STA $FF20 LOUDEST SOUND 
CLR BITTIM 
CLR BlTTlM+1 

TXCLOP LDX TXOUT 5 ANY CHAR’S 


CMPX TXIN 
BEQ DOSTOP 


6 IN BUFFER? 

3 


SUBB 189 2 ADJUST 

NEGB 2 FREQ. TO 

BMI Af 3 0-15 FOR 

BRA 8f 3 TUNING 

At LDD fB 3 METER. 

Bf CMPB 115 2 

BHl Cf 3 

BRA Df 3 

Cf LDD 115 3 

Df CMPB OLDlND 4 UPDATE 

BNE Ef 3 METER? 

MUL 11 

MUL 11 DELAY. 

CMPX D.X 10 

BRA Ff 3 

Ef LDX l$410 3 

LDA B.X 5 SET NEW 

ANDA l$BF 2 POINTER. 

STA B.X 5 

LDA OLDlND 4 

STB OLDlND 4 

LDB A.X 5 CLEAR OLD 

ORB l$40 2 POINTER. 

STB A.X 5 

Ff LBSR CHKKEY 130 
RTS 5 

• THIS TAKES 220 CYC. WITH BSR.* 

• TIME INPUT* B-STARTINO TIME. * 


LDD lODATA 3 SET DATA 

STD LFDLY 5 BIT DELAY. 

LDA 15 2 SET COUNT. 

STA BITCNT 4 


STB SHIFT 4 

CLRB 2 SEND START 

BSa TXBIT 93 BIT (0|. 

CMPX L.X] 9 DELAY. 

Af LE® IB 3 DELAY. 

Bf DECS 2 

BSE Si 3 

LSR SHIFT 6 SEND NEXT 

BSR TXBIT 93 DATA BIT. 

DEC BITCNT ft tXmt CHAR? 
BNE Af 3 

Lim CO.X] 12 DELAY, 

DOSTOP MOL 11 DELAY. 

CMPX D.X 10 


5 CLEAR OLD 
2 POINTER. 


DOSTOP MOL 11 DELAY. 

CMPX D.X 10 

LDD IDSTOP 3 SET STOP 

STD LFDLY 5 BIT DELAY. 

COMB 2 SEND STOP 

BSR TXBIT 93 BIT (1), 

LDA TXFLAG 4 END IF TX 

BNE TXCLOP 3 PIAG>0. 

ENDTX LDD l$343C MOTOR RELAY 

STA $FP2I OFF, SOUND 

STB $FFei FROM RADIO. 

LDX I$405 

LDU ILABELRTS 

Af LDA .U+ SHOW RECEIVE 

STA ,X* MESSAGE. 

CMPX l$40D 
BLO Af 

RTS 

SHARK LDA $FF20 5 SET RS-232 

ORA 12 2 OUT • -12V 

STA $PF20 5 

LDA #02125 2 HF-2125 HZ 

STA HFDLY 4 

RTS 5 

• THIS TAKES 30 CYC. WITH BSR. • 

SSPACE LDA $FP20 5 SET RS-232 


Program listing 1. RTTY.BIN source listing. 
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will run on any CoCo with 16K of 
memory or more. A disk is not re¬ 
quired, and this simple program 
does not make use of disk buffers 
or such. This is an “interfaceless” 
program. That means that receiv¬ 
er audio is fed directly into the 
CoCo using the plug that nor¬ 
mally would go into the “EAR” 
jack on the cassette recorder (the 
black plug), and it sends AFSK via 
the cassette record output (the 
gray plug). 

As far as hardware goes, you 
may have to add a stage of exter¬ 
nal limiting to the input; try a pair 
of 1N914S across the receiver out¬ 
put back to back. Fig. 1 is a simple 
way of doing this. Similarly, the 
output of the CoCo may exceed 
the mike gain of your transmitter. 
A resistive attenuator may be re¬ 


quired in that instance. Play with 
it. You shouldn’t hurt anything. 
One thing, though: I am not clear 
on the “spectral purity” of the Co- 
Co output. I, for one, would limit 
this version of AFSK to VHF, 
where the spurious signals pro¬ 
duced by a less-than-perfect sine 
wave fed into a sideband transmit¬ 
ter would not be a problem. 

The cassette relay is used to 
switch the system from transmit to 
receive. If there is not too much 
voltage on your PTT line, and with 
most VHF rigs there shouldn’t be, 
you could switch the PTT line di¬ 
rectly with the relay. 

After loading and EXECing the 
program, you should be greeted 
with a clear screen, a tuning meter 
in the upper right corner, a yellow 
cursor near the bottom which will 


generate received text, and a red 
cursor for transmitted text. Tune 
the RTTY signal being received so 
the black tuning cursor flips back 
and forth, left and right, in step 
with the received signal. The 
CLEAR key toggles from transmit to 
receive, and back again. You can 
type ahead while in receive mode; 
what you type is placed in a buffer 
to be transmitted when you 
change modes. If you want to 
dump the transmit buffer before 
sending it, use the break key. The 
last thing to mention is the bell, 
which is both displayed and sent 
as an up arrow. 

Program listing 1 is the full 
source for RTTY.BIN, written us¬ 
ing the Macro-80C editor assem¬ 
bler. While some of you might be 
adventurous enough to type it in. 


those with nimble fingers may 
prefer the version In Program list¬ 
ing 2. This is a Basic loader which 
will create RTTY.BIN on disk ffom 
the embedded DATA statements. 
Cassette users need only change 
the SAVEM statement to an ap¬ 
propriate CSAVEM statement and 
save the program to tape. 

Now, for those who really can’t 
bring themselves to type all of 
this in, there are several options. 
A machine-readable version, 
“Rainbow on Tape” or "Rainbow 
on Disk,” is available for $10 for 
tape and $12 for disk from Rain’ 
bow at PO Box 385, Prospect KY 
40059. Alternatively, subscribers 
to Delphi will find the complete 
source and binary file in the CoCo 
SIG on that network. Just type 
GROUP COCO, go to the DATA- 


2 OUT = +12V 
5 

HF«2295 HZ 


ANDA isro 

STA SFf20 

LDA #02295 

STA HFDtY 4 

RTS 5 

• THIS TAKES 30 CYC. WITH BSS. * 

• CARKY-BIT TO SEMO. * 

TxaiT acc A# i decide. 

BSR SMARK 30 «ARK ClK 

BRA 3# 3 

A» BSR SSPACE 38 SPACE C8K 

BRA Bi 3 

a? SU8A #29 2 ADJUST. 

• THIS TAKES 93 CYC. WITH SSB. * 

• TIME IS ADJUSTED ASSUMlSG • 

• 52 CYC. USED BETWEEN BSR'S. 


TO#JES DECA 
BHE TtMIES 
EDA SFF20 
^RA VSEC 
STA SFF2e 
LDB HFOLY 
CLRA 

ADOD BITTIM 
STD BITTIM 
SUBO LFOLY 
BCC A^ 


A* 5 DEI.AY OSE 
HALT CYC. 

S TOGGLE 
2 OUTPUT. 

5 

4 ADD TIME 
2 USED SO 

FAB. 

EXIT IF 

6 TIME FOR 
NEXT BIT. 

BSR CHKCOL 128 SCAN KBD. 

LDA HPDLY 4 GET DELAY, 

SUBA #35 2 SUBTRACT 

BRA TOMES 3 TIME USED. 

A^ STD BITTIM 5 SAVE EXTRA 

RTS 5 TIME USED. 

• THIS TAKES 55 CYC. WITH BSR. * 

KEYDLY CMPX E.X] 9 DELAY. 
KOLYI MUL 11 

CMPX I,X 7 

RTS 5 

• CHECK KEY COLUMN. THIS TAKES * 

• 120 CYCLES INCLUDING BSR. * 
CHKCOL LDA ROHCNT 4 GO IP ROW 

BNE CHKROW 3 NOT DONE. 

5 A-COLUMN 
2 MASK. 

2 B-COLUMN 

2 NUMBER. 

3 DO ALL 8 
3 COLUMNS 4 

l$FEF8 3 REPEAT. 
COLMSK 5 
3 POINT AT 
3 MIRROR. 

5 READ ONE 
5 COLUMN. 

2 compare 


LDO COLMSK 
SUBB #55 
ROLA 
ORA #I 
BCC Af 
BRA Bf 
A9 LDD 

Bi STD 

LDX #$1$2 
ABX 

STA SFF02 

LDA srree 

ORA #$80 


$FF02 

$FF88 

«S88 


SETPOW 

COLCNT 


3 POINT AT 

3 MIRROR. 

5 READ ONE 

5 COL0M.N. 

2 COMPARE 

6 COLUMN 4 

4 MIRROR. 

4 B=NEW KEY 

3 MASK. 

4 

4 STEP TO 


LOX 
ABX 
STA 
LDA 
ORA 
?FR 
EORB 
ANDB ,X 
BUt 
STA 
LDA 
INCA 
BEO Ci 
ADDA #55 
STA COLCNT 
SRII • 

BRA KEYDLY 
C# LDA i 

STB SOWCNT 
LRRA KEYDLY 
CHKProW DECA 
STA ROWCNT 
LD8 COLCNT 
ADDB #B 
STB COLCNT 
LSR ROWMSK 
BCC TXSCB 
• B«KBY number 0-55. 
LDA #57F 
STA $FF02 
LDA $FF80 
ANOA #$40 
BEO Ai 
LDX #TXrAB 
BRA Bi 
Ai 


2 NEXT KEY 
4 COLUMN. 

J DELAY. 


2 ONE MORE 
4 ROW DONE- 
4 ADVANCE 
2 COUNT TO 
4 NEXT ROW. 

6 TEST NEXT 
KEY BIT. 


CHECK 

SHIFT KEY. 


LDX 


BRA 

Bi 

LDB 

BMl 

LDX 


LDA 
B,X 
TXCON 
TXIN 

EORA TXSHPT 
STB TXSHFT 
ANDA #$60 
BNE DOSHFT 
AMDB #$iF 
STB .X+ 

MUL 
BBS * 

BRA ENDPUT 
DOSHFT BITB #$40 


3 UNSHIFTED 
3 TABLE. 

«TXTAB1 3 SHIFTED 
3 TABLE. 

B.X 5 GET BAUDOT 

5 CODE. 

•3 CONTROL? 


4 CHECK IF 
4 SHIFT IS 
2 NEEDED. 


2 WHAT SHIFT 


asE 

LDA 

BRA 


At 
• $iB 
Bi 
LDA 


3 NEEDED? 
FIGURES 
SHIFT. 

LETTERS 


CMPA 

Ei 

CMPA 

RTS 

TXSCR 

BEO 

SUBB 

STB 

LDX 

ABX 

LDO 

STO 

LDD 

STD 

LDD 

STD 

LDO 

STD 

LDB 

BEO 

MUL 

CMPX 

RTS 

Ai 

STX 

LDA 

STA 

BRN 

RTS 

BREAK 

STA 

STX 

LDD 

STB 

RTS 

ECHAR 

CMPX 

BNE 

LDD 

Ai 

BNE 

RTS 

Bi 

STX 

LDX 

LDA 

BHX 

LDX 

STA 

CMPX 

BH3 

STX 

LDA 

STA 

CMPX 


.X 

MUL 

D.X 

LDB 

ECHAR 


-32.x 

•S6063 

.X 

-32.x 

#$6060 

.X 

ESC^L 


ESCROL 4 SCROLLING 

3 SEEDED? 

2 FOUR BYTES 

4 MOVED. 

3 POINT AT 
3 BYTES. 

5 .MOVE rm 


■ BYT 


IS. 


3 BLANK 007 
6 OLD BYTES. 

5 REPEAT 

6 AGAIN. 


Ai 


4 SCf«)LLlSG 
3 DONE? 

11 DELAY. 


.X 6 

5 

LDX «$5E0 3 RESET 

ECURS 5 CURSOR TO 

#TCOLOR 2 START OF 

.X 4 LAST LINE- 

• 3 DELAY. 

5 

LDA #$60 2 TURN OFF 

[ECURS] 9 CURSOR, 

EMPTY TX 
BUFFER 4 
DO CR. 


TXECHO 5 ANYTHING 
6 TO BE 
3 ECHOED? 

3 DELAY. 


X+ 


6 GET CHAR. 


TXOUT 
132 

ESCROL 

LDX 
TXIN 
B? 

*12 
DECB 
Ai 

LDA , 

TXECHO 
ESHPT 
A,X 
ECCaf 
ECURS 
.X+ 

#$600 
SCR 
ECURS 5 

#Ta>LOB 2 PUT NEW 

.X 4 CURSOR IN. 

D.X 10 DELAY. 


5 CONVERT 
5 CHAR. 

3 CONTROL? 

5 PUT AT 

6 CURSOR. 

4 DO CR IF 
3 LISE END. 


TFB 

A.B 

6 COLUMM 4 

BRA 


3 

SHIFT. 

RTS 


5 


EORB 

,X 

4 MZRIH3R. 

Bi 

AND8 < 

ISIF 2 PUT SHIFT 

zem 

INCA 


2 $FF=mCR. 

Aims 

.X 

4 ftoNEW KEY 

STD 

,x++ 

8 

4 CHAR IN 

BNE 

CHKLTR 

3 


BRN 

• 

3 MASK. 

CMPA 

l.X 

5 

DELAY- 

jaop 


2 

DELAY. 

SETROH STA 

.X 4 

ESDPUT STX TX2S 5 BUFFER. 

LOA 

#$60 

2 

CLEAR OLD 

LDA 

#7 

2 A«itOM 

RTS 


5 


STA 

tECURS3 

9 

CURSOR. 

STD 

ROWCNT 

5 COUNT. 

TXCOH 

LDX TXIN 5 

ECR 

LDA # 

32 

2 SET SCROLL 

LDX 

TXIN 

5 CHECK IF 

INCB 


2 

$FP«SPACE. 

STA 

£SC!H>L 

4 

FLAG. 

CMPX 

TXOUT 

6 TRANSMIT 

BNE 

Ai 

3 


MUL 


11 

DELAY. 

BNE 

KEYDLY 

3 BUFFER 

LDA 

TXSHFT 

4 

UNSHIPT 

LEAK 

0,X 

4 


CMPX 

TXECHO 

6 IS EMPTY. 

ANDA 

#$40 

2 

ON SPACE. 

RTS 


5 


BNE 

KDLYI 

3 

STA 

TXSHFT 

4 


CHKLTR INCA 


2 $PE»FiaS. 

LDX 

#TXBUF 

3 RESET 

LDD 

#4 

3 

PUT SPACE 

BNE 

Ai 

3 


STX 

TXOUT 

5 BUFFER 

STB 

.X4 

6 

IN BUFFER. 

LDX 

#FIGS 

3 

FIGURES 

STX 

TXECHO 

5 POINTERS. 

MUL 


11 

DELAY. 

STX 

ESHFT 

5 

SHIFT. 

STX 

TXIN 

5 

BRA 

ENDPUT 

3 


CMPA 

l.X 

5 

DELAY. 

RTS 


5 

Ai 

INCB 


2 $PE=ENTER. 

BRA 

Ci 

3 


• CHECK KEYBOARD. THIS TAKES * 

BNE 

Bi 

3 


Ai 

INCA 


2 $FD*»LTRS. 

• 128 

CYCLES 

INCLUDING BSR. * 

LDD 

#$0802 

3 

PUT 

BNE 

Bi 

3 


CHKKEY LDA ROWCNT 4 GO IF ROW 

STA 

,Xf 

6 

CR.CR.LF 

LDX 

ILTRS 

3 

LETTERS 

BNE 

CHKROW 

3 NOT DONE. 

STD 

.X++ 

8 

IN BUFFER. 

STX 

ESHFT 

5 

SHIFT. 

LDD 

COLMSK 

5 A-COLUMN 

CMPA 

D.X 

8 

DELAY. 

BRA 

Ci 

3 


SUBB 

#55 

2 MASK. 

BRA 

ENDPUT 

3 


Bi 

MUL 


11 DELAY. 

ROLA 


2 b«column 

Bi 

INCB 


2 SFD-CLEAR. 

Ci 

MUL 


11 

ORA 

#I 

2 NUMBER. 

BNE 

Ci 

3 


NOP 


2 


BCC 

Ai 

3 DO ALL 8 

COM 

TXPLAG 

6 

TOGGLE 

RTS 


5 


BRA 

Bi 

3 COLUMNS 4 

BRA 

Ei 

3 

TRANSMIT. 

• RECEIVE {AND ECHO) TABLE • 

Ai 

LDD ISFErS 3 REPEAT. 

Ci 

INCB 


2 SFOBREAK . 

• CONVERTS BAUDOT TO SCREEN • 

Bi 

STD COLMSK S 

BEO 

BREAK 

3 


• CODE. 


• 


• $FF>CARRIAGE RETURN * 

■ SFE-PIGURES SHIFT • 

• SFD-LETTERS SHIFT • 

• $80»»OTHISG * 

LTRS PCfl S00.$45,$FF.$4i E A 

FCB $60.$53.$49,$55 SIU 
FCB $60.$44,$52.$4A DRJ 
FCC \SPCX\ 

FCC \T2LH\ 

FCC \HYPQ\ 

FCB $4F.$42.S47.SFE OBG 
FCB $4D,S58,$56,SFt> MXV 
FIGS FCB $80.S73.$FF.$6D 3 - 

FCB $60.$5E.$78.$77 ‘87 

FCB $88.$64.$74,$67 $4' 

FCB S6C,$6i,$7A,$68 .1*1 
FCB $75.$62.$69,$72 5-)2 
FCB $63.$76.$70.$71 #601 
FCB $79.S7F.$66.$FE 974 
FCB $6E.$6F.$7b,SFD ./: 

• TRANSMIT TABLE CONVERTS KEYS * 

• TO BAUDOT. * 

• BIT 7»CONTROL • 

• $FP=SFACE * 

• SFE»ENTER (CR) • 

• $FD=CLEAR • 

• $FC-BREAK * 

• S80»NOTHINC * 

• BIT 6-NEEDS LETTERS SHIFT • 

• BIT 5>=NSEDS FIGURES SHIFT * 

• BITS 4-0”BAUDOT CODE * 

TXTAB FCB $80, $43 , $ 59. S4F. ABC 

FCB $49.$41,$4D,$5A DEFG 
FCB $54.$46,$4B.$4F HIJK 
FCB $52,$5C,$4C,$58 LKNO 
FCB $56,$57,$4A,$45 FOBS 
FCB $50.$47,$5E,$53 TUVW 
FCB $5D,$55.S51.$25 XYZ* 

FCB $a0.$00,$00.$FF 
FCB $36,$37.$33,$21 0123 
FCB $2A.$30,$35.$27 4567 
FCB $26,$38,$2E.$3E 89rj 
FCB $2C,$23.$3C,$3D 
FCB SFE.SrD,$FC,SB0 
FCB $80.$80,580.$80 
TXTABl FCB $88,$43,$59,S4E ABC 

PY:a S49.$4i.$4D.$5A DEFG 
FCB S54.$46.S4B.$4F HIJK 
FCa $52.S5C.$4C,$48 U«iO 
FCB $56.557.S4A.S45 PQPiS 
FCB 55@,$47,$5E.$53 TUVW 
res $5D,$55.$51,S2S XYZ" 

FCB SSB.SaB.SSB.SFF 
FCa $S8,$2D,$3i,$34 I"# 

FCB $29,S90.$3A,52B $ 4‘ 
rC8 S2F.S32.$80.SB0 U 
FCB $80.$30,$88.$39 ? 

FCB $FE.SPD.SFC.S80 
FCa $80.$80.$80,$80 
LABELR Fees 'RTTY RECEIVE 
Fees ' MARK—SPACE* 

LA8ELT PCCS TRANSMIT" 

• TONE 89-74 9876543210987654 • 

TXBUF EQU • 

END START 
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fadio since 1953 - except,., maybe tfte alUsolid stale Iransceiverl 
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ong before now. Bill Lathan, AK5K • ...CTM gives the 

Inest coverage to packet radio that I have .seen in any of the 
omputer or amateur rcuUo magazines. It would appear that CTM 
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omputer articles. Barry Siegfried, K2MF ■ Of the three HAM 
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CtRClE 11 cm READER SERVICE CARO 


10 i*CL£AR e 

2 0 FOP. TO t.H12D9 

30 READ D 
40 POKE M.D 
50 KEXT M 

60 SAVEP5“RTT’y . . tHE00. feH I D29.6HES0 

99 CJID 

1000 DATA 204.52*60.247,255.1.183.255.3.183.255,33.247,255.35.26 

1010 DATA 90,15,66,204,254,248.221,64.142.10.218,221.68,221,70.221 

1020 DATA 72,15.74,15,75,142.18.2.159,78.159,95,15,83.15,88 

1030 DATA 142,4.0,206,18,178,166.192,167,128,140.4.32.37.247,204 

1040 DATA 96,96.237.129,140,6,0,37.249.142.5.224.159,76.134.191 

1050 DATA 167,112.142.5.160.159.93.134,159,167.132.141.86,141.2.32 

1060 DATA 250.158,95.166,134,43,48.129,96.38.2.141,64.158.93,167 

1070 DATA 128.140.5.192.37,26.142.4,32,236.136.32,237.129,148.5 

1890 DATA 160.37,246.204.96.96,237.129.140.5,192.37.249.142.5.168 

1090 DATA 159.91.134.159.167,132,57.76.38.8.134,96,167.159,0,93 

1108 DATA 32.212,76.38,5.142,18.34.32.6,76.38.5.142,18.2 

lUe DATA 159,95.57, 150,83,39.3.23.0.239,15.89.15,90.15.86 

U20 DATA 198.19.141,120,220.85.129.82.37.7.33.254.90.42.10.32 

1130 DATA 226,92.43.2.32,3,234.0.127.215.86.79.214.65.211.89 

1140 DATA 221,89.131,5.32,36.6,172.1,172.1.32,211.221.89.134 

i 150 DATA 5, I5l ,91,204.0,19.151 .86.1 51 ,37.141.64.79.214.85.2.11 

U6« DATA 89,221.89.131.5,32,36.15.220,85.129.32.201,0.215.86 

1170 DATA U,87,18.198.16,32,227.221,89,214.66.86.209.87.6.92 

nSO DATA 10.91,38,207,172.148, 198.8, 141.18.79. 314.85,211,89. 221 

1190 DATA 69,131,3,144.37,238.150.92.66.68.68,57,141,76.79.211 

1100 DATA 89,221.89.204.0.2.141.66.205,2,141.53.203.2,141.54 

1210 DATA .215,85,192,89.80.43.2.32.3,204.8,8.193.15.34,2 

1220 DATA 32,3.204.0,15,289.88,38.6.61.61.172.139.32,19.142 

1238 DATA 4,16.166.1JJ.132.191,167,I 33,158.88,215.88.238.134.282.64 

1240 DATA 231.134,23,1.38,57,172.1.172.1,134.1,92.193.96.37 

1250 DATA 4,161.1,32,5,181,255,32.39.242.92.293.96.37,4.161 

1260 DATA 1.32.5.181,255.32.36.242,57,142,4,5.286.18.210,166 

12 70 DATA 192.167. 12B. i 48,4.1 3.37,247,204.52.68, 24?. 255.33.183.2,55 

1280 DATA 1,134.2.183,255,32.15,89,15.90.158,78,156.68.39,36 

1290 DATA 284,15.97,221.81.134.5,151.91.230.128.159,78,215,92,95 

1380 DATA 141 84.172.148.284.8.6.90.38.253,4,92,141,72.10.91 

U10 DATA 38,242,256.155.61.172,139.284.21.172,221.81,83.141.55,158 

1.320 DATA 63,36,199. 204,52,60. 183.255.33,247. 2SS. 1.142,4,5,206 

1 3 30 DATA 18.183.166.192.167,128.140.4.13,3 7.247.57,182,255.32.138 

1340 DATA 2.183.255.32,134,42.151,80.57.182.255.32.132,253.183.255 

1350 DATA 32,1 34. 39, 151 .80.57.36,4.1.41.226.32,4,141.235,32.0 

I 368 DATA I 28.29,74.38,253.182,25S.32,136.252.183.255,32.214,80.79 

1370 DATA 211,89,221.39.147.81.36.8.141.15.150.80.128.35.32,226 

1380 DATA 221,89.57,172,148.61,172,1.57.150.66.38,124,220.64.192 

1390 DATA 55.73,138.1,36,2,32.3,204.254.248.221.64.142.1.82 

1400 DATA 58,183.255.2.182.255.a.138.128.31.137.232.132,228.132.33 

1410 DATA 254.167,132.134.7.221,66.158.68.156,70.38.198,156.72.38 

1420 DATA 196.142.18,219,159,70.159.72.159.68.57.150.66.38,58.220 

1430 DATA 64.192,55,73.138.1.36,2.32,3,204,254.248,221.64.142 

1440 DATA 1.82.58.183.255.2.IB2.255.0,133.128.31.137,232.132.228 

1450 DATA 132,30,190.167,132.150.65.76,39,6.139,55,151.65.33,254 

1460 DATA 32,129,134,7.221,66,22,255,122,74,151.66,214.65,203.8 

1470 DATA 215,65,4,67,36.117,134,127.133.255,2.182,255,0.132,64 

1480 RATA 39.5,142.18,66,32.5.142.18,122.32,0.166.133,238.133 

1490 DATA 43,40.150,68,152.74.215.74.132.96.38,9.196,31,231.128 

1500 DATA 61.33.254,32.18,197.64.3S,4.134.27.32,4.134.31.32 

1510 DATA 0,196,31.237.129.161,1.159,68,57.158.68.92 38 14.150 

1520 DATA 74.132.64,151.74,284.0.4.231.128,61.32,234.92,38.U 

1530 DATA 204.8.2,167,128.237,129.161,139.32.220,92.38,4,3.83 

1540 DATA 32,5,92,39.58.161.132,61.161.139.57.214,75,39,62.192 

1550 DATA 4,215,75,142,5.224,58,236.132.23?.136.224,204.96.96.237 

156v7 DATA I 29, 236. I 3 2,237,1 36, 224.204,96.96.237. 1 32.214.7 5,39. 4,6 J 

1570 DATA 172,132,57,142.5.224.159.76.134,191,167,132,33,254.57.134 

1580 DATA 96,167,159,0,76,159,70.204.0.32,215,75,57,158,72,156 

1590 DATA 68,38.7.204,0,12,90.38,253,57.166,128,159,72,158.78 

1680 DATA 166,134,43.10.150.76,167,128,140.6,0,36.19.159,76.134 

1610 DATA 191,167,132,172.139.57,76,38.15,18,134,96,167,159.0,76 

1620 DATA 134.32,151,75,61,48,132,57.76.38,9,142,18,34,159.7a 

1630 DATA 161,1,32,11,76,38.7,142.10,2.159.78,32,1,61,61 

1640 DATA 18,57,128,69,255.65,96,83,73,85,128,60.82.74.78.70 

1650 DATA 67.75.84,90,76,07,72,09,80,81,79,66,71,254,77,88 

1660 DATA 86,253,120,113.255,109.96.94,120,119.128.100,116,103,100,97 

16 70 DATA 122,104.]17,90,105,114,99,118,112.113.121,12 7,102,254.110,111 

1680 DATA 123,253,I 28.67,09,78,73,65.77,90,84.70,75,79,82,92 

1690 DATA 76,80.86,87,74.69,80,71,94.83.93,85.81,37,128,128 

1700 DATA 128.255,54,55,51.33.42,40,53.39.38.56.46.62,44.35 

1710 data 60.61.254,253.252.128.128,128,128,128,120,67,89,78.73,65 

1720 DATA 77,90,84,70,75.79.82.92.76,72.86.87,74,69.88,71 

1730 DATA 94,83,93,85,81,37.120,320.128.255.128.45.49.52,41,128 

3 740 DATA 58,43,47.50,120,128. 128, 128. 128,57,254,253.252.128. 128.120 

1750 DATA 128.128,02.04,04,89,96,02,69,67.69.73.86.69,96,96 

3 760 DATA 90,96,96,77,65,02,75.109,109, 126.124,109. 109,83,80,65 

1770 DATA 67.69.04,82.65,78.83.77.73.84.79.161,160,38,233,7? 


Program listing 2. MAKE.RTY program to generate RTTY.BIN. 


BASE, and download the pro> 
gram. Finally, if all of that is still 
too much, send me two bucks and 
a disk or tape, with a stamped 
mailer to return it to you, and I’ll 
send you a copy* Now, that should 
take care of everybody, 

Once again, my thanks to Marty 
Goodman, M.D., for giving me 
permission to share this valuable 
program. And I will take a few 
moments to even plug Rainbow, 
which, with several hams on the 
staff, is a valuable resource for 
anyone running versions of the 
CoCo. 

With the listings taking up 
space this month, I think I will call 
it here. I remain available to you 


by mail or wire; that CompuServe 
ppn Is 75036,2501, and my Delphi 
username is MARCWA3AJR. I al¬ 
ways look forward to your com¬ 
ments or questions. 

The next few months of RTTY 
Loop promise to be exciting ones. 
Another CoCo program will be 
here next month, this one com¬ 
plete with bells and whistles. 
There is some phenomenal hard¬ 
ware around: Til have a look at 
one of the best planned, and even 
a book review is in the works. You 
sure won’t want to miss any of it, 
so check your 73subscription, ex¬ 
tend it if necessary, just so you 
don’t miss this summer’s RTTY 
Loops!* 
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73 INTERNATIONAL 


NOTES FROM FN42 

Items from Chile, France, and 
Ireland (see Roundup below) 
missed deadlines, one by a few 
weeks and two by a few days. We 
hate to see that happen! If we get 
newsworthy material too late, we 
have to write about what did hap¬ 
pen, not what will happen. To be 
sure your time-value items reach 
us for the appropriate issue, get 
them HERE as follows: first of 
June for the August issue, first of 
July for the September issue— 
and so on. Note to PA0VDZ: Can 
you send us a few paragraphs 
about the May VRZA 24th annual 
Netherlands radio camping 
week? (Please type it!) 

We welcome Eng. Bernard C. 
Herring Z21 El of Zimbabwe this 
month. If you think that call is Z 
twenty-one E I, you are wrong, as 
he tells you later. 

June 1 is Children's Day in 
China, National Day in Tunisia: 
June 2 is Coronation Day in Great 
Britain, and Italy celebrates the 
Anniversary of the Republic. In 
New Zealand, it is the Queen's 
Birthday on the 4th, but it is on the 
14th in Australia and Great 
Britain. Also raising a question: 
the Republic of Seychelles cele¬ 
brates Liberation Day on the 5th 
and Independence Day on the 
29th, What was happening during 
the 24-day interval? Anybody 
have the answers? 

It is Denmark's Constitution 
Day on the 5th, National Holiday 
in Sweden the 6th, on the 10th in 
Portugal, and the 23rd in Luxem¬ 
bourg: it’s Independence Day in 
Norway on the 7th, the 12th in the 
Philippines, and on the 26th for 
both Madagascar and Somalia. 


It is Flag Day in the U.S. on the 
14th and in Argentina on the 20th: 
it is Republic Day in Iceland on the 
17th, and on the 24th it is King's 
Day in Spain and Peasant's Day 
in Peru. 

Fathers in the U.S.: We get cel¬ 
ebrated on the 21st. 

ROUNDUP 

Chile. The Federacion de 
Clubes de Radioaficionados de 
Chile activated 3G 87 PAX April 
1st to 19th in honor of H.H. Pope 
John Paul II on the occasion of his 
visit to Chile and his endless work 
on behalf of worldwide peace (see 
QSL card). QSL info: PO Box 72. 
Valparaiso, Chile. Oscar Cabello 
Araya CE3AFX is FEDERACHI 
president. 

France. The Centre 
d'Animation de Cognac and 
Roseau des Emetteurs Francais 
commemorated World Telecom¬ 
munications Day (May 17) with 
demonstrations and a philatelic 
exposition covering the field of 
communications from telegraphy 
to microwaves. A special four- 
color cover with a special French 
PTT cancellation design was 
issued and is available for six 
IRCs, postpaid, from Mr. Ray¬ 
mond Aupetit at the following 
address; 14, Residence Bois 
Boutin, F-16340 L’lsle 
d’Espagnac, France. 

Ireland. If EIIDF, -IDH, 
-2AW, -2EM, -3DY, -6AI, 
-6BUB, -7FT. -8EQ, -9DB. 
-9DM. -0DA, or -ODJ popped up 
on your HT in April, you were hear¬ 
ing evidence of the Irish invasion 
at, or en route to, or from Dayton. 
EI9BT reports that the last batch 



QSL honoring the visit of Pope John Paul II to Chile. 
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of QSL cards processed weighed 
more than 27 kg (more than 60 
pounds) and took 41 man-hours 
to sort. 



BRAZIL 


Gilberto Affonso Penna PY1AFA, 
Director 

Antenna Editorial Group 
Caixa Postal 1131 
20001 Rio de Janeiro, RJ 
Brazil 

The Antenna Edicoes Tecnicas 
Ltda. (address above) reminds us 
of the 1987 WWSA (World Wide 
South America) CW Contest, on 
all HF bands for 24 hours, June 
13/14. Other awards “can be 
easily obtained during WWSA," 
PPC, WAPY. GPCW, CWRJ; 
"there are many more." Spon¬ 
sored by the Brazilian amateur 
radio magazine, Electronica 
Popular, the Grupo Argentine de 
CW, and the Pica-Pau Carioca 
CW group (see box for details), 
1986 entries came from 37 coun¬ 
tries or DX areas. Table 1 lists the 
top scorers. 


Band/Area 

(OX/S«A4 

3.5 MHz 

LZ2AX 

7 MHz 

UA4HNP/CX8B8H 

14 MHz 

LZ1YE/PY4WAS 

21 MHz 

Q6ZY/EA6/PY5AKW 

28 MHz 

OKlbBM/LU3DSl 

Multiband 

OH4RH/PY2RRQ 

Multi-op 

OH1AF/CX7BY 

SWL 

LZ1I244 

Multiband, single-op winners: 

Africa 

EA5YU/EA8 

Asia 

JA4UYB 

Europe 

OH4RH 

N. America 

W3GM 

S. America 

PY2RRQ 

Muttfband, multi-op leaders: 

Asia 

JA3YBF 

Europe 

OH1AF 

S. America 

GX7BY 


Table 1. Top scorers in the 1986 
WWSA CW Contest. 




GREECE 

Manos Darkadakis SV1IW 
Box 23051 
11210 Athens 
Greece 

Hobby 85. Those who talked 
with J41SV a few months ago 


WORLD WIDE SOUTH AMERICA 
CW CONTEST—WWSA 

Sponsored by "Antenna-Eletronica Popular" magazine, Rio de Janeiro, 
Brazil: supervised by "GACW," Argentine CW Group, Buenos Aires, 
Argentine, and "PPC," Pica-Pau Carioca Group, Rio de Janeiro, Brazil, 
with the cooperation of several well-known South American Amateur Ra¬ 
dio Societies and CW Groups. 

PURPOSE—Contacts between stations in all countries. 

CONTEST PERIOD—Annually, every second complete weekend of June, 
from 1500 UTC Saturday to 1500 UTC Sunday. 

BANDS—1.8,3 5.7.14,21,28 MHz. Crossband contacts are not valid. 
CLASSIFICATIONS—CW mode (2-way) only. Single operator, single 
band or all bands: multi-operator, single transmitter, ail bands: SWL. 
CALL-CQSATEST. 

EXCHANGE—RST/QSO number starting from 001. 

POINTS—Each QSO in own country 0 points: only as a multiplier. QSO in 
same continent, 2 points; with other continent, 4 points. Contacts with 
South American stations (only kxr OX stations), 8 points. 

MULTIPLIERS—Different countries (OXCC list) and different South Amer¬ 
ican prefixes worked in each band. 

SCORIf^KS—The final score is the total QSO points multiplied by the sum of 
total multipliers from all bands. 

CONTEST AWARDS—Certificates will be granted to 3 top-scoring sta¬ 
tions of each class in country, reasonable score provided. Results of South 
American entries and of other continents will be listed separately. 

LOGS—A separate log for each worked band must be sent no later than 31 
August to WWSA Contest Committee (PSE follow standard international 
contests logging rules). 

MAILING ADDRESS-WWSA Contest Committee, PO Box 18003,20772 
Rio de Janeiro, RJ, BrazQ. 











INDIA 



SVHWon Crete. 


probably did not know he was 
operating from the “Hobby 85“ 
exposition. This was a big effort to 
promote amateur radio; the local 
Yaesu and ICOM dealers and a 
lot of us gave equipment for it, 
so J41SV was able to operate CW, 
FM. SSB, RTTY, ATV, and by 
satellite. There also was a PC— 
Sinclair’s 2X Spectrum (Timex 
2068)—which monitored 
AMSAT’s AO-10 continuously. 
Among those working hard to 
accomplish this were SV10E, 
-VS, -TY, -VT, and -LY. 

Contesting. I would like to 
share with you the experiences I 
got from my participation last 
November on the CQ WW SSB 
Contest. This was the first time 
after at least five years that I was 
seriously involved with a contest. 
SV operators don’t take contests 
very seriously: many of us consid¬ 
er a contest to be nothing more 
than QRM on all bands. 

Anyway, Cliff SV1JG and I had 
wanted for some time to do a con¬ 
test and we decided the CQ WW 
would be just right. We also 
thought that participating from 
SV9 would be an even better idea, 
so we did. We got a special call 
(J49A) and a 48-hour allocation of 
a single frequency high up in the 
80-meter SSB band (3784 kHz 
± 2 . 1 ). 

We headed for Crete three days 
early, and after a brief stop in 
Heraklion took the road headed 
southeast to a little town Cliff 
knew, where we had booked 
rooms. The weather was great— 
blue sky, sunshine, 65 degrees. 
[As he wrote these words later, 
back home, SV1IW was experi¬ 
encing the worst weather Greece 
has had for 50 years: 10” of snow 
in Athens, halting everything, 
many villages isolated and being 
supplied with daily food through 
helicopter drops.] 

We brought with us two ICOM 
IC-751S, two Dentron MLS-2500s, 
Tuners Earphone swr’s; we also 
had a couple of HTs for antenna 
adjustments and communication 


with local hams through the 
SV9SV repeater (see Table 2 for 
updated repeater list). In a couple 
of hours we had the antennas up 
on the hotel roof, which was 350’ 
by 150'; a Hidaka 3-el, 3-band 
beam for 10/15/20 meters, a But¬ 
ternut vertical for 40/80, and a full- 
size dipole for 160. 

Since we were early, we en¬ 
joyed the local food and scenery 
and operated with our own calls/ 
SV9 mostly on CW and on the low 
bands, making about 1,500 QSOs 
apiece, and making quite a few 
U.S. hams happy with 160-meter 
contacts. 

We rested Friday evening, and 
then at 0000 UTC entered the 
contest battlefield. Conditions 
were not the best, and on 80 were 
impossible: All we got was a 
steady 59 +40 dB carrier right on 
top of the frequency. 

We could hear active U.S. 
stations on Top Band, but we 
couldn't get in touch with any 
despite our success before the 
contest opened. We did manage 
about 3,500 QSOs, however, with 
almost 500 of them during one 


three-hour period on Sunday 
morning on 10 meters. It might 
have been well over 5,000 except 
for two unfortunate events: inter¬ 
fering with the only Greek in the 
hotel trying to watch Saturday 
night basketball and some 
German neighbors disturbed on 
Sunday. 

A few SV9 ops came by the 
hotel to visit us, and also an Austri¬ 
an ham (OE3DIM) on vacation. All 
in all we had a great time, and I 
hope this year maybe we can 
make it from the Dodecanese. I 
experienced very good discipline 
and operating habits from all 
participants in the contest; and I 
must express gratitude for help on 
the part of John SV9LM and his 
hospitality. 


S. G. Gopalaswamy VU2GOP 
Box 5053 

Bangalore - 560 001 
India 


(The following paragraphs are 
edited excerpts from a story 
passed on to us by Srikanth 
VU2GSM, Secretary, the Banga¬ 
lore Amateur Radio Club (BARC). 
Nothing earth-shaking, Just a 
relaxed and humorous tale written 
by an everyday ham about every¬ 
day hams who were having fun, 
enjoying themselves, and not 
taking life too seriously. More of 
us should be so happy! — Ed.) 

We were planning for the 10th 
National Jamboree to be held at 
Palace Grounds, Bangalore. Our 
function was to enable exchanges 
of greetings by Cubs, Scouts, 
Rovers, Bulbuls, Guides, and 
Rangers (some 20,000 of them 
from all over India, plus some con¬ 
tingents from Australia, Denmark, 


Indonesia, Nepal, Pakistan, and 
Sri Lanka). 

Our club secretary said (among 
other things): “Why should we 
shout through a dipole for a spe¬ 
cial occasion? Why can’t we just 
talk through something special, 
like a quad?” 

Novices rush in where old- 
timers fear to tread; we who had 
never even properly seen a quad 
gathered available material, hired 
a jetka [horse-drawn cart] to carry 
it, and set off with the secretary’s 
last words in mind: For once let's 
have something that looks good, 
too! It will be seen by many! 

Four bamboos from the bazaar 
and four from an OT—which he 
was reluctantly happy to get rid of 
(and which arrived carried over 
the shoulder of a pillion rider on a 
motorcycle)—were painted in al¬ 
ternating one-foot lengths of black 
and white. A donated treasured 
spider was repainted, and the 
copper laid out, marked, and cut. 

Plain luck and a smart salute 
to the jamboree camp Major got 
us 12 flagpole sections (2-1/5" x 
4 feet); we whisked them away 
quickly before he could change 
his mind, assembled them on the 
ground, and fastened them on the 
spider. We picked the spot to 
erect the quad by figuring out 
where we would NOT be if it fell 
over; we had plenty of coax. 

Four bamboos were clamped 
on, four persons held wire in place 
while a fifth twisted short lengths 
of GI to hold it to the bamboo; the 
mast was lifted and rotated, and 
held up off the ground while the 
other four bamboos were clamped 
on from underneath, wired, and 
the coax fastened. A rope was 
borrowed from a nearby fire sta¬ 
tion, and the whole thing erected, 
with the mast slipping into 
a 1-1/2-foot-deep hole, which was 


R1 

Athens 

145.625/.025 

R2 

Lefkas Island 

145.650/.050 


Thessalonika 

145.650/.050 

R3 

Crete 

145.675/.075 

R4 

Kefalonia Isl. 

145.700/.100 

R5 

Pilip Mt. 

145.725/.125 

R6 

Thessalonika 

145.750/.150 

R7 

Athens 

145.775/. 175 

R0 

Taigetos Mt. 

145.600/.000 

RU5 

Athens 

434.725/433.125 


Transponder: Thesalonkia (linking R1 in Athens and RU1 in 
Thesalonika 


Table 2. Greek repeaters. 
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then packed with stones and 
topped with mud. 

The lightest among us climbed 
a ladder we held to fasten guy 
wires. A watching OT warned us, 
“Watch the guys, they have a bad 
habit of getting loose.” Because 
of the jamboree setting, we 
thought he said, "Watch the 
guides.. ." and were confused 
more when the club secretary said 
they should be loose. But he 
added, clearing it up, “so the mast 
can be rotated." 

Then came the expert 
comments: It is not in the right 
direction. It is the long 
path. . .south path. . . wrong 
path. . .south south east . 
no, the sun—and so on. Thank 
goodness it wasn’t night with the 
moon and stars to go by. Nobody 
had a compass. 

We beat it to the tent . .1:1.5 
swr! A half-hearted CO on 14 and 
VKs came thundering in? A rope 
had been tied to one of the bam¬ 
boo spreaders, and when it was 
pulled, the mast rotated at one of 
the section couplings: It followed 
a pull like a tame cow. Many coun¬ 
tries were contacted, and our op¬ 
erators had much fun running 


were a sight to see, and to us 
it was a splendor to look up at. We 
had shared moments of 
eagerness, anxiety, pleasure, and 
now we would have treasured 
memories. 

VU2GOP wrote that they had 
four stations going, with VU2JOA 
and VU2ARC the calls most used 
on this occasion (January 3-9, 
1986). It was a highlight for the 
''26th year of service'' of BARC, 
and “the first time a quad has 
been erected under Field Day 
conditions by the club, and the de¬ 
tails have been written down for 
sheer pleasure. " Thanks for 
sharing them with us! — Fd. 



ISRAEL 


Ron Gang 4Z4MK 
Kibbutz Urim 
85530, Negev MPO 
Israel 

(Ron writes us that a few days 
after Alon 4Z4ZB*s OSO with the 



The antenna field and shack. 


out to rotate the quad and be over¬ 
joyed at the improved signal 
strengths. 

All the time we had hundreds of 
onlookers, and passersby were 
mighty curious. Kids decided it 
was a Ferris wheel and tried to 
figure out where they would sit. 
Many onlookers became more 
aware of amateur radio, and that 
alone was enough reason to build 
the demonstration station. Many 
visited the shack, including 
VK2ATJ, who took snaps and con¬ 
gratulated us. The silver mast and 
black-and-white extended arms 


space shuttle Challenger, he was 
at the airport waiting for an arriv¬ 
ing plane and passing the time 
with chit-chat on his HT Security 
police accosted him. but were all 
smiles when he showed them his 
ham license. They had immedi¬ 
ately recalled the OSO publicity in 
Israel's 1.3 million circulation 
newspaper, Yediot Ahronot, with 
a four-color, two-column photo of 
4Z4ZB in his OTH. Following are 
excerpts from the August 5, 1985, 
story, translated by 4Z4MK.} 
“Four Zebra Four Zebra Bravo 
calling to Whiskey Zero Oscar 
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VU2PTT is busy pressing the PTT, while VU2GSM, VU2GRU, and 
scouts look on. 


Romeo Echo.” With the antenna 
at an angle 45 degrees to the sky 
and a prayer in the heart, Alon 
Tavor sent from the Shoresh farm 
in the Jerusalem hills a wireless 
call to the heavens. The reply was 
immediate, as though the speaker 
were in an adjacent room and not 
on the deck of the Space Shuttle. 
“Challenger. Hear you loud and 
clear. My name is Tony and I’m a 
crew man of the Challenger." 
[Tony England W0ORE] 

During the minute-and-a-half 
conversation, Alon told of the 
Shoresh farm village 15 miles 


space than a regular stereo sys¬ 
tem, he even receives written 
communications by means of a 
computer. 

“[Newspapers] should write 
about us a bit more," Alon said. 
“This hobby needs new blood, 
and it's a whole world in itself. 
It is true that amateurs are not 
allowed to talk about politics or 
business, but it’s a fascinating 
hobby.” 

On his bookshelves where his 
instruments lie sits a small trophy. 
“The Outstanding Radio Amateur 
for the Year 1982.” Alan received 



Another view of the antenna field. BARC does not claim that it erected 
the 10-kW TV tower for the jamboree. Posing for this shot were 
VU2RRN, -2UVX, -2GSM, -2GRU, -2PTT. and friends. 


west of Jerusalem and Tony told 
how beautiful Israel looked from 
above, at a height of 350 km. 

Alon Tavor was excited. From 
his wheelchair, to which he has 
been confined for over ten years, 
he has already managed to speak 
with the whole world.. .and from 
his setup that takes no more 


it after establishing an amateur ra¬ 
dio club in the Alyn Hospital for 
Crippled Children in Jerusalem. 
“I saw how much it (the hobby) 
helped me in my rehabilitation, 
and I decided to help others, too. 
A week ago. I started something 
similar in the San Simon Invalids 
Home in Jerusalem.” 







NORFOLK ISLAND 


Kirsti Jenkins-Smith VK9NL 
PO Box 90 
Norfolk Island 2899 
Australia 

VK9 Station Locations. There 
appears to be some confusion 
about the VK9 stations listed in 
the Callbook. First of all, the VK9 
section includes all VK9 call ar¬ 
eas, resulting in some mail arriv¬ 
ing addressed to VK9NL7NS, Co¬ 
cos (Keeling), Christmas Island, 
Willis Island, Norfolk Island. Bet¬ 
ter to be safe than sorry, but basi¬ 
cally the N in the suffix of the call 
stands for Norfolk Island. VK9X 
indicates Christmas Island, \/K9Y 
Cocos (Keeling), VK9Z Willis Is¬ 
land, VK9M Mellish Reef, and 
VK9L Lord Howe Island. 

In the past, VK9 operators could 
choose their suffix and most opted 
for their initials. At present, only 
one such old-timer is still active 
from Norfolk Island, namely, John 
Anderson VK9JA. All others here 
have VK9N-. 

The book also lists a number of 
people who have at one time or 
another been active from Norfolk 
Island: while on expeditions or 
temporarily resident. The only 
current operators who will receive 
mail addressed to Norfolk Island 
are: VK9ND. -Nl, -NL, -NS, -JA, 
-NNB, and -NNZ. Les VK9NI is 
listed under two calls. He formerly 
held VK9NO, but acquired his 
present call when Charlie, the for¬ 
mer VK9NI, decided to give up 
amateur radio. 

It may be possible to obtain al¬ 
ternative QSL routes for the other 
callsigns listed in the Callbook 
from manager lists and QSL infor¬ 
mation in DX bulletins, etc. How¬ 
ever, most of these people have 
been gone from the Island for 
some time and may be difficult to 
track down. 

Jim VK9NS. being a member of 
the WIA and its bureau, recently 
received four kg of unsolicited 
QSL cards from the bureau— 
some 1,600 cards. As direct QSLs 
with SAE and postage take first 
priority, it will be some time before 
the chore of checking logs for 
them Is finished. 

VK9N Activities. With some 
improvement in propagation, we 
have been able to catch up with 
some of our long-lost friends, and 
we enjoyed a beeline propagation 
path to Peter I Island, enabling us 



L to R: Jim VKQNS. Tom’s daughter, and Tom VR6CT, 


to get in the Peter I log early on 
both SSB and CW. 

Jim VK9NS has been absent, 
DXpeditioning to Cocos (Keeling) 
and Christmas during February, 
resulting in a marked decrease in 
activity from here despite the ad¬ 
dition of Ray VK9NNZ among us. 
Ray formerly held P29NRS; as 
Norfolk Island comes under Aus¬ 
tralian regulations, his Novice li¬ 
cense allows him to operate on 
3.525-3.625 MHz, 21.125- 
21.200 MHz, and 28.100-28.600 
MHz. There is another Novice 
here, VK9NNB, but he does not 
appear to be very active. 

Tom Christian VR6TC arrived 
here toward the end of 1986 to 
await a shipping opportunity to 
Pitcairn and to recuperate after 
hospitalization in New Zealand. 
Staying with John VK9JA, he kept 
regular skeds with his wife, Betty 
VR6YL. As I write this, he is home- 
bound on the Norwegian expedi¬ 
tion ship, Aurora, which was used 
to transport the mapping and am¬ 
ateur radio expedition to Peter 1. 
The ship had just picked up her 
owner, Monica Christensen, who 
had spent the Antarctic summer 
skiing to the South Pole—the first 
woman to have done that. 

Contest participation in 1986 
saw VK9NS coming in first in 
Oceania as Single-Op, Multiband, 
Phone, in the WPX contest. He 
also entered the phone section of 
the CQ WW contest in October; 
VK9NL entered the CW section in 
November. Propagation during 
the phone weekend was excel¬ 
lent, but not during the CW week¬ 
end, resulting in fewer than 2,000 
contacts. 



ZIMBABWE 


Bernard C. Herring Z21 El 
PO Box 2234 
Bulawayo 
Zimbabwe 

Welcome to Zimbabwe [Rhode¬ 
sia before It became indepen¬ 
dent], a landlocked country situat¬ 
ed on the 19th south parallel in 
southern Africa. Zimbabwe is 
commonly acknowledged by 
African continental travelers to be 
one of the most beautiful of the 
African countries. It possesses a 
modern infrastructure of road, 
rail, and air communications, and 
its cities and developed coun¬ 
tryside are the surprise and envy 
of visitors from all over the world. 

Much of the country comprises 


a plateau between 3,000 and 
6,000 feet above sea level. The 
climate is exceptionally benign, 
with coo! winters and warm to hot 
summers tempered by rainfall. 

Although Zimbabwe lies entire¬ 
ly in the tropics, the jungles- 
of-Hollywood epics don’t exist 
here. The countryside is open 
rolling savannah, highly suitable 
for agricultural production, condi¬ 
tioned only by relatively low aver¬ 
age rainfall of about 32 inches. 

Tourist attractions include Vic¬ 
toria Falls, 300 feet high; Lake 
Kariba, one of the world's largest 
man-made lakes; and mysterious 
ruins dating back many centuries. 
There are extensive game parks 
with large populations of ele¬ 
phant, lion, giraffe, and many oth¬ 
er species. There is almost per¬ 
manent sunshine. 

Amateur radio has long been a 
popular hobby in Zimbabwe. As 
Rhodesia, callsigns were ZE-. 
After independence in 1980, our 
prefix became Z2, following by 
one number (1 through 8) and two 
letters. Designating the two num¬ 
bers together as “twenty-one” is 
incorrect. My call is Z two, one E 1. 
This form may have something to 
do with the callsign for Zimbabwe 
being shown as “Z22” on one 
popular ham map. 

As far as amateur operation is 
concerned, we have reciprocity 
only with the United Kingdom. 
Permission to operate an amateur 
radio station in Zimbabwe is con¬ 
trolled by the Posts and Telecom¬ 
munications Corp. Applications 
should be addressed to: The Li¬ 
censing Officer, Posts and 
Telecommunications Corp., PO 
Box 8061, Causeway, Zimbabwe. 
[It’s important to give all details of 
proposed visits and get permis¬ 
sion to bring equipment into the 
country before doing so. It could 
be helpful to get a Z2 amateur to 
apply on your behalf. —Ed.] 


There are around 90 fully li¬ 
censed amateur stations in the 
country now, together with a small 
number of “restricted” and 
“Novice” licenses. Here, the li¬ 
cense is granted to the station, 
the individual having satisfied the 
authorities that he’s competent to 
operate. Examinations are broad¬ 
ly in line with most other countries: 
12-wpm Morse code and written 
papers on basic technicalities and 
operating procedures. 

In common with many develop¬ 
ing nations, amateur radio equip¬ 
ment is very difficult to obtain. 
Components are equally scarce, 
but a certain amount of home¬ 
brewing is possible, and some re- 
markable feats have been 
achieved. One of our amateurs 
(then ZE5JJ) was the first in Africa 
to establish a very successful 
moonbounce station, complete 
with 32-foot diameter dish. 

Two VHF repeaters are in oper¬ 
ation: one in Harare, the capital 
city, and one in Bulawayo, the 
next largest city. Bulawayo also 
houses a 10-meter beacon, 
Z21ANB on 21.250 MHz. often 
used by foreign DXers to check 
the path into southern Africa. All 
the internationally agreed bands 
are available to Zimbabwe ama¬ 
teurs, with minor variations. We 
were among the first of the world’s 
countries to open the WARC 
bands (10, 18, and 24) to our 
amateurs. 

Our hobby is represented by the 
Zimbabwe Amateur Radio Soci¬ 
ety, PO Box 2377, Harare, Zim¬ 
babwe. It runs our very efficient 
QSL bureau, compiles the local 
callbook, and produces monthly 
broadcast bulletins. Training 
courses are available for aspiring 
amateurs, and slow Morse trans¬ 
missions arranged. The Society is 
planning to initiate a Certificate for 
DX hounds; details soon. 

Best 73deZ2lEI.« 
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EVERYTHING IN HE WIRE ANTENNAS: FROM DiPOLES TO SUPERLOOPS 


SEE WHAT WE’RE DOING WITH 
ANTENNAS & BALUNSI 



SUPERLOOP 


i0«40 

BWR< 2:1 from 3A 
to A 7.0 to 7.3 
MNx. AiltMMi* 
with tTOMmateh. 


Discover 28 & 
220 MHz Voice 

THE FUN STARTS NOW! 
we have EVERYTHING you 

need for a BIG signal on the 
NEW bands: irS ALL HERE! 


SEND SAS£ FOR FREE CATALOG FROM JIM W4 THU 
(804) 484 0140BOX 61 $9 PORTSMOUTH, VA 23703 


MOREY ORDER, YtSA MASTER CHARGE OR UPS, COO. PLEASE AUOWFOR POSTAGE 

CmCiE lSO<»f READER SERVICE CARD 


DEALER DIRECTORY 


Fontana CA 

Complete lines—ICOM, Mirage, 
KLM, Larsen, Astron, B & W. Over 
4000 electronic products for the hob¬ 
byist. Also CB and business radios. 
Serving you from a 6000 sq. ft. store. 
Fontana Electronics, 8628 Sierra 
Ave., Fontana CA 92335,822*7710. 


SanJo^eCA 

Bay Area’s newest amateur radio 
store. New & used amateur r^ulio sales 
& service. We feature Kenwood, 
ICOM, Azden. Yacsu, Ten-Tec. San¬ 
tee & many more. Shaver Radio, 
Inc., I775A S. Winchester Blvd., 
Campbell CA 95008, 370-6665. 


New Castle DE 

Factory authorized dealer! Yaesu, 
ICOM. Ten-Tec, KDK. Kenwood, 
AEA, Kantronics, Santee. Full line of 
accessories. No sales tax in Delaware. 
One mile off 1-95, Delaware Amateur 
Supply, 71 Meadow Road, New 
Castle DE 19720,328-7728. 


Miami FL 

Casa Marconi, Inc. Pre-owned com¬ 
munications equipment. We do re¬ 
pairs. Send SASE for prices, Casa 
Marconi, Inc., 7189 SW 8th Street, 
Miami FL 33144,264-8443 


Preston ID 

Ross WB7BYZ has the largest stock of 
amateur gear in the Intermountain 
West and the best prices. Call me for 
all your ham needs. Ross Di^ribut- 
ing, 78 So. State, Preston ID 83263, 
852-0830. 


Derry NH 

Serving the ham community with new 
and used equipment. We stock and ser¬ 
vice most major lines: AEA, Astron, 
B&W, Cushcrafi, Encomm, Hy-Gain, 
Hustler, ICOM, Kenwood, KLM, 
Larsen, Mirage, Mosley; bCK^ks, ro¬ 
tors, cable and connectors. Business 
hours Mon.-Sat. 10-5, Thursday 10- 
9. Closed Sun./Holtday.s. RIvendell 
Electronics, 8 Londonderry Road, 
Derry NH 03038,434-5371. 


L> ndhorst NJ 

Finally a ham store in NJ. laxiated 1/4 
mile south of Rt. 3. Hours M-F lO 
a,m.-9 p.m,, Saturday 9 a.m.-7 p.m. 
Visa/MC. Abaris Systems, 276 Ori¬ 
ental Place, Lyndhurst NJ 07071, 
939-0015. 


Dallas TX 

In Dallas since 196^. We feature Ken¬ 
wood. ICOM, Yaesu, AEA, Butter¬ 
nut. Rohn, amateur publications, and a 
full liiK of accessories. Factory authcf- 
rized Kcnwotid &:rvice Center. Elec¬ 
tronic Center, Irac-, 2809 Ro^ Ave., 
Dallas TX 75201,526-2023. 


Columbus OH 

Central Ohio’s full-Unc authorized 
dealer for KenwtKxi, ICOM, Yaesu. 
Tcn-Tcc. Info-Tech, Japan Radio, 
AEA, Cushcraft. Hustler, and Butter¬ 
nut. New and used equipment on dis¬ 
play and operational in our 4000 sq. ft. 
store. Large .SWL department tCK). 
Universal Amateur Radio, 1280 
Aida Drive, Reynoldsburg (Colum¬ 
bus) OH 43068, 866-4267. 


DEALERS 

Your company nanur and message i^n contain up to 25 wewds for as little as S199 
yearly (prepaid), or S50 for three months (prepaid). No mention of mail-order 
business or area code permitted. Directory text ami payment must reach us 60 days 
in advance of publication. For example, advertising for the August '87 issue mu.st 
be in our hands by June Ist. Mail to 73 Amateur Radio, WGE Center, Peterbor¬ 
ough, NH 03458. ATTN: Hope Currier. 
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Very poor HF propagation is expected for the first two weeks of June. Expect 
severe geophysical phenomena—at the very least some geomagnetic storms— 
this fortnight. Look for very good VHF propagation during this same time period, 
including aurora! and weather-front propagation from 6 meters through 220 or 450 
MHz. The last half of the month will show excellent HF conditions and a quiet 
geomagnetic field. DX will be good but not great, with openings in the late evening 
on 20 meters. 
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IF MORSE CODE 
MAKES YOU CRAZY 
While most of the Extra-class 
hams I know quite clearly quali¬ 
fy for admission to the nearest 
funny farm, I got to wonder¬ 
ing about a few Extras who 
seemed just peculiar, but not 
really off-the-wall crazy. Could 
there possibly be a hole in my 
theory that Morse code at 20 


wpm burns out the sanity links in 
the brain? 

In-depth interviews with several 
seemingly semi-rational Extras 
uncovered a dimension I'd failed 
to consider. It turns out there 
was, in the past, a way to get the 
Extra license without blowing the 
brain’s fuses. 

In every single case, the seem¬ 
ingly semi-rationai Extra-class li¬ 


censees admitted to using the 
Bash System to get their ticket 
and related funny call. It appears 
that with the Bash System there 
was no need to learn the code at 
all since Bash provided the exact 
copy for the FCC-run code exams. 
All one had to do was copy it down 
while the code was playing. 

You know. I never thought ama¬ 
teur radio would have a reason to 
thank Dick Bash for his most lu¬ 
crative work. Bash did open the 
flood gates for a while, enabling 
tens of thousands of people to 
get their ham tickets with virtual¬ 
ly no understanding of either theo¬ 
ry or code. Alas, the VEC pro¬ 
gram scuttled Dick's cheat-sheet 
empire. 

Have you noticed what a high 
percentage of Extras wear cam¬ 
ouflage socks? Sure sign. 

Is it too late to nominate Dick for 
the Ham Of The Year award? Per¬ 
haps the Ham of Yesteryear. 

GOING DIGITAL 

The telephone companies have 
been digitizing voice in order to 
cram more conversations over 
their wires for over 25 years. 
These days many telephone 
switching systems automatically 
digitize voices for efficient han¬ 
dling and then convert them back 
to analog again. 

Have you ever heard a digitized 
voice circuit on a ham band? I 
haven't-1 don’t even recall seeing 
any articles on the subject in a 
ham magazine. I realize that most 
of you are getting old and are too 
tired to bother experimenting with 
new technologies, but after twen¬ 
ty-five years, how about at least 
experimenting with what’s by now 
an old technology? 

We hams are supposed to be 
the leaders—the pioneers—hell, 
it’s in our rules! Yes. I know, In¬ 
centive Licensing knocked the 
stuffing out of our hobby 24 years 



QSL OF THE MONTH 


To enter your QSL. mail it in an envelope to 73, WGE Center. 70 Rte. 
202 N., Peterborough NH 03458. Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted 
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W2NSD draws the winner of the Instant ICOM Sweepstakes. 


And The 
Winner Is. . . 


DAVID LaFLEUR KAIMAF is the winner of 
73's Instant ICOM Sweepstakes. Dave’s 
card was drawn from over 15,000 entries at 
the Dayton Hamvention. Wayne W2NSD 
plucked the lucky card out of the barrel (see 
the photo). As you read this, Dave is tuning 
up an ICOM dream station consisting of: 
an IC-735 all-band, all-mode, 100-Watt 
HF transceiver/general-coverage receiver; a 
PS-55 switching power supply: an SM-10 
desk microphone with built-in graphic equal¬ 
izer; an AT-150 automatic antenna tuner; 
and a GC-5 world clock to keep track of all 
the hours he spends with his new sta¬ 
tion. Dave writes: "I was really surprised that 
I won this station. I just sent in a couple of 
entries. I’ve been putting off working on get¬ 
ting my General license, but now that I've 
got something new to use it’s time to start 
working on it." 73 would like to congratulate 
KAIMAF and thank ICOM America, Inc., for 
making it all possible. Keep an eye out for 
more 73sweepstakes—you could be our next 
big winner. 

Free Lundh 


HAMS ARE CHEAP. But even the stingiest 
ham recognizes a deal when he sees one. 
If you enter the 73/ICOM Golden Giga¬ 
hertz Contest you will receive a free hat 
and T-shirt, courtesy of ICOM. If you want 
to see what they look like, take a gander at 
what Wayne is wearing on last month's cov¬ 
er. No strings attached, no minimum score, no 
tricks. Your total investment is 22c for 
the stamp plus wear-and-tear on your pencil. 
See the complete rules on page 23 and fill out 
the coupon. Then we’ll see you on 1.2 GHz on 
July 13-14. 

Novice World 


ICOM IS PUBLISHING a newletter called 
Novice World which is aimed at building 
the confidence of new Novices and getting 
them on the air with a minimum amount of 
trouble. The first issue covers an explana¬ 
tion of Novice Enhancement, tells you how 
to set up your first station, gives you step- 
by-step instructions on what to say during 
that first QSO. explains what some of the 
bells and whistles on modern equipment do, 
lists the propagation characteristics of the 
various amateur bands, tells you how to 
construct a dipole, and gives you a quick- 
reference Novice frequency allocation chart. 
Novice World assumes that you have no 
real practical knowledge of ham radio, and 


this "let’s start from the beginning" tone is 
what a lot of Novices have been searching 
for. ICOM is currently the leader in provid¬ 
ing equipment for the "Enhanced Novice," 
and Novice World is an attempt to further 
solidify that position. The text is sprinkled 
with references to ICOM's full line of gear 
for the Novice, but the sales pitch is low- 
key and explanations of basic practices and 
technical matters are brandless. Novice 
World\s FREE and to get it all you have to do is 
write to: ICOM's Novice World, c/o ICOM 
America, Inc., 2380 116lh Avenue NE. 
Bellevue WA 98004. 

Its Big 


AS PROMISED last month in ORX, details of 
73's new contests, The National Champi¬ 
onships (September 5-6), are available on 
page 30. We’ve finally made it possible for the 
"Little Gun" to have a chance at winning—us¬ 
ing guile instead of gigawatts. The rules are 
complicated, so read them carefully and de¬ 
vise a strategy. For a complete set of entry 
forms, send a SASE to The National Champi¬ 
onships, 2665 Busby Road, Oak Harbor WA 
98277. 

A Few Good 
OMs/YLs 


73's CONTEST PROGRAM is rapidly ex¬ 
panding (as you may have noticed from the 
preceding two stories). We have immediate 


openings for a contest chairman, an awards 
manager, and a public relations manager. If 
you are interested in becoming part of 73's 
contest coordination team, drop a note to Bill 
Gosney KE7C. 2665 Busby Road, Oak Harbor 
WA 98277. 

Scout Skeds 


BOY SCOUTS AND GIRL GUIDES from the 
province of Ontario will be exposed to am¬ 
ateur radio at Future Challenge '87, a one- 
week program of high-tech experiences de¬ 
signed to allow our youth to experience this 
very important aspect of their future. Fu¬ 
ture Challenge '87 will be held from August 
16-23 at Conestoga College in Kitchener, 
Ontario. The Future Challenge '87 ham sta¬ 
tion will operate as VE3SHO using all bands 
and modes; the packet system can be 
reached @ VE3EUK- The organizers would 
like amateurs to contact VE3SHQ to encour¬ 
age the Scouts/Guides to explore the world 
of amateur radio. If you'd like to set up a 
sked, write to: Future Challenge '87, c/o Gerry 
Curry VE3MAX, RR ^1, Millgrove, Ontario 
LORI VO Canada. 

Summertime 


VISITORS to the offices of 73 are always wel¬ 
come, and because we’re located in such a 
beautiful vacation spot, faithful readers start 
dropping by once the weather warms up. 
Work on our new $7.3 million visitor center 
continues on schedule, but we appear to be 
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having some trouble getting the full-size 
replica of Victoria Falls to work. But seri¬ 
ously, folks, we’ve just put together a brand¬ 
spanking-new. state-of-the-art station, and if 
you want to drop by and operate for a few 
minutes with a signal that'll knock your 
socks off, come on up. Don't drive all the 
way from Dubuque just for our five-min¬ 
ute tour, but if you're in the area, please 
stop on in. In the photo you can see our new 
Sommer multiband HF beam being hoisted 
into place. Five minutes after this photo was 
taken it was discovered that the thrust bearing 
at the top of the tower was just a little tiny bit 
too small. 

PO Boxing 


KENWOOD USA has moved. Yeah, yeah, I 
know we told you that last month, but since 
then the U.S. Postal Service has informed 
Kenwood that the address Kenwood has been 
giving out is incorrect. The correct mailing 
address for Kenwood is: Kenwood USA Cor¬ 
poration. PO Box 22745, Long Beach CA 
90801-5745. 

Smoking Gunns 


CHUCK HOUGHTON WB6IGP called to 
say that those of you who are searching 
for Gunn diodes for 10 GHz need look no 


11^^ Claveland Inacicuce 
1 of ElectronicB 

Acaadilad MomDet National Homs Study Councd 



CIE is the world’s largest independent 
study electronics school. We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology Is also offered. 

Study at home — no classes. Pro¬ 
grams accredited and eligible for VA 
benefits. 
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Whar new station ¥roufd be complete without a 
new tower and antenna system. W2NSD's lat¬ 
est toy is a Sommer muttiband HF beam sixty 
feet up. 


further. Chuck, the author of 73's on¬ 
going ’'Microwave Building Blocks" series 
of articles, says that he has a large supply 
of these diodes and he'll part with them 


for your 

FREE 

CATALOG 

DIAL 

1-800-426-2653 
or write: 


DISTRIBUTORS 

116 MAIN HW 
WASHINGTON, AR 71862 


CIRCLE 267 ON READER SERVICE CARD 


for the ridiculously low price of S5 each 
postpaid. 

Address 


WE'VE RECEIVED a request from a reader 
who is having trouble getting in touch with one 
of our authors. James L. Patterson DAlGY/ 
KB5LF. authorof "CBtoSix" in the February. 
1985. issue, is apparently no longer at the 
address listed in his article. If anyone knows 
his current whereabouts, please send that 
information to: 73 Magazine. WGE Center. 
Peterborough NH 03458, Attn: QRX. We'll 
pass it along. 

Chuck Update 


CHARLES E. MARTIN F/AB4Y, former 73 
staffer whom we last heard from as C90A in 
Maputo, has surfaced in Paris. Chuck is editor 
of The Bugle, newtetter of the Paris Interna¬ 
tional Amateur Radio Association, if you're 
going to be in Paris, drop a note to: Chuck 
Martin, CPU A-316. APO NY 09777. 

Keep 'em Coming 


PLEASE SEND your news stories and photos 
to 73 Magazine. WGE Center. Peterborough 
NH 03458. Attn: QRX. 


WE STOCK: 

AEA, ALINCO, AMP SUPPLY CO., 
ARRL PUBLICATIONS, ASTRON, 
B & W, BENCHER, BUTTERNUT, 
CONNECT SYSTEMS, DEHLI 
TOWERS, DIAWA, HEIL, HUS¬ 
TLER. ICOM, KANTRONICS, KEN- 
PRO, KLM, LARSEN, MFJ, 
MINI PRODUCTS, MIRAGE. 
MOSLEY, NYE VIKING, SOMMER. 
SONY, SPIDER ANTENNAS, 
TEN-TEC, TELEX HY-GAIN, 
TRYLON, WSE DOCKING BOOSTER, 
YAESU. 


UPS SERVICE TO THE US MARKET 

COM-WEST RADIO SYSTEMS 

8179 Main Street 
Vancouver, BC Canada V5X 3L2 

(604)321-1833 

Credit Allowed For Toll Calls 

CIRCl E 149 DN READER SERVICE CARO 
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EVER SAY DIE 


from page 4 

ago and we haven’t come up with 
anything much of value since. 
Pity, for before that we were on 
one heck of a roll—with FM, NFM, 
SSB, DSB, circular polarization, 
parametric amplifiers, flying noise 
lock, SSTV. a rash of RTTY devel¬ 
opments, moonbounce, meteor 
scatter, and so on. We made 
smoke in the 50s. 

On the one hand as 1 tune the 
bands 1 hear you griping up a 
storm over the rotten QRM, bitch¬ 
ing and moaning about the mess 
on 20 meters, grumbling about 
lists, pileups, and contests. On 
the other we have zillions of mega¬ 
hertz completely unused in our 
microwave bands—our 50-MHz 
band is almost vacant—we are us¬ 
ing 220 MHz so little Uncle Charlie 
wants to give 40% of it away to the 
first group that asks for it. We have 
several technologies we could de¬ 
velop to greatly reduce interfer¬ 
ence on our few crowded bands— 
such as double sideband with 
synchronous detection, a technol¬ 
ogy which should allow us to ac¬ 
commodate about ten times as 
many voice contacts in a given 
band. Until we know more about 
digital voice we don’t know how 
many contacts we might be able 
to squeeze using it, but the esti¬ 
mate is another ten times—and 
with much less QRM than today. 

By breaking voice communica¬ 
tions down into phonetics and us¬ 
ing a digital code for each phonet¬ 
ic, the Japanese have been able 
to store a surprising amount of 
voice on a compact disc. Make a 
wild guess as to how many hours 
of voice they’re able to put on a 
CD. Make a guess. Sorry—you 
didn’t even come close. They’re 
putting 14-months of 24-hour-a- 
day voice on one disc. Using this 
technology we may be able to nar¬ 
row a voice band to 25 Hz. This 
would allow us to have 100 times 
as many contacts in the same 
band, yet with far less QRM. 

About the only thing we know 
for sure is that we are 24 years 
behind in technology instead of 
leading it as our rules suggest we 
do—and as we were doing until 24 
years ago. SSB was developed by 
hams—was pioneered by hams— 
and then, after hams demonstrat¬ 
ed what it could do, it was finally 
accepted by the military. That was 
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30 years ago—almost time to stop 
bragging about it. 

With pulse-code-modulation 
(PCM) so widely used in tele¬ 
phones, we can easily get the 
PCM chips we need to see what 
we can do about at least moving 
amateur radio up into the 70s, 
Now they’ve got adaptive differen¬ 
tial PCM (ADPCM) chips which 
exploit the predictive behavior 
of analog speech and cut the 
transmission rate in half. So. 
while voice technology is moving 
ahead, here we are, still grabbing 
our mikes, just as we did 60 years 
ago, and cursing the QRM. We’re 
as stick-in-the-mud about holding 
onto ancient voice technologies 
as we are with the code. Amateur 
radio has become an amusing 
window on the past—a museum 
piece. Yes, horse-and-buggy 
communications still exist.. .just 


check out 20 meters—the low end 
for code and the high end for a 
caterwauling of voices. I’m look¬ 
ing for smoke signals around 
14.250. Hey, what’s that odd 
noise? Hmmm, might be RTTY or 
SSTV... let’s jam it, just in case. 

Surely, out of the almost 
150,000 amateurs who we think 
are still even slightly active, we 
must have one somewhere who’s 
been trying out some digital voice. 
How about it? Is there one? 

How do you feel about all this? 
Should 1 stop grumbling and just 
tell you how great you are? How 
wonderful our hobby is? What a 
fantastic job we do in handling 
emergencies? How up to 25 years 
ago we were on top of everything? 
Or are you interested in articles on 
new technologies? Would you ac¬ 
tually read an article on a PCM 
unit? On an ADPCM? 1 can write a 
lot more about digital audio tape 
(DAT), if you’re even remotely in¬ 
terested. Would you prefer me to 
lead the orchestra as our ship 
sinks—or work like hell to get the 
pumps going? It’s your call—you 
tell me what you want. 

I think I know the answer, so I'm 
looking for a nice baton to wave 


while GE, Motorola and the other 
destroyers circle our sinking ship. 

THE USUAL BAD NEWS 

The old cliche that good news 
doesn’t sell papers seems to 
guide the ham newsletters—or is 
it that there just isn’t much good 
news to report? 

For example, a recent W5Yt 
Hepo/t included such lovely items 
as the Los Angeles ham who’s 
made a career out of broadcasting 
obscene language over a local 
repeater—a ham arrested for jam¬ 
ming an FBI repeater—and the 
March licensing statistics. 

The arrested ham, I’m sure all 
Morse-code fanatics will be excit¬ 
ed to learn, was Extra class—^fur¬ 
ther bolstering the growing con¬ 
cern that code makes people 
crazy and high-speed code makes 
them extra crazy. A well-known 
psychologist has been research¬ 
ing amateur radio for several 
years attempting to refute this 
proposition, but so far he has not 
been able to find any provable ex¬ 
ceptions. As he said when inter¬ 


viewed recently, a visit to Dayton 
would completely convince even 
the most demanding skeptic. 

The March FCC licensing sta¬ 
tistics showed that amateur radio 
was, just before the Novice En¬ 
hancement announcement, still in 
a tailspin. In comparing the num¬ 
ber of new Novices in March 1985, 
1986 and 1987. the FCC figures 
showed that they dropped 20% in 
1986 over 1985, but were down an 
astounding 50% in 1987 over 
1986! 

Well, what about Novice up¬ 
grades? 94% upgraded in 1986, 
while only 43% upgraded in 
1987. An anomaly, right? No, it 
seems a consistent pattern. The 
percentage of Technicians who 
upgraded in 1986 was 84% vs. an 
incredible 37% in 1987. The 
Generals dropped from 90% up¬ 
grades in 1986 to 41% this year; 
Advanced was 39% this year 
and overall the drop was from 
91% in 1986 to 41% in 1987. Got 
the picture? 

So there you have it—the num¬ 
ber of new licensees dropped to 
half of last year and the number of 
upgrades was only 41% of last 
year. Even the most optimistic 


Pollyannas have to admit that 
something’s wrong. 

BAD LANGUAGE 

This business of insisting that 
the FCC define the limits of bad 
language is an exercise in ped¬ 
antry. Just as there is no way to 
exactly define “quality”—^there is 
no way to exactly pin down bad 
language and bad taste. Yet, like 
quality, we sure know it when we 
see it—or hear it. 

Of course one of the problems 
involved with defining bad lan¬ 
guage has to do with the leaping 
upon definitions by fanatics— 
zealots. There’s no way to satisfy 
a fanatic. Hell, I get angry letters 
from readers who object to “hell” 
in my editorials. They get offend¬ 
ed by words which long ago have 
been admitted to family reading. 

On the other end of the spec¬ 
trum are fanatics who insist on 
exercising their so-called First 
Amendment Rights to make ass¬ 
holes of themselves on the air 
and, in the process, offending 
the hell out of almost everyone 
listening. 

My suggestion is this—if you 
have someone in your community 
who is a consistent offender of 
your sensibilities, why not gather 
a group of the offended and visit 
the offendee? You’d sure get to¬ 
gether to help some ham who 
needed help for some other rea¬ 
son—such as a handicapped 
ham, right? So why not get a 
group to work for the good of your 
local community? 

Some hams offend us on the air 
as a way to get attention—others 
don’t know any better.. .or don’t 
care. The two hams I know of who 
were arrested, convicted, and put 
in prison for bad language on the 
air were both Extra-class hams, so 
I suppose they might have a legiti¬ 
mate excuse—the code made 
them crazy. 

Fortunately most Extras can 
be spotted by their weird calls— 
and avoided. Perhaps someone 
should petition the FCC to make it 
illegal for an Extra to retain a nor¬ 
mal call, preventing him from hid¬ 
ing his shame in sheep’s clothing, 
so to speak. 

One aspect which should be 
researched is whether the brains 
of Extra-class hams who lose 
their ability to copy code through 
neglect ever return to any sem¬ 
blance of normal. Does high¬ 
speed Morse permanently scram¬ 
ble the brain, or can the brain, if 
left alone, repair itself in time? 

Continued on page 55 


'‘Hey, what's that odd noise? 
Hmmm, might be RTTY or SSTV. . . 
iet's Jam it. Just in case. ” 




Letters 

AVAST, YE HAMS 


I have been active on the ham 
bands for ten years, never trans¬ 
mit obscenities, music, or busi¬ 
ness there, and am well thought of 
as an operator, from what I hear. 
There’s only one problem: I don’t 
have a license. Never have and 
never will. 

I’ve been a bootlegger since I 
was fifteen, and I like being a 
bootlegger. I don't have to fool 
with QSL cards. I don’t know a 
single character of Morse, and I 
do not have to perpetuate a fraud: 
that amateur radio is a public 
service. 

Furthermore, if by chance the 
Rooskies or a home-grown Idi 
Amin takes over (yes, Virginia, it 
can happen here), I will not be be 
rounded up and shot as a poten¬ 
tial spy or subversive. Rnally, if 
the FCC nails me on one of my 
SWBCB pirate broadcasts, I have 
no ticket to pull. 

There are a lot more like me. At 
least twenty percent of the people 
I work aren’t In the Cailbook. (Yes, 

I have one. And I know better than 
to work as W1AW, K7UGA, 
W6SAI, or anyone else in there.) 

Let’s face it: making people 
learn Morse these days is like 
requiring airline pilots to demon¬ 
strate the ability to lash the valves 
and time the mag on an OX-5. 
That’s why we’re bootleggers. 

I am not so dumb as to believe 
that there are not all sorts of blue- 
and brown-nosers out there who 
would like to bust me. Somewhere 
out there Is a League-Of-Decency 
type with a surplus ADF just wait¬ 
ing to get me In trouble—but I’m 
prepared. Even though I’m the 
very model of decorum, I never 
transmit from my house and I 
use different calls, as needed. 
Incidentally, I found your articles 
a few years back on busting jam¬ 
mers and other assholes quite 
useful. 

Maybe I'll see you on 40—but 
don’t expect a QSL card. 

The Olathe Buccaneer 
West of Olathe KS 


It’s always nice to hear that our 
articles are helping people out 
Your assessment of ham radio’s 
problems is largely correct — 
Morse code is an unnecessary 
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obstacle to licensing and our 
public service responsibilities 
are being ignored—but whether 
these faults justify breaking the 
law is your decision...and your 
risk. However, if you 're as good 
an operator as you claim to be, 
rm not going to turn you in. 
—KA1MPL 


SCOFFLAWS 


I feel that responsible editors 
and publisher of ham radio 
magazines should 100% support 
lawful and legitimate ham radio 
operations. In a democracy, a 
citizen has a responsibility to obey 
laws and if he does not agree with 
them he is perfectly entitled to 
protest and to work for legitimate 
and legal changes through the 
system. 

The word for those who do as 
KW10 proposed (“Have a Nice 
Day,” Letters, December, 1986) is 
scofflaws. I hope that not one of 
our ham radio leadership will 
place himself above the law and 
promote unlawful activity. 

By staying within the law ham 
radio has prospered over the 
years, and as far as I know, very 
few have profited by unlawful 
opposition to the rules of the 
game. 

Joe Mehaffey K4IHP 
Atlanta OA 

KWiI O went beyond the bounds of 
propriety in encouraging an indh 
vidua! to become a bootlegger, 
but I think that editors have a duty 
to write the truth as they see it, not 
as the law defines it. We also have 
a responsibility to provoke 
thought and promote change, 
when we think it is necessary. I 
think you left your description of a 
how a democracy works unfin¬ 
ished: If, after protests and 
attempts for "legitimate and legal 
change” fall on deaf ears, a 
citizen has a right and respon¬ 
sibility to disobey an unjust law. 
—KA1MPL. 


PRAGMATIC IN PR 


Recently there have been ru¬ 
mors that licenses have been sold 
to individuals who were not quali¬ 


fied to have them. Whether or not 
this is true, it is obvious that there 
are many new voices on the bands 
with very little knowledge of ama¬ 
teur radio operating procedures 
and customs. 

In the past, most of us (myself 
included) have given the cold 
shoulder treatment to those who 
show interest in ham radio. Being 
basically lazy, we seen to forget 
that when we started there 
was somebody to help us out 
(WA2VC6, in my case). 

Because new candidates to this 
hobby aren’t able to find the help 
necessary to learn all they need to 
know to get a license, they are 
more easily swayed to take an 
easier route to get their license. 
Money. 

There is always somebody will¬ 
ing to take a chance to make a 
buck. The point is that these newly 
licensed “candidates” are just 
starting out. They, too, need help 
to become knowledgeable ham 
operators. We need to help any¬ 
one, licensed or a candidate for a 
license, who needs help. If we 
don’t start tight now we're going 
to have a great big mess, which 
may be the end of a very interest¬ 
ing hobby. 

Jim Meyers KP4BE 
Juana Diaz PR 

That’s the spirit! —KA1MPL. 


CHEAPSKATES 


As a ham, I am appalled at the 
lack of response other U.S. hams 
have shown toward John WM4T 
and his call for financial assis¬ 
tance to help recoup the losses 
from his landmark legal battle with 
the local authorities concerning 
PRB-1. 

It is downright shameful that a 
supposedly cohesive group of 
hobbyists known as amateur radio 
operators would ignore such a 
plea. Are so many hams willing to 
let someone else pay $7,000 + out 
of his own pocket to defend their 
rights? If only one ham out of 
every thirty contributed $1, his 
expenses would be completely 
reimbursed. Surely $1 is a small 
price to pay to ensure one’s own 
rights. 

John showed a lot of courage in 
standing up for his rights—the 
same rights that entitle you to 
operate your station. Help him 
out—he deserves it! 

Richard Stuart W06P 
El Cajon CA 
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DOCKING BOOSTER 

Naval Electronics makes a 
Docking Booster for the Santee 
ST-20T/ST-200ET hand-held 
transceivers- The Docking Boost¬ 
er turns the ST-20T into a power¬ 
ful mobile unit with 30- or 50-Watt 
output- Receiver sensitivity is also 
boosted through a low-noise 
GaAsFET preamplifier (16 dB). 
The booster is designed to attach 
quickly to most car doors and it 
provides connections to the car 
battery and the outside antenna. It 
also comes with mike hangup clip- 

For further information, circle 
number 211 on your Reader Ser¬ 
vice card. 

ICOM 10900 

iCOM has introduced a six- 
band fiber-optic mobile transceiv¬ 
er. The “band units” are remotely 
controlled via a compact control 
unit. The compact controller, 
which measures only 2.9" x 2” x 
1", can be placed in any conve¬ 


nient location near the operator; 
the band units can be placed in 
some other spot in your vehicle 
(such as the trunk). The band 
units are connected to the con¬ 
troller by a fiber optic cable to 
eliminate rf feedback. 

Among the features of the con¬ 
trol unit are: 10 memories, two 
scanning systems (for memory 
and programmable scan), and 
crossband operation. Band units 
are available for 2 meters (25/ 
45W), 10 and 6 meters, 220 and 
440 MHz, and 1.2 GHz. 

For more information on the IC- 
900 or other ICOM products, see 
your local ICOM dealer. 

MINI ^*BEAR'* 

CAT SCANNER 

Engineering Consulting has 
just released The mini “Bear” Cat 
scanner for the FT-727R and the 
Commodore 64 computer. This in¬ 
terface allows for the program¬ 
ming of the Yaesu FT-727R at 


4800 baud. The entire contents of 
the radio can be loaded in under 
15 seconds. All parameters are 
stored and and up to ten sets of 
channels (ten each) can be 
scanned, all at once or individual¬ 
ly. Information can be saved to 
disk, which allows 100 channels/ 
disk. There is scan lock-out for in¬ 
dividual channels, and scan 
speed and resume times are ad¬ 
justable. All transmit and receive 
frequencies plus offsets and en¬ 
code/decode subaudible tones 
can be input and loaded into the 
radio on command. Return data 
from the FT-727R provides a full¬ 
screen digital S-meter which may 
be used to stop the scan on pre¬ 
set signal strengths from SI to 
S9. There is a comment field for 
each channel entered, and it is 
displayed while scanning. All in¬ 
formation for each channel pro¬ 
grammed (in groups of ten) is 
simultaneously displayed on the 
monitor. Once the channels are 
entered via the computer key¬ 
board, the information in any of 
the ten frequency groups may 
be downloaded to the HT for 
portable use. 

The model 727S Is supplied 
with hardware and software to op¬ 
erate with the Commodore 64/ 
64C/128/SX64 series. The hard¬ 
ware interface includes the circuit 
board, components, cables, in¬ 
structions, and connectors. As¬ 
sembly time is about 10 minutes. 
The kit is priced at $39.95. 

For more information about the 
mini “Bear” Cat scanner, circle 
Reader Service number 208. 

S-COM ”5K” 

REPEATER CONTROLLER 

S-COM Industries has added 
the “5K” to its line of repeater 
controllers. The CMOS micropro¬ 
cessor design supports both a re¬ 
peater and a control receiver and 
requires only 60 mA at 12 V dc. 
Applications include control of 
main-site repeaters, remote re¬ 
ceiver links, portable repeaters, 
and emergency repeaters. 



The S-COM “S/C” repeater con¬ 
troller. 


Operating parameters are re¬ 
motely programmable via DTMF 
commands. Data Is retained in 
nonvolatile memory. Three logic 
inputs and three logic outputs are 
provided for site control and moni¬ 
toring purposes. 

Features include CW shaping, 
a watchdog monitor, flexible re¬ 
peater interfacing, a CW clock 
and calendar, DTMF muting, se¬ 
curity passwords, a “polite” iden¬ 
tifier, transient protection, and 
power MOSFET outputs. Options 
include full 1C socketing, rack- 
mount cabinet, wall-mount power 
supply, and audio delay module. 

For more information about S- 
COM repeater controllers, circle 
number 218 on your Reader Ser¬ 
vice card. 

QFAX-1 WX FAX 
RECEIVE TERMINAL UNIT 

Quay Technologies has an¬ 
nounced the QFAX-1 Weather 
Facsimile Receive Terminal Unit. 
QFAX-1 is a microprocessor-con¬ 
trolled intelligent interface unit de¬ 
signed to be connected between 
an SSB receiver with LSB recep¬ 
tion and a low-cost computer 
graphics printer (such as Epson’s 
FX-80 and compatibles). Qpera- 
tion has been made simple for the 
non-techntcal person. 

The terminal unit itself is pow¬ 
ered from 12 V dc at under 0.5 A. 
availing it to mobile and marine 
application (it comes with a 
mounting bracket). 

For further information on this 




ICOM 's IC-900 6-band mobile transceiver. Quay 's weather facsimile receiver terminal unit. 
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product, please circle number 207 
on your Reader Service card. 

CSI PAGING ENCODER 

Communications Specialists, 
Inc., now has available a rack* 
mounted version of the their PE- 
1000 Paging Encoder. Called the 
PE-1000RM, this new encoder 
may be mounted in a standard 
19” rack. Like the desk-top model, 
the RM is capable of 100- or 1000- 
cali paging capacity in the two- 
tone sequential signaling formats. 
Five-tone sequential and REACH 
formats are also available. All fea¬ 
tures are included in every unit 
and are fully field-programmable 
through the front-panel keyboard. 
Programmable features include, 
but are not limited to, code plan 
and group selection, group call 
duration of tone and delay tim¬ 
ing, choice of alert tones, and 
automatic page. A nonvolatile 
memory retains the programming 
if a power loss occurs. All stan¬ 
dard Motorola and General Elec¬ 
tric groups are included in every 
unit; non-standard tones from 
250 Hz to 400 Hz may be spe¬ 
cially ordered. An output for 
printing a hard-copy record of all 
paging activity is provided, and an 
automatic self-test is run each 
time the encoder Is powered up. 
The PE-1000RM Is available for 
$324.95. 

For more information on the PE- 
1000RM Paging Encoder, please 
circle number 209 on your Reader 
Service card. 

HL-37V 

COMPACT AMPLIFIER 

Tokyo Hy-Power Labs Intro¬ 
duces the HL-37V, a compact am¬ 
plifier designed for 144-MHz FM/ 
SSB hand-held and portable 
transceiver operation. The unit 
has a built-in variable-gain RX 
preamp which uses a low-noise 
GaAsFET. The HL-37V will allow 
you to enjoy comfortable DX 
QSOs by expanding the commu¬ 
nication range limit of hand-held 
radios. 

The front panel has a smoked 
polycarbonate sub-panel so that 
the LED lights can be recog¬ 
nized only when they are lit. Com¬ 
bined with an HT, the HL-37V will 
boost power to 30 W output from 
2-3 W Input (rf driving input of 
0.5-5 W is accepted). It has a 
low spurious signal emission with 
an effective output low-pass fil¬ 
ter. The built-in RX GaAsFET 
preamp allows a noisy and weak 
signal to be received more clearly. 
Gain is continuously variable from 
-20 dB to -^40 dB. There is an 



The rack-mounted paging encoder from Communications Speciafists, 
Inc. 


LED power-level indicator on the 
front panel. The FM/SSB mode 
select switch is on the rear pan¬ 
el. The changeover from RX to 
TX has a delay of about 1 sec¬ 
ond on SSB so that the relay does 
not chatter. 

Suggested list price is $99.95. 
Further Information may be ob¬ 
tained by circling number 210 on 
your Reader Service card. 

HF-LINK HARDWARE 
AND SOFTWARE 

Wald-Easterday Associates, 
Inc., released its HF-Link line 
of hardware/software products 
which allow the amateur radio 
operator to control the Yaesu 
FT-980 and the FT-757GX HF 
transceivers. These new prod¬ 
ucts are designed to interface 
with the Atari 8-bit family of mi¬ 
crocomputers so that the user 
can control these two transceiv¬ 
ers with a standard joystick, and 
eliminates the need of manual¬ 
ly typing operating commands 
on the computer. These products 
also provide the user with an 
on-screen graphic depiction of 
the transceiver's operational 
status and include such features 
as: scan for memory channels 
at user-determined rates, rapid 
production and updating of sta¬ 
tion logs, unlimited storage of 
log and memory channel data on 
disk, and the use of the fire 
button to key the transceiver's 
transmitter. 

To find out more about this 
product, circle number 213 on 
your Reader Service card. 

ANTENNA ELEVATOR SYSTEM 

Glen Martin Engineering is in¬ 
troducing the Hazer model H-3 for 
use with the Rohn 20 and 25G 
towers. The Hazer is an elevator 
system that will raise and lower an 
entire antenna system up and 
down the tower safely and conve¬ 
niently. The H-4 Hazer is heavy- 
duty, with a wind-load rating of 
up to 16 sq. ft. It comes com¬ 
plete with all hardware, a winch, 
cable, and necessary brackets. 
Price Including UPS delivery is 


$278. GME also supplies rotors 
and thrust bearings. For a com¬ 
plete catalog or more information, 
please circle Reader Service card 
number 219. 

MIRACLE FLUX 

Specially designed for solder¬ 
ing dissimilar metals and alu¬ 
minum. This flux provides good 
electrical connection when sol¬ 
dering NiCd batteries or alu¬ 
minum to copper. For mechanical 
strength, combine miracle flux 
with fluxless miracle rod. 

For more information on this 
flux, circle Reader Service card 
number 215. 

SUPER NiCd’s FOR ICOM HTs 

Periphex has released NiCd 
battery packs for ICOM HTs. The 
Super NiCd BP-7S is rated at, 
13.2 V, 900 mA—double the ca¬ 
pacity of the ICOM BP-7 for IC-02/ 
03/04AT 5-W output. The Super 
BP-8S is rated at 9.6 V, 1200 
mA*—50% more capacity than the 
ICOM BP-8 for IC-2/3/4AT and 
1C-02/03/04AT. Both are base- 
charge only, with the BP-7S using 
the BC-35 and the BP-8S using 
either the BC-30 or BC-35. The 
price for either unit is $60 + S3 
shipping. 

For further information on these 
units, please circle number212on 
your Reader Service card. 

BUTANE ENERGIZED 
SOLDERING IRON 

Eaglestone’s butane-energized 
Portasol cordless soldering iron 
eliminates the need for battery 
recharging. It measures 7" long x 
1/2'" diameter, heats in seconds, 
and offers adjustable heat output 
equivalent to 10-60 Watts. Its 3- 
oz. body allows easy tip control 
and eliminates fatigue. 

Portasol's protective cap con¬ 
tains a built-in igniter which, with a 
flick of the thumb, energizes the 
catalytic tip. This tip glows or¬ 
ange-red, does not flame, and is 
operational in less than thirty sec¬ 
onds. Non-electric, Portasol is 
static-free. 

Filled by a butane cartridge. 



The Hazer elevator system lower¬ 
ing a 40-meter beam. 



Peripihex Super NiCd’s for ICOM 
HTs. 


Portasol gives an average of 
60 minutes of cordless soldering. 
It arrives ready-to-use, equipped 
with a 2.4mm tip; 1.2mm, 3.2mm, 
and 4.8mm tip sizes are available. 

Portasol is priced at $30 plus $2 
for shipping and handling. Addi¬ 
tional tips cost $8.50 each. 

For more information, please 
circle number 214 on your Reader 
Service card. 

CABLEAND 
CONNECTOR GUIDE 

Nemal Electronics International 
has released Its Cable and Con¬ 
nector Selection Guide, This 36- 
page guide includes more than 
100 new cable and connector 
products covering a wide array of 
rf coaxial, microwave, broadcast, 
communications, and data appli¬ 
cations. Extensive cross-refer¬ 
ences and illustrations allow the 
user to easily select the appropri¬ 
ate cable, connector, and tooling 
for any application. 

To find out more about the ca¬ 
ble catalog, please circle Reader 
Service number 217. 
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^^^aesu FT-290R II 144-MHz 
nvIobile/Portable Transceiver 

Yaesu USA 

17210 Edwards Road by Peter H. Putman KT2B 

Cerritos CA 90701 
Price Class $580 


Tonna F9FT 9-Element 
144-MHz Portable Yagi 

Tonna Antennas imported by: 

The PX Shack 
52 Stonewyck Drive 
Belle Meade NJ 08502 
Price Class: $60 



Photo A, The Yaesu FT■290R it configured for mobile operation with the FL-2025 amplifier. 


T his review is dedicated to all of those 
jaded two-meter operators who’ve 
reached the end of their ropes and think the 
thrill is gone on 144.200 MHz. Surprisel I've 
come to tell you that the thrill is back (and then 
some)! 

The Yaesu FT-290R II multimode transceiv¬ 
er offers base/mobile operation with 25 Watts 
and portable operation with 2.5 Watts. The 
Tonna 9-element 144-MH2 portable yagi re¬ 
quires no tools to assemble and breaks down 
in minutes for easy transportation. Together, 
they make a very compact and efficient sta¬ 
tion, ideal for mountaintopping, portable/ 
emergency operation, or just lying in a ham¬ 
mock and making a few SSB contacts while 
sipping a cold drink. Here is a package that 
weighs in at less than 10 pounds and offers full 
two-meter communications flexibili¬ 
ty -portable packet, FM, CW and SSB DX, 
and of course repeater operation. 

The FT-290RII 

We'll start with the FT-290R II, but first a 
little historical background is in order. Many 
readers no doubt recall the earlier FT-290/ 
690/790 series radios. These nifty units ran 
about 3 Watts output on FM/CW/SSB, with 10 
memories and a self-contained battery pack. 
They made their appearance in the U.S. mar¬ 
ket in the early 1980s but didn’t seem to sell 
all that well here (based on conversations 
I’ve had with Yaesu dealers). Tm not sure 
why, because they offered a very nice combi- 
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nation of power to weight as well as long bat¬ 
tery life. 

At the same time the radios sold like hot- 
cakes in Europe! In fact, I saw an ad last year 
in the RSGB magazine which claimed that 
“. . - the FT-290 is the most popular 2-meter 
radio of all time.” There must have been a 
reason for it, and that reason became obvious 
shortly: Grid Squares. Yep, stations in Europe 


“The Tonna is designed 
to be assembied with 
the most common tooi 
on the face of the 
earth: fingers. ” 


were buying 290s and 790s (for 70 cm) and 
going grid square hopping. 290s were also 
finding favor as low-power mobile stations: 
many accessory amplifiers were bought for 
this purpose. 

Times have certainly changed on this side 
of the Atlantic—grid squares have become the 
rage, and so it would seem that the U.S. mar¬ 
ket is wide-open for small portable VHF 
transceivers. Yaesu must have been thinking 
the same thing, and it didn’t take long for the 
ads for the 290R/690R to catch my eye. Being 



Photo B. The FTr290R II configured for 
portable operation with a rubber duck and an 
FBA’8 battery pack. 


one of those incorrigible backpacking VHF 
types, I knew I had to get one to review soon. 
(And Yaesu was more than happy to oblige 
me, sending along one of each and a few 
battery packs as well!) 

There are several different ways that the 
290R II is shipped, but I assume my sample 
was representative: It came with the core ra¬ 
dio/control head, heat sink/power amplifier 
module, dc power cord, and mobile bracket. I 
also received a rubber duckie antenna with 
the basic package—it wasn’t immediately 
useful and I’ll touch on that momentarily. With 
this setup, you’re ready for 25 Watts of SSB/ 
CW/FM operation from your car or base sta¬ 
tion. The heat sink/power amplifier combina¬ 
tion snaps on with two latches to the back of 
the control head assembly (see Photo C), and 
the dc leads are attached to a suitable power 
source. 

An RCA plug delivers low-level rf of about 
2.5 Watts to the final amplifier. Three gold- 
plated contacts deliver control voltages and 
sample the ALC level, and a screw post de¬ 
presses a spring-loaded switch to keep the 
front-panel light on while in use. The contact 
mechanism appears to be very solid and reli¬ 
able, and the two spring latches on either side 






Photo D. The Tonna 9-eiement portable 2m antenna fully assembled. Note the T match and the 
square-boom construction. 


FT*290R H PERFORMANCE MEASUREMENTS 


Specification 

Claimed 

Measured 

Minimum Discernible Signal 

n/a 

-130 dB 

Sensitivity 

lOdBS/N 

,2 uV SSB/CW 

.25 uV SSB/CW 

12 dB Sinad 

.25 uV FM 

.25 uV FM 

Squelch Law 

SSB/CW 

n/a 

.2 uV 

FM 

n/a 

.2 uV 

Selectivity, -6/-60 dB 

FM 

12/25 kHz 

15/25 kHz 

SSB/CW 

2.4/5.2kHz 

2.5/6 kHz 

Sensitivity "S9" 

n/a 

5 uV. SSB/CW/FM 

Power Output (W) 

w/FL-2025amp 

HI25/L0 5 

Hi25/Lo5 

w/FBA-8 & NiCds 

Hi2,5/Lo n/a 

Hi2.8/Lo.4 

Current Drain (A) 

w/FL-2025 

Hi 8 max. 

Hi 6 


Lo n/a 

Lo3 

w/FBA-8 

Hi 1,1 

n/a 

Receiver Current Drain (mA) 

80 

120 



Photo C. View of the modular connections 
between the control unit and the power amp 
(shown) or battery pack. 


ensure a positive locking fit. You just make 
your antenna connection (standard SO-239). 
apply 13.8 V dc at about 5 Amps, and away 
you go! 

Back to that duckie. The FT*290R II is easily 
configured for portable operation by removing 
the heatsink assembly and snapping on the 
accessory battery pack {FBA-8) which will 
hold 9 NiCd or alkaline cells, depending on 
your preference. You then install the duckie 
antenna or other antenna of your choice to the 
front-panel BNC connector. But you don't get 
the battery pack with the radio! It is an optional 
accessory. So why include the rubber duckie? 
(Unless you want to take a motorcycle battery 
and operate a real heavy-duty QRP station. Of 
course, once you’ve purchased the FBA-8, 
things work very well with the rubber duck. 
Things work even better with a quarter-wave 
antenna, and best of all with a beam. But I’m 
getting ahead of myself.) 

The control layout of the FT-290RII definite¬ 
ly falls into the ’‘simple" category, as Yaesu 
went light on bells and whistles. Basically, you 
have controls for volume, squelch, clarifier 
(RIT), and a big tuning knob. There are also 
several dual-function push-buttons to select 
the two vfo’s, any of the ten memories, the 
desired mode, repeater offsets or simplex op¬ 
eration, high or low power, priority channel, 
and scanning operation. With these controls, 
you can program independent mode, offset, 
and frequency information into any channel. 

The front panel has definitely been “human 
engineered," as the largest controls are the 
ones you use most often-volume, squelch, 
and tuning/memory select. The display is a 
soft green, but the bulb intensity leaves a bit to 
be desired in mobile operation. Incidentally, 
the bulb switch is not engaged when the bat¬ 
tery pack is snapped on. so as to prolong 
battery life. If you need to engage the switch 
momentarily, or even lock it on, you can do so 
with a recessed twist-switch on the battery 
pack. Good thinking, Yaesu. 

Now, with the battery pack in place, you 
have a radio weighing about 4 pounds which 
sizes up at roughly 6” wide X 7 3/4” deep X 2 
1/4”. Small enough for you? Incidentally, the 
sizes are the same with the power amplifier 
assembly. Speaking of the power amplifier, 
here's a neat twist: You can attach four screws 
through the back of the mobile bracket and 
attach it to the heat sink/amplifier permanent¬ 
ly. Then, just release the two side latches and 
snap on the battery pack when you arrive at 
your portable location. When finished, remove 
the battery pack and slide the control head 
back into the mobile bracket and reattach the 
latches. Piece of cake! 


Let’s take a look at the front-panel controls 
again. There are ten of them-nine main con¬ 
trols and a yellow shift button. The vfo key 
toggles between vfo’s A and B, while with the 
shift control this key initiates a programmed 
memory scan between band limits defined in 
memories 1 and 2—exclusive of mode. The 
key marked mr enables the ten-position mem¬ 
ory selection. Shifted, it actuates a selected 
memory channel as a priority channel while in 
the vfo mode. A key is provided for large fre¬ 
quency stepping up or down using the shift 
key. Repeater offsets of -600 or +600 kHz 
are provided, or you can split the vfo’s for an 
odd offset with the rpt swtich. The step key 
determines tuning speed (typically 25,100, or 
2500 Hz in SSB/CW; 5, 10, or 20 kHz in FM). 
Shifted, it chooses low or high power, low 
being typically about one-tenth of high. 

Finally, a reverse key is provided for listen¬ 
ing on repeater inputs. This key also actuates 


the optional FTS-7 Tone Generator Unit. The 
MODE key is self-explanatory; when shifted, it 
turns the noise blanker on and off. The last key 
is the MEMORY iMPUT key. used both when pro¬ 
gramming and when setting the “skip-scan" 
feature up (wherein selected memories can be 
locked out of scan mode). 

So—now that I had this nifty transceiver all 
loaded up with fresh batteries, I needed three 
things: (1) A contest. No problem there as I 
opted to try out the FT-290R II during the 
ARRL 144 MHz Spring Sprint on April 13. (2) A 
good location. Again, no problem. I settled on 
the Catfish Fire Tower near Catfish Pond in 
the Kittatiny Mountains of western New 
Jersey, about 1500 feet ASL. (3) A portable 
antenna. This looked to be a problem as I was 
growing weary of tearing my 4-element KLM 
yagi apart and reassembling it over and over 
again! (So was the antenna!) However, help 
came from a nearby source, as Ivars Lauzums 
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Photo E. The Tonna breaks down into a neat 
package^the only tools needed for assembly 
are your fingers. 



Photo G. The portable station setup at 1500 
feet—the moon is rising in the east 


KC2PX of the PX Shack offered the use of one 
of his Tonna 9-element portable yagis, model 
/5^20089. 

The Tonna 

This unassuming antenna is designed to be 
assembled with the most common tool on the 
face of the earth: fingers. Clever selection of 
boom stock and element material has resulted 
in a high-gain lightweight yagi for virtually any 
use on 2 meters. The elements have two 
notches on them-one at the end and one in 
the middle. The latter serves to center the 
element before you secure it to the boom. The 
former keeps it from falling out of its retaining 
clip when you collapse the yagi for portable 
operation. 

Tonna employs the same feed system as Is 
used on their 13- and 17-element yagis with a 
T-match sealed in plastic. A type N connector 
is standard and a decoupling sleeve is provid¬ 
ed which also secures the coaxial cable feed. 
Assembly time Is extremely short—20 min¬ 
utes if you work methodically, 10 if you don’t. 
Broken down it takes up very little space, with 
three sections and the driven element all fit¬ 
ting inside a canvas tent stake bag about 3 
feet long. The disassembled antenna Is 
shown In Photo E. Incidentally, the three 
boom sections are coded with both green tape 
and an inked-on arrow to Indicate the correct 
mounting direction when reassembling. 

Tonna claims an isotropic gain of 13.2 dB 
for this antenna, with the front-to-back ratio 
specified at 19.8 dB. This latter figure is about 
what I expected for a 9-element yagi. (The 
assembled boom length is 11.5 feet.) The -3- 
dB beamwidth is also fairly broad at about 40 
degrees. The F/B ratio is tolerable for contest 
mountaintopping (considering the weight and 
ease of assembly). Remember that strong lo¬ 
cal signals running high power can be your 
biggest problem when you’re mountaintop¬ 
ping—this is especially a problem here on the 



Photo F. All loaded up and ready to climb—the 
radio is inside the backpack. 



Photo H. Close-up of the operating position. 


East Coast. (I could have sharpened the front 
pattern up a bit by stacking two of these, but 
would have the extra weight and masting to 
contend with—not worth it. 

The boom material is the same as used on 
the 9-element conventional Tonna yagi, but 
the clamps are different for the elements. I 
couldn’t see a real problem with using the 
antenna permanently; the brackets appeared 
to be plenty strong enough. 

As mentioned earlier, you only need fingers 
to assemble the yagi, but keep a 10mm 
wrench handy to attach the beam to the mast 
of your choice. The supplied brackets will ac¬ 
commodate up to 2” mast material. I opted for 
the lightest, cheapest TV masting around— 
20-gauge 5-foot sections from Radio Shack. 
(Remember, the point here is to save weight 
whenever possible!) Using my time-tested 
low-profile anchor and lightweight 1/8” nylon 
rope, I was able to come up with a very 
portable mast arrangement weighing under 
10 pounds. 

Up, Up, and Away 

And off I went with the FT-290R II, a keyer, 
logbook, fluorescent lantern, canteen, and 
two 5’ pieces of TV masting. A few odds and 
ends in the pack rounded out the list, including 
my camera, some snacks, and extra warm 
clothes for the mountaintop. I decided to get a 
warm meal before tackling the climb, which 
straddles the Appalachian Trail. The 
mediocre weather conditions earlier in the day 
showed signs of improvement as I headed 
west, and the sun broke through as I arrived at 
the trailhead at 7 p.m. 

It took about 15 minutes to load up the 
equipment and backpack, and the hike to the 
top was accomplished in 20 minutes. I killed 
another 20 minutes or so setting up the anten¬ 


na, baseplate, and guy ropes. The entire in¬ 
stallation appears in Photo G, with the moon 
rising to the east. Photo H shows the guts of 
the station-~FT-290R, MFJ keyer, lightweight 
phones, clock, camp light, and a ground pad 
to park my rear end on. 

At 8 p.m. KT2B/2 ORP burst onto the air¬ 
waves with an astounding 2.5 Watts, being 
careful to stay away from 144.200 MHz so as 
to improve the chances of making contacts 
through all that ORM. By 8:30 p.m. I had 
worked 15 stations in 4 grid squares~not a bad 
rate for QRPI The temperature was dropping 
rapidly as the cloud cover moved away, mak¬ 
ing for spectacular and chilly views of the 
moon rising. I put on a few more layers of 
clothes and dug in, working 32 contacts and 6 
more new grids during the next hour. Reports 
were spectacular! Everyone liked the audio 
quality (many refused to believe I was running 
anything less than 100 Watts) and signing 
“... portable ORP” brought more than a fair 
share of quick replies. 

I finished my last hour of participation with a 
flourish, bagging 19 more QSOs and 3 addi¬ 
tional grids, including a 400+ mile QSO with 
VE3ASO in FN15 (central Ontario) on SSB! 
(That ought to convince skeptics of the poten¬ 
tial of ORP on VHF.) I should add that condi¬ 
tions were average. No enhancement was ob¬ 
served from my mountaintop QTH. I wound up 
making all of my OSOs on SSB, as I had to 
wear gloves due to the cold and couldn’t oper¬ 
ate the built-in microswitches on my keyer 
accurately. Despite all of this, I finished with 
66 OSOs and 13 grid squares. 

It was a simple matter to break everything 
down; the antenna came completely apart in 
about 10 minutes. I stuffed everything into the 
backpack and slid the antenna sections into 
slots on my pack used for cross-country skis. 
On the way down the path, I did have a prob¬ 
lem with elements sliding out and hitting my 
legs or the ground, hence the suggestion to 
secure the elements with rubber bands. When 
I arrived at the car I detached the battery pack 
inserted the control head back into the brack¬ 
et, locking up with the power amplifier mod¬ 
ule. Presto! Back on 2-meter FM mobile for the 
trip home (and an occasional SSB contact 
here and there). 

Now, that is truly a painless operation. You 
could travel lighter than I did, but I’ve gotten 
used to 30-40-pound packs with extra support 
gear in them when I hit the hills. This setup 
would lend itself well to the summer contest 
schedule, especially during the ARRL June 
and September VHF QSO Parties (where a 
separate ORP entry exists) and the CO World¬ 
wide VHF WPX in July (also in the ORP or 
Portable classes). The trick here is to use a 
good gain antenna with your ORP signal, and 
the Tonna fits the bill perfectly. (By the way, for 
those of you who are REALLY ambitious, Ton¬ 
na also makes a 13-element version of this 
antenna, they claim 14 dB gain and 27 dB F/B 
ratio on a 14-foot boom.) You should also use 
the lowest-loss coaxial cable possible. RG-8/X 
works surprisingly well in short runs, and rep¬ 
resents a good balance between weight and 
signal attenuation. Remember, the total feed¬ 
line run from the 9-element yagi on a 10-foot 
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mast is less than 20 feet. RG>8 works some¬ 
what better if you don't mind the added bulk 
and weight. 

In the Lab 

Finally, the bench test results. I was very 
impressed with the front end on the FT-290R 
during actual operation, especially during 
pileups near and on 144.200 MHz. (Yes, I 
actually ventured onto the calling frequency, 
which is like riding the interstate on a bicycle 
during rush hour!) The usual measurements 
were taken, excepting dynamic range and 
compression point. It would appear that the 
latter figure is in excess of at least 0 dB, based 
on observations in the field. 

The hysteresis in the squelch circuit is a bit 
spongy, and it takes almost as much signal to 
open it in SSB/CW mode as it does to produce 
10 dB S/N ratio. A similar situation existed in 
FM, and in fact many times the squelch will not 
open when no signal is present, even if the 
control is set to absolute minimum sensitivity 
(e.g., no squelch) while in the FM mode. On 
the other hand, it doesn't take much signal to 
open it at that point, so it isn’t a problem. 

I wish the lamp was a bit brighter on the 
display, especially when mobiling at night. 
Compared to the FT-290R, my Alinco ALR206 
display looks like a neon sign on Broadway! I 
suspect this is a result of trying to save current 
drain on the batteries when the lamp is used. 
The 1-Watt audio output stage may be 
strained a bit if you operate in a noisy environ¬ 
ment, but in discussions with Yaesu this again 
is a function of current consumption and 
speaker size. I just keep the volume control up 
to 80% of maximum setting while mobiling 
and that works fine. 

Conclusion 

No doubt about It, Yaesu has a winner here. 

I haven’t had this much fun on VHF in years. 
The combination of a mobile radio and 
portable shoulder-slung radio all in one pack¬ 
age makes it hard to beat, and the receiver 
performance is better than average for the 
design. The choice of C cells for the battery 
pack will result in longer operating time (I took 
two packs for the 144 MHz Sprint and barely 
exhausted one of them in 2-1/2 hours) and 
that means you can have more fun sitting on 
mountaintops at night in cold weather trying 
to work rare grids like I did! Seriously, the 
battery life is probably on the order of 4-6 
hours per pack, assuming about a 25% duty 
cycle (SSB/CW). 

The Tonna 9-element 144-MHz portable 
yagi makes the perfect companion for the 
FT-290R, owing to its extremely light weight, 
strong boom construction, and simplicity 
of assembly. Its front-to-back ratio and gain 
figures are more than adequate for the simple 
QRP station, and the sealed, pretuned driven 
element is sufficiently broadbanded to cover 
all of the 144-MHz band with better than 
1.5:1 vswr. 

For more information about the FT-290R II, 
circle number 203 on your Reader Service 
card; for more information about the Tonna 
9-element yagi, circle number 204 on your 
Reader Service card.H 


-New Features Super ComShuck 64 More Advanced controls!- 
Repeater Controller/Duat Remote/Rutopatch/Shack Control 



Super Repeater Controller 

♦Remotely programable with Touchtones/change up 
to 9 parameter sets from H.T, or telephone! 
♦Synthesized speech; high quality natural sounding 
human male or female voice 
♦Dual Remote base/ Control freq/mode/scan/on/off 
♦Autopatch fast access ^ speed dial tone or pulse 
♦Program voice ID message/courtesy beep from H.T 
♦Automatic voice clock & user programable timers 
♦Multiple commands can be executed at once 
(up to 22 digits per command string) 

♦ CTCSS tone paging/voice paging/8 relay coni. opt. 
♦Alarm clxk auto-excute command string! 
♦Optional autoboot cartridge (no disk drive needed) 
♦Send control commands from any telephone! 

Special Club Features 

* Generates random code practice <?> any speed with 
voice readback after each 20 random code group! 

♦Set CW speed/pitch/courtesy beep from your H T, 
♦Input up to 22 vocab words & letters as ID or 
mail box message speed dial rates from H.T, 
♦Easy to maintain C64 computer/ low cost repair I 

Autopatch Specifications 

*300 Toucnione/parameter loadable autodial 
numbers, inc: 10 Emergency (quick access) 

*300 Reverse patch call signs voice paged with 
CTCSS activated/general & directed page modes 
♦incoming caller receives voice message to enter 3 
digit code to selective page a call sign (D.P. mode) 
♦Two autopatch access codes-Hi/Lo priority access 
♦Enable/disable 50 number strings + wildcard 
♦Full or half duplex (repeater on/off ),TT muled 
♦Storage of MCI/Sprint access codes+delay digits 
♦Call waiting allows switching to second call 
♦Touchtones are regenerated onto the tel,/speed dial 
♦CTCSS paging group/ individual or reverse patch 
♦Reverse patch active in al! modes 


Dual Remote Base Specifications 

♦H.F, CAT remote: Yaesu FT-757/767/980 
Kenwood TS-440/940. Icom lC-735 
♦2nd remote: Yaesu FT-727/FT-767( UHF 6. VHF); 
Kenwood 811/711- serial data... or use 7950 
TS-2530/70 with RAP 1 (row & col, control card) 
♦ 10 H F Memory channels/enter or recall 
♦Automatic USB/LSB/FM/AM mode select 
♦Scan up/down, fast.slow or lOOhzsteps 
♦Control C$-8 relay/latch /master reset /Status 
♦H.F,/ 2nd remote; Monitor only, or TX enable modes 
♦All control inputsare voice confirmed including 
frequency, mode, scan status, time, outputs on/off 
♦VHF remote, as link input. repeater can be active 
System Potions 

♦8 Latching Relay control; Model CS- $79.95 
+ 3 DPDT 2A relays, 5 open collector outputs 
+ user defined 2 letter function name & state 
+ automatic PTT fan control/master all off coae 
+ CTCSS group call/1ndividual (HT programable) 

+ Ham "M rotor interface Model HM-l. $49.95 
♦Optional CMOS auto-boot 72k EPROM Cartridge 

programed with your parameters. $99.95 

♦Keypad Control for VHF remote; RAP 1 .,$149.95 
♦Super ComShack Manual (credit later) ....$15.00 

( tiODEt CS64S-$349.95 (wired and testS) 
includes: computer interface, disk^ . cables manual, 
use with: C-64/C-64 C/C- 126/SX-64 (spec. in$t.)| 

^Commercial version also available 

(add $4.00 shipplnq/ Ca. residents add 6^) 

MASTERCARO/VISA/CHECK/fl.O./COD 




Engineering Consulting 

583 Candlewood St. 

Brea, Ca. 92621 
tel: 714-671-2009 


Audio Blaster IC-02/04 AT;2AT;U16;FT209;FT727R 

Module installs inside the radio in 15 Min. Boost audio to 
i watt! Low Standby arain/Corrects low audio/1 OOQjs of 
happy users, Minature audio arnplifier--> i 
Used by Police .fire, Emergency, when it needs to be loud! 

"AUDIO BLASTER" 



Touchtone to RS~232 (300 baud interface) 

Program your computer in basic to decode multidigit “strings", 
sound alarms, observe codes , Simple to install; includes basic 
program for C64/V1C2Q/C128. works wi th all computers! 
DECODE-A-PAD | Model DAP $89.95 


MINI (BEAR) CAT SCANS & PROGRAMS FT-727R 

♦Scans I.1D to 100 channels at once by sending freq, data to the radio. 
♦Program digital “S” meter ; scan stops from S( 1 -9), Auto resume 
♦Program 100 channels; including offsets, subtones, TX.RX.S^ 
all FT-727R keypoard commands. Save all sets to disk 8c print out, 
♦Loads 8c programs all FT-727R parameters in less that IS seconds, 
♦includes hardware interface and disk fortheC-64 
♦Scan lock out. set scan delay 
baud |Monitoi| ♦General or Ham coverage modes 
^User friendly, easv to assemble 
interface includes connectors 
NEW I_ 



MODEL 7275 $39.95 


Touchtone 4 Digit 
Decoder & on/off latch 
all 16 Digits/low power 


i 





3.5" 


Repeater on/off Master control 

Wired and tested + 5 to + 12 Volts/ 
User programable to 50,000 codes/ 
All 16 digits/Send code once to turn 
on, again to turn off/ Momentary 8c 
Latching output/dr Ives relay/LED 
latch indicalor/Opiional 4 digit extra 
custom latch IC's S8.95 eacn/addas 
many latches as you want to your 
external board [iiodel TSD $59.95 


Remote-A-Pad Two TSD's(above) and 
Row 8c Column control interface; all 
on one board, remote control of any 16 
digit keypad with touchtones. Simple 
stand alone control card. Wired and 


tested. 


Model RAP $149.95 


Touchtone Decoder Kit M957 

Teltone; +5tol2v. ISma/inc 3.58 Mhz 
Crystal/ 22 pin socket, Data Sheet. 
Sample circuits, decoder specs, all 16 
TT, BCD/HEX out. | ModelTTKT2y9F| 


*When You Buy, Say 73‘ 
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The SuperSCAF From AFtronics 

AFtronlcs, Inc. 

PO Box 785 

Longwood FL 32757^0785 TtlompSOn W4THU 


SUPER 

SCAF 


0 3' 2‘ 4' 


POWER 

FILTER 

PHONES 

ON 

IN 





OFF 

OUT 



Photo A. The SuperSCAF from AFtronics. 


P resent-day receivers offer a diverse arse¬ 
nal of weapons for fighting QRM. Synthe¬ 
sized, multiple-conversion receivers feature 
distributed selectivity (multiple filters at differ¬ 
ent i-f frequencies), excellent gain distribu¬ 
tion, low noise, high dynamic range, unwaver¬ 
ing stability, variable bandwidths, passband 
tuning, slope tuning, variable bfo‘s, i-f notch 
filters, noise blankers, instant QSY, and QSK. 
All of this sophistication might lead you to 
expect little help from external accessories. 
The central question of this review is: *'Can an 
outboard audio filter help a modern quality HF 
transceiver?” 

Advances in Audio Filter Technology 

Audio filters or processors have come a 
long way. The day of the simple LC circuit is 
gone. Filters using banks of operational ampli¬ 
fiers and closely matched components may 
be breathing their last breath. Gone, too, are 
many of the problems that reduce the useful¬ 
ness of most conventional audio or baseband 
filters. The “ringing” and monotone monot¬ 
ony, long trademarks of narrowband audio fil¬ 
ters, are being elimmated. Digital techniques 
are now being used in audio filtering and 
processing. 

The SuperSCAF, available from AFtronics, 
Inc., is one such digital audio processor. A 
SCAF is a “Switched-Capacilor Audio Filter. 
The SuperSCAF contains none of the compo¬ 
nents usually found in audio filters. There are 
no coils, op amps, or precision-matched com¬ 
ponents. The SuperSCAF has an over 150 
dB/octave rolloff. It also has a50-Hz-wide filter 
to effectively cope with a busy CW band or 
pileup. If you want to find out more about how 
these filters work, refer to the article in the 
April, 1986, issue of QST The article was writ¬ 
ten by Rich Arndt and Joe Fikes, who head up 
AFtronics, Inc. 

Building The SuperSCAF 

It would be unfair for me to say that this kit is 
for everyone. You need to be comfortable us¬ 
ing a low-wattage soldering iron and working 
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with solid-state components. If you are new to 
kit building, I would suggest practicing on a 
scrap printed circuit board. Anyone who is 
willing to take the time to follow the instruction 
manual carefully should have no trouble com¬ 
pleting the kit. 

You will have to make your own cable to 
connect your receiver to the SuperSCAF. The 
input connector is a phono jack. The audio 
output from the SuperSCAF is available from 
both the front and rear panel. A built-in audio 
amplifier has more than enough power to 
drive any headphones or speaker. 

One feature that is missing is the ability to 
accommodate headphones with stereo phone 
plugs. This includes stereo headsets and Heil 
headphones, among others. You can over¬ 
come this problem with a mono-to-stereo 
adapter. You could also replace the Super- 
SCAF*s single-circuit jack with a two-circuit 
“stereo” jack. The latter would be my choice. 
Plastic bags hold most of the kit’s parts. If you 
cannot identify all of the parts, take the time to 
become really familiar with each component 
before you begin construction. Several pages 
of the manual are devoted to parts identifica¬ 
tion and proper soldering techniques. This is a 
two- or three-evening project. The instruction 
manual is a real hand-holder and will carefully 
guide you through the PC board maze. 

Switch-Selected Filter Response 

The SuperSCAF provides separate low- 
pass (LP) and high-pass (HP) filters. Each is 
independently adjustable, and together they 
produce a bandpass response. The cutoff fre¬ 
quencies of each filter are switch-selectable in 
100-Hz increments from the front panel. For 
example, dial up ”03” on the HP thumbwheel 
switch. The filter passes only frequencies 
above 300 Hz. Select ”05” on the HP thumb¬ 
wheel and only frequencies above 500 Hz will 
pass through unattenuated. Select “30” on 
the LP thumbwheel and only frequencies low¬ 
er than 3000 Hz get through the filter. Since 
the LP filter was left set at 500 Hz, the Super¬ 
SCAF is now functioning as a bandpass filter 



Photo B. Inside the SuperSCAF. 

with a nearly flat response from 500 to 3000 
Hz. Above and below these selected frequen¬ 
cies, signals disappear quickly. If you prefer 
less high-frequency response, simply dial 
some lower number on the LP thumbwheel 
switch. If you dial “20”, for example, the filter 
response will be 500 to 2000 Hz. 

A Super CW Filter? 

An inherent calibration error exists in the 
SuperSCAF’s HP filter. The HP cutoff fre¬ 
quency is actually about 10% below the fre¬ 
quency indicated on the thumbwheel. I sug¬ 
gest taking advantage of this error to cre¬ 
ate a narrow bandpass filter. For example, if 
you dial in “04” into the HP thumbwheel, 
and “04” into the LP thumbwheel, the 10% 
error results in a filter that is only 40 Hz 
wide, centered on 380 Hz. Dialing in "07” in¬ 
to the HP and LP thumbwheels will give you 
a 70-Hz filter bandwidth centered near 675 
Hz. However you set the thumbwheels, just 
remember to take into account the calibra¬ 
tion error in the HP filter if you want to accu¬ 
rately figure your bandpass. The skirt selec¬ 
tivity is better than the CW crystal filter that 
is in your rig. 

Critical Listening 

Two transceivers, representative of a wide 
range of transceivers, were used to test the 
SuperSCAF. The primary transceiver was a 
Kenwood TS-930S. The first thing that I no¬ 
ticed is that the SuperSCAF, when in the "fil¬ 
ter out” mode, was not as quiet as the audio 
system in the TS-930S itself. Switching the 
SuperSCAF to “filter in” eliminates the prob¬ 
lem. Unfortunately, the SuperSCAF’s own 
audio amplifier is always in the circuit. My 
preference is to completely bypass the Super¬ 
SCAF’s circuits when the filter switch is in the 
“out” position. 

The results were excellent. Reducing the 
LP cutoff frequency can really cut out interfer¬ 
ence from nearby stations. The effect is simi¬ 
lar to using the slope tuning controls on the 
TS-930S, but with somewhat better rolloff 
characteristics. 






To fully appreciate the SuperSCAF, you 
must use it on CW, where you take fuller ad* 
vantage of the narrowband characteristics. A 
filter with a 40-H2 bandwidth can be a real help 
when the QRM gets serious. With the Super¬ 
SCAF, it‘s a case of “now you hear him. now 
you don’t.” It’s surprising how much space 
exists between CW stations. To use this order 
of selectivity, your receiver must be absolutely 
stable and should have a slow tuning rate. 
Another curious characteristic is the improved 
signal-to*noise ratio that the narrow band¬ 
width provides. It seems easier to dig signals 
out of the mud. 

The results with the TS-820S were similar to 
those from the the TS-930S, except for its own 
constant background hiss. Using the Super¬ 
SCAF with a moderate bandwidth (“0330” di¬ 
aled in on the thumbwheels) improved this 
nicely. Many of the filtering features now stan¬ 
dard on newer transceivers were not available 
on the TS-820S. 

The project was easy to put together, and 
everything about it is first-class. The only 
problems I found were the “filter in/hlter out” 
switching scheme with its resultant back¬ 
ground noise and the mono-only jack. 

The filter’s skirt selectivity is excellent and 
the thumbwheel adjustment of frequencies is 
very convenient. There is a worthwhile CW 
selectivity improvement, and improvement on 
3SB, as well. The SuperSCAF is an effective 
new weapon in the battle against QRM. 

For more information, circle Reader Service 
number 239. ■ 



73 and ICOM present the 


Golden Gigahertz Contest 


JULY 13-14 

Official Rules: 

Operating Categories: Single operator; multi-op¬ 
erator, single transmitter. 

Frequencies: Contest frequencies are 1260- 
1300 MHz. However, because of the large size of 
the band and the nature of microwave communi¬ 
cation we suggest that you check 1294.500 MHz 
(the national FM simplex calling frequency) and 
1296.100 MHz (the national SSB/CW weak-sig¬ 
nal calling frequency). 

Modes: If if s legal on 1.2 GHz, it’s valid for *he 
GGC. 

Exchange: Grid square and signal report. (Grid 
locators are available from ARRL HQ.) 

Scoring: Multipliers are grid squares. Repeater 
contacts count to increase QSO total but do not 
count as multipliers. Total Score = (Total QSOs 
X 5 X Multipliers) - Repeater Contacts -f Re¬ 
peater Grid Squares. (See the entry form for 
more information.) 

Forms: Please fill out the attached coupon to re¬ 
ceive your official Golden Gigahertz entry form/ 
log sheets. PLEASE BE SURE TO INDICATE 
YOUR T-SHIRT SIZE AND LICENCE CLASS 
ON THIS COUPON. Mail the coupon to Golden 
Gigahertz Contest, ICOM America, Inc., 2380- 
116lh Ave. NE, Bellevue, WA 98004. 

Entries: Mail your completed log sheets to Gold¬ 
en Gigahertz Contest, 73 Magazine, WGE 
Center, Peterborough, NH 03458. Entries must 
be postmarked by August 31, 1987, Results will 
be printed in 73 Magazine. Decisions of the 73 
MagazineConiesi Committee are final 


ICOM America and 73 Magazine proudly 
present the first annual Golden Gigahertz 
Contest. This 1.2 GHz contest will be held from 0001 
UTC July 13 through 2400 UTC July 14, ALL 
ENTRANTS WILL RECEIVE A FREE HAT AND 
T-SHIRT COURTESY OF ICOM. 


I 


Please send me my Golden Gigahertz log sheets 
and my free hat and T-shirt. 


Name:_ 

Address:. 


Circle T-Shirt Size: 


Medium 


X-Large 


Circle License Class: Novice Technician General Advanced Extra 

Mail to: Golden Gigahertz Contest, ICOM America, Inc. 

2380-116th Ave. NE, Bellevue, WA 98004 
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Phone Remote 5000 


Winter Park FL 32789 

byJimGodronNlEJF Price Class: $200 



T he Phone Remote 5000 is a small device 
that allows you to connect any HF, VHF, 
or UHF radio to a touchtone^ telephone. The 
Phone Remote is not a phone patch and it 
doesn’t allow your mobile station to originate a 
phone call. It allows you to operate your base 
radio on a preset frequency via the telephone 
when you’re away from home. The Phone Re¬ 
mote doesn’t allow you to control any 
transceiver function other than transmit and 
receive. Activity and push-to-talk timers are 
provided in case the phone connection is lost. 

The Phone Remote 5000A is a small unit, 
about 5-3/4" x 6-1/2" x 1-3/4". The front panel 
contains a power switch with Indicator LED 
and three status LEDs marked off hook, busy, 
and TRANSMIT. There are four cables coming 
from the rear of the unit. The phone line is 
terminated in a standard modular jack and 
can be plugged Into any phone plug or'T” 
adapter. The power line is a 2-conductor cable 
which is connected to 12 V dc and ground. 
When the external speaker line is connected 
to an external speaker, the Phone Remote will 


''The Phone Remote 
allows you to operate 
your base radio on a 
preset frequency via the 
telephone when you’re 
away from home. ” 


route the audio to the speaker when the 
Phone Remote is not in use, and mute the 
speaker when the remote is in use. The last 
cable is a four-conductor mike cable. A suit¬ 
able mike cable connector for your radio must 
be wired for ground. PTT, and mike audio. 

Programming 

The first thing to be programmed is the ON/ 
OFF code. When the code is pressed on the 


telephone touch pad, the Phone Remote unit 
will be turned on and off. The ON code is * 
followed by two digits; the OFF code is # fol¬ 
lowed by the same two digits. A truth table is 
provided to make the setting of the 8-position 
DIP switch very easy. This code prevents 
unauthorized use of your radio. 

A ring counter is programmed so that the 
the Phone Remote unit will pick up on 1, 2, 6, 
or 10 rings. If the Phone Remote is on its own 
line, you may want to leave the unit at its 
factory programming of 1 ring. If the Phone 
Remote shares your home line, a 6- or IC-ring 
setting will let you beat the unit to the call 

The PTT timer determines how long any 
one transmission can be. If the phone connec¬ 
tion is lost, the time set will be the maximum 
time before the unit drops out. The timer can 
be set for one, two, three, or four minutes. 

The activity timer tells the Phone Remote 
how long to remain connected to the phone 
line in the event that there is no activity on ihe 
touchtone pad. The unit will beep 30 seconds 
before it disconnects. The available times are 
3,5,10, and 15 minutes. 

Operation 

The operation of the Phone Remote 
couldn’t be simpler. If your transceiver is 
turned on, tuned, and ready to operate, all you 
have to do is dial the number that the phone 
remote is connected to. When the unit an¬ 
swers, you’ll hear a beep. When you enter 
your ON code you’ll hear the receiver audio. 
To transmit, key the * button. To receive, key 
the # button. Use the * and # buttons to switch 
between transmit and receive during the 
QSO, When you’re done, enter your OFF code 
and hang up. That's all there is to it. 

Conclusion 

The unit that I tested functioned perfectly. 
Because I have two phone lines in my shack, I 
was able to hook the unit to one line and call it 
from the other. This arrangement allowed me 
to be present at the radio while I evaluated the 
unit. The unit is designed to be operated with¬ 
out a control operator physically present at the 
station, so care should be taken in deciding 
how the unit should be used. The Phone Re¬ 
mote should provide years of service. 

For more information, circle number 205 on 
your Reader Service card.B 


RFI KIT 

Use ferrite beads and toroids 


IRON POWDER and FERRITE PRODUCTS 

RF out of your 

Froe catalog and interference tip sheet on request. 


AMIDC^N ^ 


Fast, Reliable Service Since 1963 

Small Orders Welcome Free 'Tech-Data' Flyer 

PALOMAR 


Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

ENGINEERS 


Box 455, Escondido, CA 92025 
Phone: (619) 747-3343 


12033 OTSEGO STREET. NORTH HOLLYWOOD, CALIFORNIA 91607 
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stone Mountain Engineering QSYer 

Stone Mountain Engineering Company 
PO Box 1573 
Slone Mountain GA 30086 

by Bernard C. Herring Z21E1 Price class: $90 



The OSYer from Stone Mountain Engineering, 


T he Yaesu FT-757GX transceiver was in¬ 
troduced toward the end of 1983 and pro¬ 
vided a number of attractive features in a 
small size. Highlights were a 100-Watt output 
on all HF amateur bands, provision for com¬ 
puter interfacing, dual vfo’s, and scanning 
and memory systems. In addition, several 
items, normally options, were included in the 
package. 

Taking into account the reasonable price, 
it was not surprising that the FT-757GX at¬ 
tracted good reviews in the amateur press. 
But one criticism came up every lime—the 
tuning rate is too slow. Typical comments 
were: “The tuning rale can be a bit of a pain,” 
“A QSY of 250 kHz [is] somewhat labori¬ 
ous,” and “Frequency changes [are] a te¬ 
dious business.” 

Well, I have been a Yaesu fan since the 
first FT-101, and who needed to QSY that 
fast, anyway? So I bought one. and a while 
later sat back, looked at the tuning knob, 
and thought, “What this rig needs is a 
keypad.” 

To banish any charges of bias, I had ac¬ 
quired a Sony ICF-2001 general-coverage re¬ 


ceiver a year or so before buying the 757. This 
Sony product relied entirely on keypad fre¬ 
quency entry, allied with up, down, and fast 
buttons. It wasnT long before I sat back and 
thought, “What this receiver needs is a tuning 
knob.” 

I don’t know the lead time between concept 
and production of a radio, but both Sony and 
Yaesu have recently produced later models 
employing both tuning knob andkeypad. May¬ 
be telepathy works! 

FT-757GX owners don’t have to look at new 
models to solve the keypad problem. A smart 
little device—the QSYer from Stone Mountain 
Engineering—will give them instant QSY facil¬ 
ities from 500 kHz through 30 MHz. 

The tuning knob retains its use for band¬ 
searching, but if you want a spot frequen¬ 
cy fast, the QSYer will find it for you in less 
time than keying up a phone number. In 
fact, the QSYer employs a standard tele¬ 
phone keyboard of 10 alphanumeric keys 
plus two control keys designated by a star (*) 
and a pound sign (#). The number keys en¬ 
ter numbers, the star is used as a decimal 
point, and the pound key transfers the numeri¬ 


cal value of the frequency to the 757 digi¬ 
tal readout. That’s the slow way of entering 
frequency. 

The QSYer thinks for itself, and between 3 
and 30 MHz it will place the decimal point 
correctly without using the decimal key. Lead¬ 
ing and trailing zeros don't have to be entered 
either, so 14.2 MHz is entered as 142#, and 
the 757’s digital display will show 14.200.0. 
The tuning knob can be used to shift away 
from any frequency entered by the QSYer. 
Frequencies below 3 MHz do require use of 
the decimal key: 1.8500.0 would be entered as 
1 *85#. 

Physically, the QSYer is housed in an alu¬ 
minum box only 3-1/2" deep, 3" wide, and 2" 
high, finished in baked enamel that matches 
the 757 color scheme. The top of the enclo¬ 
sure, on which is mounted the light gray plas¬ 
tic keypad, slopes at 10“ just like a normal 
telephone keyboard. 

A 42" cable connects the QSYer to the 
rear panel of the FT-757GX. The cable ter¬ 
minates in two plugs: One connects to the 
data input port on the 757 (marked remote) 
and the other to the +8-V-dc or the +13.5- 
V-dc jack. If connection between the 757 and 
the QSYer takes longer than 30 seconds, 
you’re spending too much time drooling over 
the joys to come! But. exercise care with 
the plug connection to the remote jack—the 
pins in the jack are easily bent! Once con¬ 
nected, the QSYer is ready for immediate use, 
and you’ll wonder how you ever got along 
without it. 

There are some useful bonuses with the 
QSYer. Frequency changing for the blind op is 
a snap; the long connecting cable allows the 
keypad to be placed where it suits your operat¬ 
ing convenience. 

Second, keypads that are built Into trans¬ 
ceivers are vertically mounted and the keys 
have to be “poked.” The QSYer keys are 
“pressed,” so you can avoid marking up the 
keys with your fingernails. 

And, for the musically minded, each of the 
number keys on the QSYer “bleeps” when it 
is pressed. These bleeps are on a rising scale 
from 1 to 0. The scale is near enough to the 
tonic sol-fa to play simple tunes—or even to 
compose! 

Any gripes about the QSYer? I don’t think 
so. The price is right, and the installation 
guide is a model of clarity. Maybe a schematic 
of the circuitry could have been included, but 
there’s not much more than a single micropro¬ 
cessor anyway. That’s the QSYer. Try it— 
you'll like it 

For more information about the QSYer, cir¬ 
cle number 201 on your Reader Service 
card.M 
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call 201-674-8148 TO ^ ^ 
Order LARSEN ANTENNAS S 


LM-150-MM • 2MTR5/8Ant. • $37.00 
LMO-MM • 2MTR1/4Ant. • $16.00 
kc- 440 • 440 MHZ On Class Ant. • $46.00 
Dual Band Ant. $38.00 

Call To Order Or Write To 


WE CARRY 
A COMPLETE 
LffIMOP LAI»EN 


NCN ILKTRONICS 

4S6 valley Road 
west Orange. MJ 070S2 


Pay TV and Salelllle Descrambling 
6th Edition—Now 120 Pages 


Theofy and working schemalics. I3 cable syslems and 7 satellite 
systems. Includes Bypasses. Best reference available. $14.95. 
6th Ed. Supplement Only . 20 pages $8.95. Ex periments with 
Videocipher Turn*ons and ctontng methods $12.95 Cable TV . 
Function, bidirectional and security systems $12.95 MDS/MMDS 
Handbook . For Hackers $9.95. Build Satellite Systems Under 
$600 $12.95 Any 3/S26 Summer catalog $1. 


Shoiiki EiectrMlcs Corp., 1327K 

Nl^ a.. NIinwa Fab. NT 14383. MO'S 718-284-2183 
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Torrestronics Universal Digital Frequency Readout 

Torrestronics. Inc. 
4850 Hodywreath Court 
Dayton OH 45424 
Price class: Krt $100 

by Adam W. Weiss WAlWMZ/2 Assembled $135 



Photo A. The “listening area" at WA1WMZ/2. The Torrestronics digital display is the box at the 
lower right. 


O wners of rigs with analog dials, when 
asked about the efficiency of digital read¬ 
outs, usually respond with: “Anyone who 
can’t read an analog dial doesn’t have the 
mental agility of a well-used handball” and 
‘They're safer; they won't go dead on you" 
and “Everybody knows that it’ll cost you a 
fourtune to update” and “They've got no soul 
at all” (I have to admit some feeling towards 
that one). Digital displays are, In fact, easier— 
especially after a long day. Face It. It's a lot 
more efficient to be told, in effect, where you 
are rather than having to ask yourself, “OK, 
where am I?” 

Along with enjoying ham radio. I'm an 
avid shortwave listener and own, in my opin¬ 
ion. one of the finest “most for your mon¬ 
ey” receivers made—the Yaesu FRG-7. I've 
made several modifications to it over the years 
and truly love it. It is definitely one of Yaesu's 
better efforts to combine quality and pricing. 
The only thing that has bugged me over the 
years is that it is now one of the few pieces 
of radio gear that I use on a constant basis 
that isn't digitized. Making it was the perfect 
final touch. 

There are many widgets out there that 
can do the job, but the Universal Digital 
Frequency Readout by Torrestronics, Inc. 
(a family company run by Al Torres KP4AQI), 
is one of the nicest examples of such. It is 
sold in both kit form and fully wired; it will 
allow you to digitally read the receive/trans- 
mit frequencies to the nearest 100 Hz. 
The frequency range (rf input) is from 100 
kHz to 50 MHz and the unit has a display 
format of four 7-segment LED readouts 0.3" 
high, with the 100-kHz, 10-kHz, and 1-kHz 
digits in red and the 100-Hz digit in either 
green or yellow. 


The enclosure is what looks to be a Ten-Tec 
type. It comes with interfacing instructions 
for more than fwen/y different types of equip¬ 
ment. Chances are that whatever rig you 
own, it’s listed. One really nice feature Is a 
very complete assembly/operating manual (a 
pleasure to read after seeing some of the fad¬ 
ed, poorly written ones that seem to abound 
these days). 

I decided to give my FRG-7 its "new look” 
one Saturday afternoon while Bob WA2KHR, 
who shares my fascination with gadgets, was 
visiting. Bob is helpful to have around, espe¬ 
cially If you can get him into a “Hey, that's 
kinda interesting... lemmie see it for a sec” 
sort of sounding board mode, and then hand 
him the soldering iron. Anyway, while I was 
watching a really crummy movie on cable, 
preparing Dim-Sum, and generally shooting 
the breeze, the whole digitizing of my FRG-7 
took place. 

I found only two discrepancies in the inter¬ 
facing instructions, and these were not diffi¬ 
cult to detect and fix; the assembly manual 
was perfect and explained away most every¬ 
thing. The two errors were: 

1. There is no jumper between M and N 
(stepG). You should set the up/down switch in 
back to down. 

2. Step H specifies a DIP switch setting of 
545.0, but the 0 DIP setting must be 455.0 
(1000 — 545) as per the instructions in the 
assembly manual (page 17). 

All in all, I found that this was a fine piece of 
merchandise with a very attractive price tag. It 
works as advertised and I’m glad I finally gave 
in to the urge to “digitize.” 

For more information about this product, 
circle number 202 on your Reader Service 
card.H 



IC-735 

List 

Juns 

lC-735 Gen, Cvg. Xcvr 

$999.00 

Call$ 

IC-751AGen.Cvg.Xcvr 

1649.00 

Call$ 

R7000 Gen. Cvg. Rcvr. 

1099.00 

Call$ 

R71A Gen. Cvg. Rcvr. 

949.00 

Calls 

IC-27A/H FM Mobile 25w/45w 

429/459 

Cans 

IC-28A/H FM Mobile 25w/45w 

429/459 

Cans 

IC-37A FM Mobile 25w 

499.00 

Calls 

IC-47A 440 Mobile 25w 

549.00 

Calls 

IC-04ATUHFHT 

449.00 

Calls 

IC-48A UHF 4Sw 

459.00 

Calls 

IC-38A FM Mobile 25w 

459.00 

Calls 

IC-02AT FM HT 

399.00 

Calls 

IC-M2AT Micro HT 

329.00 

Calls 


KENWOOD 



TS-940SAT Gen. Cvg. Xcvr 

$2249.95 

Calls 

TS-430SGen. Cvg. Xcvr 

819.95 

Calls 

TS-711A All Mode Base 25w 

899.95 

Calls 

TR-751A All Mode Mobile 25w 

599 95 

Cans 

TM-201BFM Mobile 45w 

369.95 

Cans 

TM-2530A FM Mobile 25w 

429.95 

Calls 

TM-2550A FM Mobile 45w 

469.95 

Calls 

TM-2570A FM Mobile 70w 

559.95 

Cans 

TH-205AT, NEW 2m HT 

259,95 

Calls 

TH-215A, 2m HT Has It All 

349.95 

Cans 

TH21BT2M HT 

259.95 

Cans 

TH31BT 220 HT 

269.95 

Calls 

TH41BT440 HT 

269.95 

Calls 



FT-757GX Gen. Cvg. Xcvr 

995.00 

Calls 

FT-767 4 Band New 

1895.00 

Calls 

FT-270RHFM Mobile 45w 

439.95 

Calls 

FT-290R All Mode Portable 

579.95 

Calls 

FT-23 R/TT Mini HT 

299.95 

Cans 

FT-209RH RM Handheld 5w 

359.95 

Calls 

FT-726R All Mode Xcvr 

1095.95 

Calls 

FT-727R 2M/70CM HT 

479.95 

Calls 

FT2700RH 2M/70CM 25w 

599.95 

Calls 



3919 Sepulveda Blvd. 
Culver City, CA 90230 
213-390-8003_ 
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Sailing With Ham Radio 


10 METERS! 


by Chris Schmidi KAlMPL 


T he yachtsman is faced with many choices 
when determining what kind of communi¬ 
cations equipment to install in his sailboat. 
Sailing With Ham Radio, by Ian Keith 
WA6DNV and Derek Van Loan WB6VXS. pre- 


"'The word 'marine' on 
any piece of equipment 
means that its cost is 
double that of the non- 
'marine' equivalent. ” 


sents an overview of the nautical ham radio 
option and, in the process, provides an excel¬ 
lent basic description of what ham radio is. 

SyVHR starts by explaining the advantages 
and disadvantages of ham radio as compared 
to marine SSB. The main advantage of ham 
radio is cost (the word “marine** on any piece 
of equipment means that its cost is double that 
of the non-“marine” equivalent). Phone 
patches are cheaper, equipment is cheaper, 
and you gain a better understanding of your 
boat’s electrical system. On the other hand, 
marine SSB has no license examination, no 
restrictions on third-party traffic, and allows 
commercial communication. 

Obviously, the premise of the book is that 
ham radio is a good option for nautical com- 
muncation, and the second section tells you 
how to go about getting a license—where to 
get study materials, code tapes, etc. The au* 
thors recommend that you go for a General- 
class license. 

Following the licensing information are very 
basic descriptions of electricity and mag¬ 
netism. as well as how radio works in general. 
The information here is not at all complete— 
but it is not an attempt to teach theory for the 
license test; rather it is to help the reader 
understand the rest of the book. The illustra¬ 
tions are simple and clear—no intimidating 
large schematics. 

The nuts and bolts of a nautical ham radio 
station are covered thoroughly. Information 
about antenna designs, finding a good 
ground, corrosion, installation, weather FAX, 
and lightning protection covers the questions 
that the average sailor would pose. The au¬ 
thors take great pains to explain all ham terms 
because the terminology is one aspect of ham 
radio that does scare people away. 

Dad Knows Best 

My father is a sailor who knows nothing 
about ham radio. I gave him this book to read 
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Paradise Cay Publications 
1001 Bridgeway, #405 
Sausalito CA 94965 
Price: $9.95 ppd. 




HAM IMDIO 



and he loved it. He said that it answers ques¬ 
tions he’s been wondering about for years. 
For a sailor interested in learning about ham 
radio, Sailing With Ham Radio is the perfect 
introduction. 

For more information, circle Reader Service 
number 206. ■ 


rlCOM DAYn 

presented by 

VHF 

COMMUNICATIONS 

915 North Main Street 
Jamestown, New York 14701 
(716) 664-6345 

Western New York's finest 
Amateur dealer at the 

BATAVIA HAMFEST 
SUNDAY, JULY 12th 

at the Alexander 
Fireman's Grounds 
Rt. 89, South of Batavia, NY 

WIN!!! IC-U2AT 

plus hourly prizes 

No purchase necessary. 
ICOM personnel on hand to 
answer your questions - . . 

SPECIAL PRICES 
ON ALL 

ICOM EQUIPMENT 


• Convenient, easy-to-use front panel 
controls 

• All Mode operation 

• Fully automatic noise blanker—highly 
effective on pulse type (ignition) 

• Programmable scanning range 

• Scanning in 100 Hz. 1000 Hz. 10.000 
Hz, and 100.000 Hz increments 

• Five selectable memory channels 

• Favorite channel scanning from 
memory 

• Split frequency operation 

• Easy-to-read LED frequency display 

• Available in power outputs of 30 and 
100 watts 

• Microphone and power cord supplied 

RECEIVER 

Frequency Range: 23,0000-29.9999 MHz 
CircLHi Type* 

Syperheterodyne. dual conversion 
Clantfer Range * 500 Hz 
Sensitrvity: SSB 3 CW better than 0 3 pV lor 
10 dB S' N H. FM better than 0.,5 tiV for 
l2dB SINAD 

Selectivity -6dB -60dS 
SSB' CW 4.2 KHz 8.6 KHz 
AM, FM 6.0 KHz 18 KHz 

TRANSMITTER 

Frequency Range: 28.0000-29,9999 MHz 
Tuning Steps 

100 Hz 1 KHz. 10 KHz. 100 KHz. 1 MHz 
Emission Types; 

LSB, USB. CW. AM. FM 
Power Output: 30 watt Model 

SSB—25 watts. AM FM—8 watts, 

CW-30 watts 
Input 12.5 VDC 4A Max 
Power Output: 100 watt Model 

SSB— too watts -. AM FM— 30 watts. 

CW—125 watts 

Input 12.5 VDC 20A Max 

WARRANTY 

Limited one year warranty by Clear 
Channel Corporation of Issaquah. WA. 
30 Watt Model—Sugg Retail $379 
100 Watt Model—Sugg Retail S489 

Call for Our Special Price! 

PENETRATORII Wideband Antenna 


• Frequency Coverage 25-30 MHz 

• VSWR under 15 for 2 MHz bandpass 

• Rated 1400 watts RMS. 2800 watts 
PEP 

• Two Lengths 

Standard Length 73 inches 
Short Length 64 inches 

• Stainless steel construction 

• Standard s" . 24 stud type ' mtg. 

Sugg. List: $55 Call for Our 
Special Price! 

WE SHIP SAME DAY UPS— COD/VISA/MC 


(619)7444)728 
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THE NATIONAL li 
CHAMPIONSHIPS 

CW: September 5,1987 1' ' 
SSB: September 6,1987 ^ ^ ! 


For the first time ever, the “Little Gun” has a 
chance to become a National ChampionI The Na¬ 
tional Championships have been designed to rec¬ 
ognize the Contest Operator of the Year. Unlike 
other events, they single out the best Contest 
Operator in the USA, not just the station with the 
biggest hardware investment! 

There will be a National Sideband Champion 
and a National C\NChampion. The combination 
of these two contest scores will determine the 
Contest Operator of. the Year. 

Contestants, analyze your band plan. Do not 
take these events for granted. They are, without 
doubt, the most complex stress-testing events on 
the bands today. If you understand the rules, 
you‘11 recognize “traps” strewn in your path. Be¬ 
ing lax could spell your doom. Should you work all 
bands? How do you maintain your QSO rate with¬ 
out sacrificing your multiplier average? Should 
you be using the monobander? What happens 
when you switch to 10 or 160 meters for the 10- 
point QSOs? It’s up to you, the Operator, to do 
what’s best for you! 

EXTERNAL AMPUFiERS ARE PROHIBITED. 

Run barefoot (up to 200 Watts maximum exciter 
output power) or your entry is disqualified. 

Contest Dates 

The First Annual National CW Championship 
Contest is at 0000-2400 UTC on September 5, 
1987. 

The First Annual National SSB Championship 
Contest is at 0000-2400 UTC on September 6, 
1987. 

Eligibility 

Open to single-operator stations within the 50 
U.S. States only. A station must be capable of 
operating two or more bands; there are no single¬ 
band categories. Eligible bands include 10, 15, 
20,40,75/80, and 160 meters. 

Miscellaneous Rules 

Stations may operate only 18 hours of each 
24-hour contest. The same station may be 
worked once on each band. For stations submit¬ 
ting a contest entry, external amplifiers are strict¬ 
ly prohibited . Exciter output must not exceed 200 
Watts. 

Mandatory Band Switching 

This rule separates the men from the boys. 
Read it over several times, as it is the toughest 
rule to interpret. Be sure you understand it! Viola¬ 
tors must be disqualified and their entries pro¬ 
cessed as check logs. 

Stations submitting an entry must operate only 
on asingle band during the following time frames; 
0000-0300 UTC, 0300-0600 UTC. 0600-0900 
UTC, 0900-1200 UTC, 1200-1500 UTC, 1500- 
1800 UTC, and 1800-2100 UTC. In other words, 
you must establish a band within a time frame and 
cannot mowe from that band until the next frame. 
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At no I 

time from I ^ 

0000-2100 
UTC may you work 
the same band dur¬ 
ing two consecutive 
time frames. At least one 
time frame must pass before the same band can 
be worked again. From2100-2400 UTC only may 
stations switch to any band as often as they like. 

Exchange 

All stations must transmit RS(T) and U.S. State. 

QSO Points 

10 QSO points per valid QSO on 10 or 160 
meters. 5 QSO points per valid QSO on 15, 20, 
40, or 75/80 meters. 

Multiplier Points 

1 multiplier point for each state worked on 15, 
20, 40, or 75/80 meters. 2 multiplier points for 
each state worked on 10 or 160 meters. 

Multiplier Average 

Multiplier average is determined by totalling all 
multiplier points and dividing them by the number 
of bands operated. 

Antenna Multiplier 

3 Antenna Multipliers for each band worked 
with a wire antenna design or vertical antenna. 
Antennas must be fed with a single feedline and 
not be in a phased configuration. Quads are not 
considered wire antennas! 

2 Antenna Multipliers for each band worked 
with a duo-, tri-, or quad-band antenna fed with a 
single feedline and not in a phased configuration. 

1 Antenna Multiplier for each band worked with 
an antenna not specified in the previous two cate¬ 
gories. 

Note that more than one antenna may be used 
on a band but only one antenna maybe used at a 
time. 

Final Score 

QSO Points x Multiplier Average x Antenna 
Multiplier = Final Score. 

Contest Entry 

Entries must include a separate log for each 
band worked, a summary sheet itemizing QSOs 
per band, QSO points per band, multipliers per 
band, antenna multipliers per band, and total ac¬ 
cumulated score. Entries must describe antenna 
used on each band and sign a declaration that 


the contest oper- 
abided by the 
contest rules. 

Entry Deadline 

Entries must be post- 
marked and forwarded to the 
contest address below no later 
than October 20,1987. 

Rules, Forms, Entries 

Forms are available from the contest commit¬ 
tee. Send an SASE to: The National Champi¬ 
onships, 2665 Busby Road, Oak Harbor WA 
98277- 

Disqualifications 

Contestants not following the band-switch¬ 
ing requirements will be disqualified. Stations 
falsely reporting antennas used or falsely 
reporting output power will be disqualified. 
Scores requiring more than a 3% scoring adjust¬ 
ment due to duplicate contacts or scoring errors 
will be disqualified. Contest committee decisions 
are final! 

Penalties 

A penalty of one multiplier point, before 
averaging, will be assessed for each dupli¬ 
cate contact count on the same band and 
not discounted by the contestant on his/her 
entry. 

Awards 

A minimum of 250 QSOs must be worked to be 
eligible for awards. Awards will be issued to the 
operator with the most points in each Call District 
and U.S. State. Plaques will be issued to the 
National SSB Champion and National CW Cham¬ 
pion. 

The CONTEST OPERATOR OF THE YEAR 
TROPHY will be awarded to the contester with 
the highest combined score for the two 
contests. ■ 


Send For Your 
National Championship 
Entry Forms Today 

The National Championships 
2665 Busby Road 
Oak Harbor, WA 98277 




Robert E. Bloom W6YUY 
8622 Rubio A venue 
Sepulveda CA 91343 


The Two-Meter 
Transverter Project 

Build this VMOS transverter and use all of your 
Kenwood TS-940's bells and whistles—on two meters! 


Y ou are the proud owner of Kenwood’s 
amazing TS-940S. After about two 
months of discovering new buttons every 
day, you’ve run across the transverter access 
jack on the rear panel. Now that you have 
found it, what do you do with it? 

Interfacing a transverter with the 940 not 
only allows you to expand the 940’s fre¬ 
quency range into the VHF or UHF range but 
also enables you to use all of the 940’s modes 
and functions up there. In addition, you can 
enjoy direct frequency readout to the near¬ 
est 10 Hz. 

I operate OSCAR 10 and SSB on 2 me¬ 
ters. Initially, I decided to make up a TS- 
940 converter interface for use on OSCAR. 
The unit features a highly stable ground- 
ed-gatc rf amplifier, a 40-MHz third-over- 
tone crystal oscillator, and a tripler for a 
120-MHz output. This would call for a 
24-to-28-MHz vfo i-f from the TS-940 
for direct frequency readout~24.0 MHz 
representing 144 MHz, 25.0 representing 
145, and 28.0 representing 148, along with 
fractional readout in between. The OSCAR 


10 beacon, for example, reads out 25.810.00 
(145.810 MHz). 

The excellent operation of the converter/ 
940 comboprompted the development of a 
full 2-meter transverter, which expands 
the 940 communication range to include 2- 
meter SSB, AM, and FM. You will soon 
find that you can work long-haul DX on 2- 
meter SSB without repeaters. SSB gets out 
great where FM does not. If you must use 
FM, the 940’s frequency split and smetf 
setsme buttons put you on any pair you want 
in a flash. 

The project breaks down into three seg¬ 
ments, but does not include the required 
13.0-volt regulated power supply. The first 
segment is the receiver converter (Figs. 1 and 
2); the second is the linear low-level transmit¬ 
ter amplifier stages (Figs. 3 and 4); and the 
final module is a two-stage, state-of-the-art, 
and fascinating VMOS 40- or 60-Watt linear 
amplifier (Figs. 5 and 6). 

Basic Material for Boards and Cases 

Although both single- and double-sided 


printed circuit material is used, you will be 
relieved to know that you will not be required 
to make etched boards. The basic circuit 
boards will have circuitry on both sides that 
arc interfaced through ^55 holes drilled 
through the board. The PC material is used 
for four purposes: double-sided board for the 
basic circuit, shields, and module case and 
single-sided material for terminal pads to 
hook all the components to. 

If you have a facility for cutting PC boards, 
you have an advantage. If not, you can do as I 
did~scribe, break, and file. It is not as diffi¬ 
cult as you might imagine. Take an old 1/2’’- 
widc chisel, grind the sides more or less thin 
and parallel, and form a sharp hook on the 
front side. The hook is fashioned to scribe 
deeply through the foil and into the fiber or 
glass material. 

You will need a cutting board about 1/2" to 
3/4" thick, two 3" or4" C clamps, and a .stout 
piece of steel to use as a straightedge. Mark 
off the material and clamp the straightedge to 
the material to be cut, the waste side exposed 
to the cutting edge of the chisel. Draw the 




Photo A. Top view of the receiver and transmitter modules, 
32 73 Amateur Radio • July, 1987 


Photo B. Bottom view of the receiver and transmitter modules. 









Photo C Top view of the power amplifier showing the heat sink. 


Photo D. Bottom view of the power amplifier. 


chisel along the scribe line, scoring away the 
material. It will take six to eight swipes to get 
the edge deep enough. For the initial large 
cuts, it will require scribing the board on both 
sides. 

The material can be snapped off while still 
clamped, or it can be placed between the jaws 
of a bench vise. As the pieces become 
smaller, the breaking of the material is all 
done in the vise. Like-sized pieces, such as 
the box sides, are stacked together and filed 


square in the vise. The material should be 
checked with a 6" or XT' carpenter’s square. 
This operation is time-consuming but sur¬ 
prisingly easy and precise. 

The single-sided material is cut into strips 
1/8", 3/16", 1/4", and a couple 5/16" wide. 
The wide strips are used on the power ampli¬ 
fier. These strips are cut to the desired length 
with side-cutting pliers (commonly called 
dikes). These pieces are the soldering termi¬ 
nal pads and are securely set into position on 


the circuit board with one or two drops of 
Eastman 910 adhesive (or Krazy Glue®). It 
takes about four seconds to set up and can be 
soldered to immediately. 

Box Measurements 

The receiver converter fils into a module 
5" X 4-1/4" X 2" divided into an upper sec¬ 
tion 1-3/16" deep and a bottom section 
3/4" deep (Fig. 2). This allows for the 1/16" 
section separator board thickness. Cut the 



Fig. /. Two-meter receiver converter. 
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long side sections to 5-1/8" and the narrower 
ends to 4-1/4". I used the weight and square¬ 
ness of a drill press vise to prop the material 
in position while spot-soldering the boxes 
together. You will need small pieces of jig 
material to hold the main board to the prop¬ 
er height position for the initial soldering of 
the box. 

The low-level transmitter module is 5" x 
4-3/8" X 2" (Fig. 4). Here again, make the 
longer side material 1/8" longer than the 5" 
main board length to compensate for the 
1/16" thickness of the two end pieces. 

The dimensions of the power amplifier will 
somewhat depend on the heat-sink material 
you use. My heat sink was 8" x 5-1/2". The 
nine cooling fins were only 1/2" deep, but 
were ridged on both sides. I recommend 3/4" 
to 1" fins. The PC board mounted within 
the heat sink and measured 7-3/4" x 3-3/4" 
(Fig. 6). 

The driver and final stages were laid out 
parallel to one another rather than in the 
more conventional serial layout. A shield 
of double-sided material separates the 
stages. A length of 1/8" 50-Ohm RG-174 


coax connects the output of the driver to 
the input of the final. I suggest a board 
width of at least 4" rather than the 3-3/4" I 
used. The final stage could be brought for¬ 
ward by about 1" to avoid crowding at its 
output. 

You can lay out the parts sequentially 
as construction progresses stage by stage 
from the schematic. The component layouts 
mainly show transistors, coils, tuning ca¬ 
pacitors, some coupling capacitors, and 
feedthrough capacitors in their relative place¬ 
ments. From there, it is easy to determine 
the position of the other components, namely 
1/4-Watt carbon resistors and .{X)l disc ce¬ 
ramic bypass capacitors. Other capacitors are 
dipped silver micas (dog-bone type). There is 
no reason to crowd, as there is plenty of room 
in each compartment for all of the compo¬ 
nents, even if those you choose are somewhat 
larger. 

Interfacing the System 
With theTS-940 

Since Kenwood does not make a trans- 
verter, they provide practically no informa¬ 


tion about using one, although they do give a 
very abbreviated drawing of the jack and its 
pin identifications. For more than this, you 
must refer to the Kenwood parts layout and 
schematic diagrams, which is quite a chore. 
The information in Fig. 7, a wiring dia¬ 
gram that includes the relay circuits, is what 
you need. 

Inserting the special 8-pin DIN plug into 
the jack immediately inhibits the 940’s LF 
transmit capability. The plug mechanically 
activates switch contacts that isolate circuitry 
from the HP antenna connections. (Refer to 
the service manual schematic on the upper 
left corner of page 103.) 

Here are the pin functions from page 29 of 
the operator’s manual: Pins 1 and 3 are 
grounding connections for the shields of RG- 
174 coax. Pin 2 provides the 12 volts @ 50 
mA needed to activate an external control 
relay. Pin 4, when grounded by an external 
switch, activates an internal (940) relay (^3), 
which disconnects the 940*s vco from its rf 
amplifier input stage. Pin 5 accepts the 
transverter’s receiver mixer output (24-to- 
28-MHz) signal. Pin 6 is an ALC signal if 
you need it for an amplifier. Pin 7 provides 
a vco i-f signal output of about 100 mW for 
the transverter’s transmit mixer. Pin 8 is 
the 940’s internal high-frequency antenna 
junction. 

Get an 8-pin mike plug and jack—the same 
as on your mike input to the 940. This will 
become the input plug for the transverter. It 
and a triple-pole double-throw switch are in¬ 
stalled on the low-level transmitter module 
where all control takes place. 

Make up a 5-wire cable approximately 
18" long; attach the DIN plug at one end 
of the 8-pin mike plug on the other. Three 
of the conductors will be RG-174 1/8" 50- 
Ohm coaxial cable (available from Henry 
Radio). The coax cables connect to pins 5, 
7, and 8. Insulated stranded 20-gauge wire 
conductors connect to pins 2 and 4, To 
avoid confusion, the same numbering is used 
on the mike plug end as is used on the DIN 
plug. The on/off switch provides a ground 
return for the 940’s transverter jack pin 4 
as noted above. It also provides 12 volts to 
the transverter oscillator chain and it con¬ 
nects pins 5 and 8 of the DIN plug together 
to reestablish low-frequency transmission ca¬ 
pability to the 940 when the transverter is 
turned off. 

Now, before I get into the construction part 
of the transverter, there is a necessary bit of 
vital information about the 940 of which you 
should be aware. Ham equipment with full 
coverage of 2 to 30 MHz has built-in trans- 
mit-inhibiting circuitry so that the equipment 
will not transmit out of the authorized ham 
bands. You will, however, need transmitting 
capability from 24 to 28 MHz in order to use 
the transverter. 

In order to have this capability, you 
will have to cut diode D130, which is lo¬ 
cated on the unit B PC board located just 
behind the LCD sub-display and the 
notch squelch control. (This information 
was previously published in the Ken¬ 
wood newsletter of the International Radio 
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Fig, 2, Relative parrs placement diagram for (he receiver converter. 
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Fig. i. Low-level transmittermixer and 144-148-MHz linear amplifier chain. 


Club, issue 54, May, 1985.) Now, let's pro¬ 
ceed in earnest to the heart of the technical 
material. 

Receiver Converter Description 

The basic circuit concept with much modi¬ 
fication and redesign was made around the 
converter published in the 1985 f\KKhHand- 
hook (from the chapter on VHP equipment, 
page 31.5). I had difficulty getting any of a 
quantity of overtone crystals to operate as 
described in the oscillator circuit shown. All 
of the crystals wanted to oscillate on their 
fundamental, but did put out the third over¬ 
tone at the drain. Despite that, all of the 
crystals were militaiy overtone devices. I 
was unable to isolate the fundamental of 
13.33333 MHz while trying to get a single 
JFET to multiply out to 120 MHz in its out¬ 
put drain. It might work with some crystals, 
however. 

This circuit was redesigned using a bipolar 
2N3563; it will work equally well with a 
2N918 or 2N2222. One of my converters 
worked well with an air coil in LI 1, but I 
detected some stray signals radiating in a 
second unit. The condition was resolved by 
use of a capacitive divider and a toroidal 
inductor. Attempting to obtain too much 
from a single stage has its drawbacks, so I 
added a tripler circuit. 

There is always a loss in output when you 
are frequency multiplying. For a rule of 
thumb, you can retain about 55% of the input 
power in doubling and about 35% when 
tripling. I thought of using a 60-MHz crystal 
and a doubler, which may have eliminated 


one of the stages in the chain, but I had second 
thoughts on the matter. 

Before leaving the oscillator stage, I should 
note that the lowest frequency obtainable 
from the oscillator with the crystals pur¬ 
chased was 375 Hz high. Adjustment of Cl 
only increased the frequency further. A small 
inductance that I designate as LO was added to 
the end of the crystal that would normally go 
to ground. This brought the frequency down 
by about 500 Hz. 

Too much inductance will stop oscilla¬ 
tion altogether. I ended up with about .39 
uH, .5 uH, or .6 uH maximum. You can 
make up this inductance by winding #36 
wire on a 1/4-Watt resistor of 5,000 Ohms 
or higher. Start with about 20 turns and re¬ 
move turns until the frequency is down by 
about 400 Hz. A small trimmer or air ca¬ 
pacitor can tune the inductance, I used a 3- 
to-22-pF air trimmer, but it only required 
about lOpF. I tuned out one-half of the capac¬ 
ity in Cl 1, then set the exact frequency or 
slightly below with C12, then tuned it right on 
with Cl 1, 

The test point for the counter probe was 
at the capacitor divider Junction (Cl3 and 
C14). I used the counter test probe in its 
XIO position for minimum circuit loading. 
Another way would be to hold the tip of 
the probe near L13 and adjust the oscillator 
to exactly 120 MHz. If the crystal you use 
falls below 40 MHz with one side of the 
crystal to ground, you can eliminate LO and 
C12 by directly grounding that side of the 
crystal. 

The tripler output is tuned to 120 MHz by 


virtue of L12 and C15.1 used a2N4221 JFET 
for the tripler, although a 2N5485 or 5486 
and others can be substituted. An additional 
120-MHz stage was needed, but did not re¬ 
quire a great deal more gain for receiver 
injection. 

Some additional oscillator level is required 
for the transmitter section. This initially cre¬ 
ated a moderate problem: The first unit I 
made up had Just enough gain in this stage to 
provide the proper receiver mixer injection 
voltage one turn off the hot end of the coil. 
Everything was fine until I got to the low- 
impedance point for driving the additional 
stage for the transmitter where the tap was 
Just off the cold end. 

When I switched to transmit, the lower 
impedance lap on L13 was less of a load on 
the circuit and required less capacity for reso¬ 
nance. I had to provide a diode-switched ca¬ 
pacitor in the circuit to regain resonance for 
receive. The present revised Q6 circuit now 
supplies enough gain so that the receiver in¬ 
jection point is Just above that for the trans¬ 
mitter and no additional compensating capac¬ 
itor is required. 

Cascaded Front End and Filters 

A previous converter had intermod from 
a local FM station. I had to build a sepa¬ 
rate outboard filter to lake care of this 
problem. On the input of tlie revised cir¬ 
cuit located on the bottom side of the receiv¬ 
er module is a combination bandpass fil¬ 
ter and an 88-MHz commercial FM band 
filter. This converter also has ca.scaded JFET 
pre-selector stages. Each stage has approxi- 
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mately 12 dB of gain. A single dual-gate 
MOSFET stage would provide 25 dB of gain, 
but could be quite unstable, especially in 
combination with my mast-mounted (low 
noise figure, 20-dB gain) GaAsFET pream¬ 
plifier. Grounded-gate FETs have only about 
one-half the gain of a dual-gate MOSFET, 
but they have two big advantages: low noise 
and high stability. 

The first stage, including the separately 
shielded L5, is also located on the bottom of 
the receiver module. A low-impedance tap on 
the coil connects to a 10- or 15-pF capacitor, 
then through a short piece of RG-i74 50- 
Ohm coaxial cable up to the top side of the 
board and to the second grounded-gate stage 


where L5 and Q2 have separate shielded 
compartments. 

The mixer stage Q3 is a dual-gate MOS¬ 
FET. The broadband mixer output is made 
up of 1/4" toroidal core inductors. Although 
I had fixed capacitors across these coils, 
the exact capacity would depend on the 
variations in core material, so I suggest 
small variable capacitors across both L8 
and L9. 

Summing up, the components in the con¬ 
verter, the oscillator tank, and the tripler 
stage use toroid core coils as does the 24-to- 
28-MHz mixer stage. (Toroidal cores are 
available at a nominal fee from Amidon 
Associates, 12033 Otsego Street, North 


Hollywood CA 91607.) The Q6 120-MHz 
oscillator stage of the receiver does not 
have sufficient power for the transmitter 
mixer, so an additional stage Q7 was add¬ 
ed. A 2N918 or 2N2222 can be used. There is 
at least 1.5 V rms at its output for a minimum 
of 45 mW. 

Transmitter Mixer Circuit 

I researched a myriad of possible mixer 
circuits, including both active and passive 
double-balanced designs. Each was rejected 
for one reason or another. Serious consider¬ 
ation was given to the passive double-bal¬ 
anced design. But major advantages were 
immediately apparent by substituting bipo¬ 
lar transistors for the diodes. This brought 
things into the active concept: bipolar versus 
MOSFETs. A comparison of major charac¬ 
teristics, such as dynamic range, suppression 
of intermodulation products, and cross-mod¬ 
ulation effects, was performed. 

FETs have inherent transfer characteristics 
approaching a square law response; thus, 
third-order intermodulation products are 
much reduced over that of the bipolar device. 
Harmonic distortion and cross-modulation 
effects are third-order dependent and are 
greatly reduced when FETs are used in an 
active balanced mixer. A secondary advan¬ 
tage is derived from the available conversion 
gain so that the FET mixer becomes simulta¬ 
neously equivalent to both a demodulator and 
a preamplifier. Finally, the FET has an ad¬ 
vantage in both signal conversion and local- 
oscillator noise reduction. In the final resolu¬ 
tion, a single active balanced mixer using a 
pair of 2N5485 JFETs into a 50-Ohm config¬ 
uration was selected. 

The 24-to-28-MHz output from the TS-940 
has a peak-to-peak output of about 100 mW. 
The 1.26 volts measured is about 31 mW 
rms. Its input to the mixer is at the 50-Ohm 
tap on tlie input toroid (L2). The 45 mW from 
the LI3 tap from the Q7 stage provides a 
120-MHz mixer output of approximately 0.5 
volts rms. 

The mixer potentiometer (R) should be ad¬ 
justed for minimum 120-MHz signal in the 
mixer output. This should be observed on a 
scope or spectrum analyzer. If none is avail¬ 
able, adjust the source resistance in Q8 to 
equal that in Q9. 

The mixer output is amplified through 
three 120-MHz linear-amplifier stages. The 
Q10 stage at its low impedance output is 0.75 
V rms. The output at a similar point at Q11 
measures 2.0 volts rms. Each of these two 
stages uses 2N918 bipolar transistors. The 
third hard linear biased stage uses a 2N3866. 
The linear output measures between 400 and 
500 milliwatts. When the lO-Ohm emitter 
resistor is paralleled with another of equal 
value, the output increases by another 100 
mW. With the emitter connected directly to 
ground, the output is between 850 and 950 
mW depending on the supply voltage of 12.5 
and 13.5 volts. A small heat-sink hat should 
be placed on the 2N3866. The transistor nor¬ 
mally runs cool to the touch but will heat up 
when swr is present. 

Up to this point, the transverter was pow- 
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ered with a 1.2-Ampere hour 12-volt gell 
cell, and a range of 40 miles was conducted 
on SSB AM and FM during a test program. 

VMOS Power FET 60-Watt Amplifier 
The DU-1240T and 1260T are N-channel 
MOS power FETs operating in an enhance¬ 
ment mode, and they have generated one of 
the most interesting aspects of this program: 
VMOS—vertical metal oxide semiconductor 
field effect transistor. Up until a short time 
ago, VMOS was entirely new to me. These 
devices are not similar to bipolar transistors; 
they are more like vacuum tubes, but differ- 


Fig, 5. VMOS^powerpower amplifier, 

ent from both. As examples: Bipolar tran¬ 
sistors have low input and output imped¬ 
ances. The input and outputs look inductive; 
the hotter they get, the more current they 
draw, and thus they get hotter until they self- 
destruct. 

VMOS or MOS power FETs are high- 
impedance devices (possibly higher than vac¬ 
uum tubes), are capacitive devices rather than 
inductive, and the hotter they get, the less 
current they draw until they shut themselves 
off. Bipolar transistors are made for specific 
operating frequencies. As these devices have 
much more gain at lower frequencies, they 


are prone to self-oscillate at the lower fre¬ 
quencies; therefore, the voltage supply cir¬ 
cuits must contain filters and bypassing for 
both high and low frequencies or else they 
will burn up. 

VMOS, on the other hand, has a very 
flat frequency gain response and can be 
used at any frequency below the highest 
design frequency. Ideally, a SOO-MHz unit 
can also be used at any low frequency. 
It is common to see a 400- or 175-MHz 
VMOS transistor used in a broadband 2- 
to-30-MHz amplifier. They can be biased 
for class A, B, C, D, and E operation. Oth- 



Fig. 6. Approximate orientation of major components for the power amplifier. 
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er than for low signal levels, bipolar de¬ 
vices cannot be used in class A operation 
and for the most part are made to operate 
in class C. Most manufacturers state that 
you cannot destroy a VMOS device by over¬ 
driving, and some will not admit to sudden 


failure in a new design because of oscillation. 

In order to make a VMOS operate in class 
A or B, it is necessary to set up a quiescent 
drain current level by biasing the high- 
impedance input gate with a positive dc 
voltage level. The gate circuit has a thin bar¬ 


rier wall to the source. Self-oscillation can 
break down this wall in a few milliseconds, 
destroying the little devils. In a new circuit, 
they may have to be tamed. 

Another feature that differs from the vacu¬ 
um tube or bipolar transistor is that a common 
spec for mismatch tolerance is 30:1 vswr. 
The standard practice of M/A-Com Phi, Inc., 
one manufacturer of VMOS, is to test all of 
their production devices at an swr of 20:1. 
Junction temperature of the devices is 200° C 
(392° F). Nominal power gain is 10 dB; 
efficiency is 60% or better. 

The three devices selected for use in 
this amplifier were the M/A-Com DV- 
1210S, DU-1240T, and DU-1260T, all 12- 
volt devices with linear output levels of 
10, 40, and 60 Watts, respectively. Oper¬ 
ating voltage is 12.5 volts. Maximum voltage 
for the drain is 45 V, source 30 V; total 
maximum device dissipation is 160 W and 
240 W, respectively, for the 40- and 60- 
Watt units. On the 60-Watt unit Vgs, the 
gate to source bias voltage of 4 volts will 
produce a 6.0 Ampere quiescent drain cur¬ 
rent. (See Fig. 8.) 

Physical Placement of Components 

It is important to connect both top and bot¬ 
tom foil surfaces of the PC board together at a 
number of points around the perimeter and at 
two points near the source of both power 
transistors. Drill #55 or smaller holes and 
feed a small gauge tinned wire through each 
hole; solder on both sides of the board. 

It will be necessary to cut rectangular holes 
in the board for the heat sink of both transis¬ 
tors. Allow just enough clearance for the 
transistor mounting to pass through the hole. 
There should not be more than 1/16" overall 
clearance—that’s 1/32" all around. 

Mount the transistors with H-40 thread ma¬ 
chine screws. This means careful drilling and 
tapping. Take it easy and use a lubricant when 
tapping. The DV-1210S transistor package 
has four terminals with a cross configuration 
in respect to the heat-sink mounting; there¬ 
fore, the rectangular hole will be 45 degrees 
to the line of input/output. 

TheDU-1240T and 1260T transistors have 
six tabs. The outer four tabs are the source, 



DV-1210S 

DU-1240T 

DU-1260T 

Vos 

Id (Amperes) 

Vgs 

Id (A) 

Vgs 

Id (A) 

1.5 V 

0.0 

2.0 V 

0.0 

1.5 V 

0.0 

2.0 

0.020 

2.1 

0.100 

2.0 

0.500 

3.0 

0.200 

3.0 

0.600 

3.0 

2.0 

4.0 

0.550 

4.0 

1.5 

4.0 

4.0 

5.0 

1.0 

5.0 

3.0 

5.0 

6.0 

6.0 

1.5 

6.0 

4.0 

6.0 

9.0 

7.0 

2,0 

7.0 

6.0 

8.0 

10.5 

8.0 

2.5 

8.0 

7.5 

10.0 

11.0 

9.0 

3.0 

10.0 

10.0 

12.0 

12.0 

10.0 

3.5 





12.0 

4.5 






Table L Typical transfer characteristics: Ip drain current versus Vos gate voltage (drain 
voltage of 12.5 volts. 



Fig. 7. Wiring and relay-switching diagram. Pins to the transverter plug on the TS-940S: 1 and 
3—ground for coax shields; 2—12 volts @ 50 mA onxmit; 4—transverter on/off switch; 5—Rx 
signalfrom converter; 6—ALC external; 7—rf output to Tx mixer, 24 to 28 MHz (yfo); 8—940S 
HF receiver signal connects to pin 5 for normal xmit operation of940 on HF (connects to RY3). 



Fig. 8. Power input versus power output for the DV-1201S, DU-1240T, and DU-I260T, plotted with data from Table 1. 
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and eventually get soldered to the top foil. 
The cutout for these transistors is at right 
angles to the direction of component layout. 

Referencing the schematic (Fig. 5), you 
will notice a rectangular box at both the gate 
and drain of each transistor. This is a small 
stripline inductance etched into the foil. You 
might wonder why this is not made up like a 
large solder pad. The additional 1/16" board 
thickness would put a strain on the transistor 
tabs. The PC board is already raised above 
the heat sink by about 3/32", or almost the 
thickness of two boards less foil. You do not 
want the PC board material to pick up the 
radiated heat from the heat-sink material. If 
you want to experiment, you will have to 
reduce the board clearance by about 1/16". 
The rectangular inductances are called out as 
LI A and L2A on the driver stage and are 
about 1/2" long. L3B and L4B on the more 
critical final are I" long. 

On the final stage, it will be necessary to 
taper the ends of the inductors closest to the 
gate and drain so that the grounded source 
tabs do not touch them and short the gate or 
drain. It is also prudent to make a diagonal cut 
away of the source tab material on the inner 
edge of all four tabs. 

Note the resistor at the gate of DU- 
1260. This was necessary to set up a negative 
feedback voltage to prevent oscillation. Take 
three lO-Ohm carbon 1/4-Watt resistors and 
prepare them as follows: 

Cut one end to a length of approximately 
5/32" and bend it at a right angle to the 
resistor body. Bend the other end back along 
the body of the resistor, approximately 3/8". 
Bend the gate transistor tab upward 90®. The 
3/8" lead of each of these resistors is sweat- 
soldered to the rectangular inductance, and 
the resistors stand vertically up from the 
board. These may not be necessary if the 
stage is stable. I used them with the 40-Watt 
device, but the 60-Watt device required more 
drive, which was reduced with the resistors in 
the circuit. I did not use them in the 60-Watt 
amplifier. 

The Unelco or Underwood noninductive 
lOO-pF C8 and C9 capacitor tabs are soldered 
to the center of the rectangular inductance, 
one capacitor on either side (across from one 
another with tabs almost touching). Solder 
the capacitor cases to the foil ground. CIO 
(100 pF) connects to the midpoint of L4B. 
The RFC3 connects midway between the C10 
tab and the drain. Cl 1 (22-pF) connects to 
one corner of L4B. The coil (L4) connects at 
a point next to the Cl 1 connection. You will 
need a 1/2" x 1/4" solder tab placed in a 
direction inboard and at right angles to the 
input end of L4B. 

There are four components with one of 
their ends connected to the pad: the output 
end of L4, CI2, C13, and CI4. If the output 
harmonic filter is incorporated, C15 will be a 
lO-pF fixed disc ceramic NPO. If not, this 
becomes a 3-20 (approximately) variable mi¬ 
ca compression trimmer (Arco ^422 or 
equivalent). 

I did not incorporate this filter in my de¬ 
sign. Instead, I made up a separate module 
using BNC connectors and a T filter picked 

'When You Buy, Say 73” 


C1.C2 

Receiver Converter Major Components Parts List 

1-7-pF miniature piston type 

C3, C7,C8, 
C15,C16 

2-12-pF 8-plate E. F. Johnson or equivalent 

C4 

3-18-pF plated air capacitor or equivalent 

C5 

4-20-pF 14-plate E.F. Johnson air capacitor or equivalent 

C9.C10,C14 

Miniature flat-wafer-type 7-40-pF variable 

C11 

4-^5-leaf postage-stamp-type variable Arco or equivalent 

LO 

See text for variations on coil LO in oscillator 

L1,L3 

7 turns #16 tapped at 1-1/2 turns from ground end 

L2 

32 turns #24 on T-50-12 toroid core or 27 turns #26 on T-37-10 

L4 

core (1 pF on L2 can be a low selected value to set the 88-MHz notch.) 

5 turns #18,5/32" tapped at 1-1/4 turns and 1-3/4 turns from ground end 

L5 

5 turns #18 wound on the threads of a 1/4" 20-bolt tapped at 3/4 

L6 

turns from ground end 

5 turns #18,5/32" diameter tapped at 1-1/4 and 1-3/4 from low end 

L7 

5 turns #18, on 1/4" 20 bolt 

L8 

4 turns #18, on 1/4" 20 bolt set at right angles with L7 

L9 

15 turns #28, on T-25-6 Amidon toroid core 

L10 

14 turns #28, on T-25-6 Amidon toroid core tapped at 4 turns 

L11 

15 turns #18 on T-50-12 core 

L12 

4 turns #18 on T-50-12 core tapped at 1 turn 

LI 3 

4 turns#18 on 1/4" 12x20 bolt tapped at 1/4 and 1/2 turn from 

Q1,Q2 

ground end 

2N5485 or 2N5486 or equivalent JFETs 

Q3 

40673 dual-gate MOSFET or equivalent 

Q4 

2N3563 

Q5 

2N4221 JFET or equivalent 

Q6 

2N918 or equivalent 


Low«Levei Transmitter Major Components Parts List 


LI 

L2 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

L10 


RFCt 

RFC2 

Cl 

C2-C5 

C6-C10 

Q7 

Q8, Q9 
010,011 
012 


1-8 

1-8 

1-8 

RY3 

RY2 

RY1 

1N4004or 1N4005 


7 turns 1/8" #18 enameled wire, 1/8" inside diameter close wound 
27 turns, #22 enameled wire tapped at 14 turns, wound on T-50-12 
core 

5 turns #18,3/8" tapped at 3/4 turn on cold end 

5- 1/4 turns #18,3/8" diameter tapped at 1/2 and 1-1/2 turns 
from hot end 

.56-uH RFC 

4 turns #18,9/32" diameter tapped at 1-1/2 and 2-1/2 turns 
from hot end 

3 turns #18,1/8" diameter 

10 turns #28 enameled, on a 62-Ohm 1/2-Watt resistor 

5 turns #18,1/4" diameter 

6 - hole ferrite #43 material, .394" long and .236 o.d. or #73 material 
.437" long and .062 o.d. (Amidon Associates or equivalent, 

3 turns #28 wire) 

1 uH 
.56 uH 

56 pF to broadband resonate L2,24 to 28 MHz 

2-12-pF 8-piate E. F. Johnson 189-503-45 or equivalent 

7- 45 or 7-50 leaf-type mica compression trimmers type 403 or 
235-7345-P026 Arco #422 or #426 or equivalent 

2N2222 

2N5485or2N5486 

2N918 

2N3866 

1 miniature TPDT switch 

Pin special DIN plug from Kenwood 

Pin mike jack, male from Henry Radio 

Pin mike plug, female from Henry Radio 

4-pole double-throw 12-volt (small RY with stout contacts) 

SPOT 12-voit (heavy gold-flashed contacts) 

A small relay similar to RY2 to be situated in the power amplifier for 
antenna switching 

3 each, to be used as transient suppressors across the relay coils 


Except for cntical circuits, most values of capacitors and resistors are +30%. 
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Power MOS Amplifier Ma|or Components Parts List 

Ql 

DV-1210S power MOS transistor. M/A Com Phi, Inc, 

Q2 

DU-1240T or DU-1260Tas above 

LI 

4 turns #22, close wound, 1 1B* inside diameter (enameled) 

L2 

3 turns #20, close wound, 1/8" inside diameter (enameled) 

13 

3 turns #20,5/32" diameter, enameled, close wound 

L4 

2 turns #20,5/32" diameter, enameled, 5/32" diameter 

L5,16 

Filter optional, 2*1/2 turns #20,5/32" inside diameter 

LI A, L2A 

Are strip line inductances etched or scribed into the PC board material, 


1/2" X1/4" 

13B, L4B 

Are strip line 1" x 1/4" in PC board 

RFC1 

8 turns #20 enameled, 1/4" inside diameter, close wound 

RFC2, RFC3 

9 turns #20,5/32" inside diameter, close wound 

C1,C2 

Small compression mica trimmer capacitors Arco or equivalent 

C3 

Small compression trimmer as above, 15-80 pF 

C4 

As above in 4-40 pF 

C5, C6 

As above in 3-30 approx. 

C7. Cl 2 

10-pF disc ceramic short leads 

C8-C10 

1 00 pF Underwood, Unelco, or other non-inductive leadless 


capacitor 

C10 

Can be variable 

C11 

22-pF short lead disc ceramic 

C13 

3-20 compression mica capacitor (1 " size body), preferably if 


running 60 Watte 

C14 

Arco 303N 10-80 pF 

C15 

3-25*pF 303N 10-80 pF 

C16, Cl 8, Cl 9 

10-pF NPO disc ceramic 

C17 

15-pF mica ceramic 

C20 

,001 disc ceramic 

C21 

1-uF tantalum 

C22, C23 

470-pF disc ceramic or sfwrt-lead dipped silver mica 

*R 

See Text- 3 each 10-Ohm 1/4*Watt carbon resistors 

•c 

500-pF low-inductive capacitor 

Use .001 disc ceramics In the 13-volt line whenever entering a new branch. 

Underwood/Semco metal-clad nonlnductive rf mica capacitors and other hard-to-locate 
items are available from Communications Concepts, Inc., 2648 North Aragon Avenue, 
Dayton OH 45420. 


out of the fourth edition of the RSGB VHF/ 
UHFManual , chapter 7. {Modified Tfilter-- 
Two l/2''-diameter 4-turn coils spaced 3/8*' 
on a single winding of ^14 tinned wire, spac¬ 
ing of one wire diameter between turns. A 
2-22-pF Arco capacitor from junction to 
ground. Case made of double-sided PC 
board. 2-1/4" x 2" x 1-1/4" outside dimen¬ 
sions. Ends of coils grounded to sides of case 
just below BNC connectors. End coils tapped 
at 3/4 turn, each connected to a BNC connec¬ 
tor. Tap should be matched for 50 Ohms 
using Bird 43 power meter and 50-Ohm ter¬ 
mination and reflected power mode. Output 
of coil finally matched to antenna filler is 
tuned to center of 2-MHz band segment prior 
to the optimum adjustments.) 

A 1" high double-sided shield is placed 
lengthwise between the driver stage and the 
final. A short length of RG-174 or belter 1 /8" 
coax runs from the output of Q1 to the input 
ofQ2. 

After verification that you have the proper 
output from the 3866 stage, power up the 
driver stage of the amplifier only, First, tem¬ 
porarily terminate the 1210 stage with a 50- 
Ohm resistor. Set the gate voltage to about 
3.5 to 3.8 volts for a drain current of400 mA. 

At this point, you could really use two Bird 
43 power meters as you want to adjust Q1 for 
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maximum output. 1 suggest applying only 
about 11.0 volts to the Q1 stage. Monitor the 
temperature of the 3866. Adjust the input of 
Ql, Cl, and C2 for minimum swr to the 
3866. Once the input is adjusted, the 
wattmeter is placed in the output of Q1 and 
adjusted for 5 Watts output. Adjust the 10k 
gate voltage pot to set the output. See Fig. 8 
and Table 1 for plots and data of output ver¬ 
sus drain current. Connect the RG-174 coax 
to the input of Q2 (remove the 50-Ohm resis¬ 
tor load). 

The final amplifier is adjusted with the 
power meter connected to the output of the 
amplifier. This adjustment is easier than the 
lower stages as we have no concern with swr 
when using VMOS. Just adjust C5, C6, C4. 
and Cl 5 for maximum output. Apply operat¬ 
ing voltage and adjust gate voltage for proper 
quiescent drain current and power output. 
And, yes, the 2N3866 transistor still operates 
linear unless it gets very hot. 

At 400 or 500 mW, I still recommend the 
small heat sink; 400 mW runs very cool and is 
sufficient to drive the amplifier to its full 
nominal output of either 40 or 60 Watts de¬ 
pending on the output transistor chosen. 

VMOS Power Amplifier 

I am so enthused by the improvement of 


MOS power operation over that of bipolar 
transistors and, yes, even to that of vacuum 
tubes that I predict that within the noi-too-dis- 
tani future we will witness an almost com¬ 
plete replacement of bipolar transistors by the 
use of VMOS or UMOS technology. From 
what I understand, UMOS is just an improve¬ 
ment in the MOSFET technology that has 
evolved into the standard—a vertical planar 
four-layer semiconductor process called 
DMOS or double-diffused MOS. 

The manufacturer’s specification sheets 
emphasize the following features for VMOS 
power FETs in the N-channel enhancement: 
infinite vswr; no thermal runaway; broad¬ 
band capability; class A, B, C, D, and E; low 
noise figure; high dynamic range (typical 10 
dB); simple bias circuitry; and no problem 
finding devices to 120 Walls and linear to 500 
MHz at 12 and 28 volts. Units of 100 volts to 
150 Watts at 175 MHz with 17 dB of gain are 
also available. 

Final Coastruction Notes 

The measurements given for the place¬ 
ment of the shield can be varied. Don’t for¬ 
get to drill holes or notches in the di¬ 
vider shields to accommodate feedthrough 
wiring, before you solder the separators in 
place. A nice thing about this type of con¬ 
struction is that should you change your mind 
for the position of a solder pad once it has 
been put in place, you can remove it by 
prying it up with a sharp thin screwdriver. 
Sometimes it lakes a little doing as this glue 
really holds. 

You might at this point note that RY2 and 
RY3 are both located on the bottom of the 
low-level transmitter module, while RYl, 
the antenna relay, is mounted on the power 
amplifier board in the shielded compartment 
with the driver transmitter Ql. The re¬ 
lays having plastic cases are held in place 
with double-backed tape. Yes, it holds very 
securely. 

The Ql first grounded-gate receiver am¬ 
plifier stage along with the bandpass fil¬ 
ter and the .88-MHz filter are located on 
the bottom of the converter module. Also 
on the bottom side are some components 
of the local-oscillator stage—source volt¬ 
age filters, the oscillator 12-volt regulator 
chip, the oscillator bias resistors, the LO 
inductor, and the C12 oscillator tuning ca¬ 
pacitor. 

The 12-volt oscillator regulator was used to 
stabilize the oscillator frequency. It was 
found that the oscillator frequency would 
shift a couple hundred cycles if the main 
power-supply voltage was variably set to 
12.5 V, 13.0 V, or 13.5 V—the main supply 
necessary to supply the voltage and current 
(power) to the final amplifier. 

There is a considerable amount of ex¬ 
tra room on the bottom side of this module. 
The 78L12 regulator chip can actually go 
almost anywhere thereon. I placed it close to 
one of the feedthrough capacitors furnishing 
voltage to the oscillator chain. Like the Q4 
oscillator, it also regulates Q5 and Q6 of this 
chain. 

The oscillator chain voltage remains on 





during both transmit and receive. Receiver 
front-end source voltage is removed during 
the transmit mode, while source voltage to 
the transmit stages is removed during re¬ 
ceive. Refer to the relay circuit for the 
voltage distribution cycle. 

You will note that the first rf stage has the 
output circuit isolated by a shield. It might be 
prudent to flip the physical positioning of the 
two sections as this will shorten the RG-174 
coax to a fraction of an inch in length. There 
has been no problem from this; it just makes a 
better layout to flip the sections. 

Transmitter Low-Level 
Linear Amplifier 

The 13-volt supply line is well-filtered not 
only in the low-level linear amplifier module, 
but also through the entire transverter. You 
may have noted the high quantity of .001-uF 
capacitors used. These are small disc ceram¬ 
ics with a 100-volt dc rating. All resistors 
throughout are 1/4 Watt unless specifically 
shown otherwise. 

The low-level amplifier has an output 
power of 400 mW. The Q12 2N3866 pres¬ 
ently has a lO-Ohm resistor in the emit¬ 
ter. This value can be reduced to zero if 
needed. By shunting a second lO-Ohm 
1/4-Watt resistor to that already in the 
emitter, you can increase the power output 
to 600 mW. Placing the emitter directly to 
ground increases the output to 0,8 Watts 
or 0.9 Watts when feeding the VMOS am¬ 
plifier input at low swr. If, however, the 
swr rises, the Q12 transistor will heat up. A 
small heat-sink hat should be placed around 
the case. 

Tuning Notes 

Since the transmitter is more broadband- 
ed than the receiver, it covers the full 4 
MHz easily when adjusted at the band cen¬ 
ter. The receiver will cover the full 4 
MHz, but will lose resonance at the band 
ends. If your greater interests are with 
OSCAR 10 and .single sideband, peak the 
receiver rf stages for 145 MHz to efficient¬ 
ly cover 144 to 146 MHz. Now, even though 
there will be some gain sacrificed at the 
high end, the power of the repeaters in this 
band segment will overcome the small loss 
in gain. 

If there is anything of question that I have 
not included, feel free to drop me an SASE 
with your comments and questions. I am 
quite sure that once involved with this pro¬ 
ject, you will find it most enjoyable and will 
discover the real rewards of operating in any 
mode. ■ 
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NEW DTMF DECODER 
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Actual Size 



FOUR-DIGIT DTMF DECODER 
Model ST-BOO 




• Compact Size- Measures only 2.0" L x 1.25" W 
X .4" H for easy mounting in most radios. 

• lUo Coding Restrictions -Unrestricted use of all 

16 DTMF digits. 

• Multiple Outputs- For control of speaker, horn, 
and call light. 

• Remote Reset -Allows latching toggle function 
for "on/off" applications. 

• Group/All Call -For fleet selective calling 
applications. 

• Wrong Digit Reset- Minimizes the chance of 
falsing. 
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__ qty. 1-9 


CALL TOLL FREE [800] 227-0376 

23278 Bernhardt St., Hayward, CA 94545 
[415] 887-1950 • TWX 910-383-070^ 


CIRCLE 299 ON READER SERVICE CARD 





.. .at last... 
your shack organized! 

A beautiful piece of furniture — your XYL will love it! 

$184.50 S-F RADIO DESK 


Also Available. 

I^FIoof Space: 51" Wide by 30" Deep 

$199.50 


Deluxe-Ready to Assemble 

Designed with angled rear shelf for your 
viewing comfort and ease of operation. 
FINISHES: Walnut or Teak Stain. 

Floor space: 39" Wide by 30" Deep 

Additional Information on Request. 

Checks, Money Orders, BankAmericard 
and Master Charge Accepted. 

F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 
_DEALER INOUIRIES INVITED_ 

S-f IlfiHileur RAdio/ervice/ 
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4364 KEYSTONE AVENUE » CULVER CITY, CALIF. 90230 - PHONE 


ISISL 


837*4870 


CIRCLE 73 ON READER SERVICE CARD 
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BIGTIMt 

PACKET 

KITE can control a packet station from 
his desk or anywhere in the world — with 
a little help from a mainframe computer. 


Bradshaw B. Lupton, Jr. KITE 
227Maple A venue 
Shrewsbury MA 01545 

■ fell in love with packet radio the first time I 
sat down at a terminal and gave it a whirL 
The commute time repeater talk gave no 
hint about thrills available. Protocol, hard¬ 
ware, and software discussions were a big 
yawn. I spend all day with that stuff To 
connect or not to connect, that was the 
question. 

First Time 

My first experience with packet was 
with the Honeywell WIDC 1200 Radio 
Club TNC-2, 2m rig, and VIP7813 ter¬ 
minal (Fig. 1) during lunch in the club 
room. KAIMI walked me through the 
power-up procedures and parameter set¬ 
tings, then explained how to connect to the 
KIBC and WAIRAJ BBSs (computer bul¬ 
letin boards accessible only via packet ra¬ 
dio). These BBSs are accessible from our 
Billerica, Massachusetts, plant on 145.090 
MHz. The 7813 terminal was exciting be¬ 
cause it is one of the series of terminals 
that my communications software is de¬ 
signed to support. Previously, all I had 
ever seen on the 7813 terminal was boring 
old customer-type displays. Numbers, or¬ 
ders, banking, databases, dumps, yucch. 
Seeing ham calls, satellite info, requests 
for help, answers to the requests, even ARRL 
bulletins coming across the screen was too 
good to be true. 

Modem Access 

My first challenge was how to make the 
fun of the lunch hour available outside of 
the club room. Very fortunately, the 7813 
terminal has an auxiliary RS-232 port. Con¬ 
necting a RIXON 212A modem to the aux¬ 
iliary port and commandeering the WIDC 
repeater phone forced me to split my 
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afternoon into two work breaks surround¬ 
ing some very serious serial communica¬ 
tion (Fig. 2). (I have one Honeywell PC, 
two Honeywell 6/10s with MS-DOS, one 
VIP7201, three phone lines, four modems, 
two 9600-baud modem bypasses to net¬ 
work facilities, hundr^s of feet of RS-232 
cable, and the constant evil eye of the safe¬ 
ty committee.) Returning the repeater phone 
to normal operation left me with an empty 
feeling. 

Neat Stuff 

During the time that the TNC-2 was avail¬ 
able by modem, I tried hooking up my 
Honeywell PC with both public-domain 
and proprietary terminal emulators. I ac¬ 
cessed the KIBC board and practiced send¬ 
ing and receiving mail automatically. I 
sent my first transcontinental mail to 
NK6K. Three days later I got my response. 
Electronic mail from MA to CA takes about 
6 hours and about 4 hops. Pretty neat 
for a reliable and FREE service. The mo¬ 
dem access to the packet board leads nat¬ 
urally into the idea of modem bypass (just 
a pair of electronic thingies to turn mul¬ 
tiple hundred feet of wire into an RS- 
232 connection). I approached KAIMVM 
with the idea of setting up a modem by¬ 
pass from our largest multi-user mainframe 
to the packet board. The connection would 
be a one-way connection to be used by a 
user logged onto the mainframe. The user 
would use mainframe connect function¬ 
ality to the port that is modem-bypassed to the 
club room. 

Mainframe Access 

It didn't take too long a sales pitch to get 
the wires run from the mainframe to the 
club room. We hooked the modem bypass 
to the auxiliary port on the terminal, then ran 
off to another office to dial into the main¬ 
frame and see how it worked (Fig. 3), It 
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Fig. 2. The WIDC packet station with modem 
access. 
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Fig. 4. The W1DC packet station with world 
access. 


‘We have LANs, 
WANs, DSAs, RNPGs, 
SNAs, and tons of other 
acronyms that can be 
connected to the 
packet system. " 


worked perfectly. The TNC-2 board, 2m 
rig, and piggyback connection to the 7813 are 
now accessible from the mainframe. We can 
connect from the mainframe using the WIDC 
packet station as a one-at-a-time shared 
resource. 

Security 

Once the access was available, KAIMVM 
(a mainframe system administrator) took 




















over the task of collecting copies of the li¬ 
censes of the hams who wished to participate. 
The mainframe has B2 security. B2 security 
is an excellent rating from the standards set 
by the Department of Defense. The standards 
rate just how hard it is to break the defenses of 
the computer. This security is very tight and 
we feel that it provides more than reasonable 
protection against improper usage of the 
packet station. This article has been secu¬ 
rity screened to make sure that I don’t 
give away the keys to the farm in the pro¬ 
cess. The mainframe is purposefully not 
identified. In truth, any of our mainframes 
or minis or maxi-micros or whatever the 
marketing types are selling them as can give 
a connection to a 1200-baud asynchronous 
7- or 8-bit line that is perfectly connectable to 
a packet system. We have LANs, WANs, 
DSAs, RNP6s, SNAs, and tons of other 
acronyms that can be connected to the pack¬ 
et system. 

Non-Ham Access 

To take another step into the bigger 
picture, we have included the general Hon¬ 
eywell mainframe community into en¬ 
joyment of packet radio. Honeywell has 
'^electronic meeting” software that al¬ 
lows any number of people to participate 
in an ongoing meeting resident on the 
mainframe. You attend the meeting at 
any time you wish while logged on the 
mainframe. You can enter messages in¬ 
to a meeting in the same way that you 
leave messages on a BBS. The difference 
is that there can be hundreds of different 
meetings and topics available on the main¬ 
frame, as opposed to the single “meeting” on 
the BBS. Also, the BBS has many selective 
messages directed from one ham to another, 
while the “electronic meeting” is available 
to all who attend. Here on our mainframe we 
can connect to the packet system in such a 
way as to capture a file containing all the 
information that went by the screen. After 
disconnecting from the packet board, we can 
edit the “capture file” and place annotated 
sections into the “W1 DC electronic meet¬ 
ing” for all to enjoy. Our “electronic meet¬ 
ing” on the mainframe is the place to air 
problems, resolutions, general bulletins, club 
information, etc., for ham and non-ham alike 
to enjoy. 

World Access 

The present/future configuration of our 
world access plan is shown in Fig. 4. Our 
mainframe is accessible by a variety of net¬ 
work connections. TYMNET is a paid public 
network connection that provides character- 
by-character transfer from a remote user at a 
terminal to and from the mainframe comput¬ 
er. The TYMNET user can be anywhere in 
the USA or possessions and use a modem to 
dial a local telephone number in the nearest 
major city (and many minor ones as well). 
TYMNET is merely acting as the carrier of 
the data in much the same way as the phone 
company is acting as the data carrier if you 
convert your data into sound with your 
modem. 
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Bigger Picture 

Stepping back even further: TYMNET 
is connected with similar paid public net¬ 
works in major countries worldwide. I have 
used DATAPAC in Canada and PSS in the 
U.K. to access the mainframe during busi¬ 
ness trips. On my next business trip 1 will 
have the choice of accessing the W1 DC pack¬ 
et station from anywhere on earth. The paid 
data networks will transport my keystrokes 
from my distant earthly location to beau¬ 
tiful downtown Billerica, Massachussetts. 

If I choose, I may use the mainframe con¬ 
nect function to pass my keystrokes to the 
piggyback connection on the VIP78I3 termi¬ 
nal in the club room at the top of the tower 
building. 

Piggyback 

The piggyback connection is a really neat 
thing in itself. If I am in Timbuktu, go¬ 
ing through this monster connection, con¬ 
nected to the auxiliary port of the 7813, I 
can work in parallel with the local oper¬ 
ator. What he types, character by charac¬ 
ter, appears on the local screen AND on 
mine in Timbuktu. What I type he sees. Ac¬ 
tually, the character I type travels the en¬ 
tire route to the packet board where it is 
echoed back. The echoed character goes to 
the local screen AND out the auxiliary port, 
over hill and dale, to my screen. It is easy 
to double.. .1 can obliterate what the local 
operator is typing. This is handy for inter¬ 
rupting and asking the local operator a ques¬ 
tion. The line can be deleted and it will never 
go out over the air. This is handy for chang¬ 
ing frequency on the 2m rig from 12,000 
miles away. 

Legally Speaking 

I maintain that this world access network is 
proper and secure use of amateur radio. The 
mainframe is manned 24 hours a day, 365.25 
days per year. The station can be shut down 
from a number of locations along the path. 

Foremost, the operator at the keyboard IS in 
control, as certainly as if he were at the local 
keyboard. In the event of network failure, the 
security department is a phone call away and 
can yank the power to the packet room. Even 
though a non-ham is pulling the plug, it is at 
the express direction of a licensed amateur. 

This is wonderful stuff if used in the right 
spirit, 

KITE Philosophy 

I was won over by the concept of “elec¬ 
tronic meetings” on the mainframe long be¬ 
fore I encountered packet radio. I found a 
great deal of fun and help available by both 
reading meetings and asking questions in 
those meetings. If you have a question, ask it. 

Let the question ferment a couple of days on 
an ‘ ‘electronic meeting’ ’ or BBS and see what 
comes of it. Maybe it needs rewording. May¬ 
be you will be given a thread of the answer to 
follow to another place. There is a lot of 
information available from a lot of sources 
worldwide, and packet radio is a terrific way 
tap into iiM 
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CIRCLE 259 ON READER SERVICE CARD 






MILITARY TECHNICAL MANUALS 

for old and obsolete equipment. 80* 
page catalog, $5. Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA 90815. BNB045 

MARINE RADIO: Marconi Canada CH- 
125 synthesized AM/SSB transceiver, 
22 channels on 4, 8, and 12 MHz, 125 
Watts, 12 V dc. Never used, list $1,995, 
asking $1,495. Stu Norwood, 70 Rte. 
202 North, Peterborough NH 03458. 
BNB047 

QSLs to order. Variety of styles, colors, 
card stock. W4BPD QSLs, PO Drawer 
DX, Cordova SC 29039. BNB260 

THEDX’ERSMAGAZiNE. Up-to-date, 
informative, interesting. Compiled and 
edited by Gus Browning W4BPD, DX- 
CC Honor Roll Certificate 2-4. Send 
for free sample and subscription infor¬ 
mation today. PO Drawer DX, Cordova 
SC 29039. BNB261 

RADIO TRANSCRIPTION DISCS 
WANTED, Any size, speed. W7FIZ— 
WG. Box 724, Redmond WA 98073- 
0724. BNB347 

XEROX MEMORYWRITER— parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 
Box 250, Benton AR 72015; (501)-776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 

our 24th year. Buy, swap, sell ham-ra¬ 
dio gear. Published twice a month. Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 

QSL CARDS— Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 


brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs, Dept- A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

YAESU OWNERS— Hundreds of mod¬ 
ifications and improvements for your 
rig. Select the best from 14 years of 
genuine top-rated Fox-Tango Newslet¬ 
ters by using our new 32-page Cumula¬ 
tive Index, Only $5 postpaid (cash or 
check) with $4 rebate certificate cred¬ 
itable toward newsletter purchases. In¬ 
cludes famous Fox-Tango Filter and 
Accessories Lists. Milt Lowens N4ML 
(Editor), Box 15944-S, W. Palm Beach 
FL33416:(305)-683-9587. BNB448 

FIND OUT what else you can hear on 
your general-coverage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club. Complete information on ma¬ 
jor North American clubs and sample 
newsletter $1. Association of North 
American Radio Clubs, PO Box 462, 
Northfield MN 55057. BNB464 

WANTED; Old Western Electric, RCA. 
Telefunken, McIntosh, Marantz, Dyna- 
co, Tannoy, Altec—tubes, amplifiers, 
speakers. Maury Corb. 11122 Atwell, 
Houston TX 77096; (713)-728-4343. 
BNB479 

LEARN CODE on your IBM PC (or 
compatible), Commodore C-64/128, or 
Macintosh. CODE-PRO takes you from 
no knowledge to proficient copy. 
Specify computer. $10 plus $2 s&h. 
Trio Technology, Dept. 861, PO Box 
402, Palm Bay FL 32906. BNB490 

TEN-TEC, now shipping new boxed 
U.S.A. made, latest 1987 factory mod¬ 
els, Corsair II, Century 22. Argosy II 
transceivers, Titan linear amplifier, 
229B 2KW antenna tuner, accessories 
and antennas. For the best Ten-Tec 
deal, write or phone Hwy 441, Otto NC 
28763. BNB494 


ELITECODE PROGRAMS. APPLE 
ll-H/c/e/GS. C-64/128. 37 modes. 
Graphics, Wordprocessor, 1-100 
WPM, Variable frequency, Variable 
sound, Character and word spacing, 
Disk commands, Random/Repetitive/ 
Group Character Generators, 17 
Group choices, Fixed/Random word 
lengths (1 -10 chars), Bound manual in¬ 
cludes Program Operation. Lesson 
Plans, Speed Increase Techniques, 
Tables, Figures, etc. $49.95. Check/ 
MO. COD’S add $2. Other versions 
($14.95-$44.95). $3.50 Demo Disk 
gives $2 off the next purchase. Write: 
LARESCO, POB 2018, 1200 Ring 
Road, Calumet City IL 60409; (312)- 
891-3279. BNB507 

HOME-BREW PROJECTS LIST. 

SASE WB2EUF, PO Box 708, East 
Hampton NY 11937. BNB509 

VIDEOCIPHER DESCRAMBLING 
MANUAL— 115 pp.—$27.45 ppd. Oak 
Orion—77 pp.—$22.45 ppd. Satellite 
catalog $2. Microtronics, PO Box 2517- 
L. Covina CA 91722. BNB513 

SUPERFAST MORSE CODE SU- 
PEREASY. Subliminal cassette. $10. 
LEARN MORSE CODE IN 1 HOUR. 
Amazing new supereasy technique! 
$10. Both $17. Moneyback guarantee. 
Bahr, Dept, 73-3, 2549 Temple, Palm 
Bay FL 32905. BNB517 

COMMODORE CHIPS. We are an Au¬ 
thorized Distributor and guarantee fac¬ 
tory-fresh low-priced chips. 6526/ 
6510-$9.95, 6581—$12.85, 6567— 
$14.75, PLA/82S100—$12.50, 8701 — 
$7.25, and many others. Ask about 
user group-quantity pricing. 24-hour 
delivery. . .’THE COMMODORE DI¬ 
AGNOSTICIAN", newly-released lami¬ 
nated chart for diagnosing faulty ICs on 
C64/1541. A must for those who want 
to do their own repairs and save money 
and down time. Reference Aid #4 
$6.95. Reference aid for Cl 28 $7.95 
(plus postage).... Heavy Duty Power 
Supply for the C64 $27.95.. .Call toll 
free (800)-642-7634 (outside NY) or 
(914)-356-3131; Kasara Microsystems, 
Inc., 33 Murray Hill Drive, Spring Valley 
NY 10977. BNB529 


NEW, UNIQUE LOGGING AND CON¬ 
TEST PROGRAMS for the Com¬ 
modore C-128. Fast, generalized sort 
and print. SASE for description; $24.95 
for the package. Dave Kirk KY3J ,1914 
Yardley Road. Yardley PA 19067. 
BNB559 

NJ—NJ—NJ—NJ—NJ—NJ—NJ— 
NJ—FINALLY!! A ham—SWL—CB— 
scanner store in N.J. Discount grand 
opening prices. Top performing radio 
systems for every budget. New 10-me¬ 
ter and VHF/UHF rigs. Antenna Spe¬ 
cialists, ARRL, Astatic, Azden, B&W, 
Belden, Bilal, Butternut, Clear Chan¬ 
nel, Daiwa, Diamond, Kenpro, Ken¬ 
wood, KLM, Larsen, Mirage. Nye, San¬ 
tee, Sanyo, THL, Yaesu, Welz, much 
more. Open M—F10 a.m.-9 p.m., Sat. 
10 a.m.-7 p.m. Have qualified repair 
facility. Abaris Systems, 276 Oriental 
PL, Lyndhurst NJ 07071; (201)-939- 
0015. BNB560 

THE DX BULLETIN provides you with 
comprehensive, up-to-date DX infor¬ 
mation and much more. SASE or call 
for samples. Box 4233W. Santa Rosa 
CA 95402; (707)-523-1001. BNB565 

1987 “BLOSSOMLAND BLAST” 
Sunday. September 20, 1987. Write 
"Blast,” PO Box 175, St. Joseph Ml 
49085. BNB569 

WANTED: EQUIPMENT AND RELAT¬ 
ED ITEMS. THE RADIO CLUB OF JU¬ 
NIOR HIGH SCHOOL 22 NYC, INC., is 

a nonprofit organization, granted 
501(c)(3) status by the IRS. incorporat¬ 
ed under the laws of the state of New 
York with the goal of using the theme of 
Ham Radio to further and enhance the 
education of young people. Your prop¬ 
erty donation would be greatly appreci¬ 
ated and acknowledged with a receipt 
for your tax-deductible donation. 
Please contact WB2JKJ through the 
Callbook or telephone (516)-674-4072, 
24 hours, seven days a week. Thank 
you! BNB570 

CARDS. Free samples. Cards printed 
on glossy white stock. Ken WA9HGE, 
1075 W. 11th Street, Hobart IN 46342. 
BNB574 


r~ ~| QSLs, QSLs, RUSPRINT QSLs. 

Barter ’N’ Buy advertising must pertain to ham radio products or services. Quantities of 100, 200, 300, or more. 

I □ Individual (noncommercial). ..25c per word | Full color Old Glory and cartoon. Also 

□Commercial... 60c per word Parchment, Golden Eagle, and others. 

I Prepayment required. Count only the words in the text. Your address is \ SASE appreciated. Rusprint, Rte. 1, 

free. 73 cannot verify advertising claims and cannot be held responsible Box 363-73, Spring Hill KS 66083. 

1 for claims made by the advertiser. Liability will be limited to making any | BNB532 

necessary corrections in the next available issue. Please print clearly or 
I type (double-spaced). | NI-CD BATTERIES AA/AAA $1.50 (W/ 

I _ I Tabs &1.65) each. 7-cell replacement 

' I pack to fit ICOM BP-3 case $14.95 

I I each. Cells for BP 2-5&7 $2.40 each. 

' -—--— ' Yaesu FNB-2 "Clone" Pack $22.95 

I ___ I each. PA residents add 6%. Add $2.00 

S&H/order. Others available, write: 

I -- I CUNARD ASSOCIATES, R.D. 6. Box 

-___ 104, Bedford PA 15522. BNB557 

I No discounts or commissions are available. Copy must be received in j 

Peterborough by the fifth of the second month preceding the cover date. HAM RADIO REPAIR, all makes, ail 

I Make checks payable to 73 Magazine and send to: Hope Currier, 73 \ models. Robert Hall Electronics, PO 

Magazine, WGE Center, Peterborough NH 03458. Box 8363, San Francisco CA 94128; 

(408)-729-8200. BNB558 
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AZDEN PCS 5000 OWNERS: Let me 
convert your rig to cover 140.000- 
159.995. $35 complete. Money order 
or cashiers check. Ken Walker 
KA4WBR. Route 3 Box 97, Rocky 
Mount NC 27804. BNB575 

CUSTOM LEATHER RADIO CASES 

for all makes of HTs/scanners. Free 
info. Alexander, Box 1556, Kitchener 
Ontario N2G 4P2 Canada. BNB577 

THE ORIGINAL HAM SACK. Deluxe 
soft padded case for all popular hand¬ 
helds with battery packs. Three zip- 
pered compartments for radio, anten¬ 
na, and accessories including spare 
battery pack. Belt loops and detach¬ 
able shoulder strap. Tough Dupont 
Cordura”* nylon. We are hams and we 
knowyou will like this case. Full refund 
guarantee. $12.50 includes shipping. 







Frank & Linda Reed KCI DM & N1 EUR, 
15C Daniel Webster Dr., Hudson NH 
03051. BNB580 

SB-220 OWNERSI—Enhance perfor- 
mance—add new features. 11 step-by- 
step mods which include: tuned-input 
6- and 160-meter operation, heavy-du¬ 
ty power supply mods, full QSK opera¬ 
tion, solid-state bias control, and many 
more. Source of parts included. One 
time 50% rebate for new mods submit¬ 
ted and two free updates. 10 pages of 
tech info on the 3-500Z. Order today— 
$10 per copy plus $1 postage. SASE 
for info. Bob Koztarek WA2SQQ, 69 
Memorial Place, Elmwood Park NJ 
07407. BNB581 

AEA PK-64 Packet Controller. New. 
$170 or trade for MFJ-1274. W5CE 


5124 Walden Mill Dr., Norcross GA 
30092; 404-447-9060. BNB582. 

ATARI PACKET PROGRAM—Con¬ 
nect any TNC having TTL serial port 
directly to your Atari. No 850 interface 
needed. Works great with Kantronics 
and MFJ. Features disk and printer ca¬ 
pability. Cartridge $35 Disk $15. Elec- 
trosoft, 1656 South California St., 
Loveland CO 80537. BNB583 

WANTED: SCR-511/BC-745. Com¬ 
monly called CALVARY unit or POGO 
STfCK. MILITARY Radio. Will pay Top 
Dollar and finder’s fee. Contact Bill. Rt. 
#3 Box 200B. Selbyville DE 19975. 
BNB584 

MORSE CODE COACH—IBM PC 32 
lessons included, create and save 
more. Random code groups also. 


Novice to Extra speeds. Practice at 16- 
wpm rate spaced to speed, or test at 
speed. Menu-driven with Help. Basic- 
source included. Send $15 for floppy. 
G. Leedom KB6NKC. Rt. 5, Box 441. 
Chippewa Falls Wl 54729 BNB585. 

SPECTRUM COMMUNICATIONS 
SCR1000 2m repeater. Wacom Du- 
plexer WP-639. Operational, crystals, 
manuals, schematics, clean. $1850. 
Milton Onaga KH6US, PO Box 6122, 
Kahului HI 96732-8922. BNB586. 

COMMODORE REPAIRS. We are the 
largest service center in the country 
and we repair Commodore computers 
within 3-4 days. Our prices are low: e.g. 
C64—$39.95. Toll Free 800-642-7634 
(outside NY), or 914-356-3131. Kasara 
Microsystems. Inc.. 33 Murray Hill Dr, 
Spring Valley NY 10977. BNB587 


WANTED: TCS receiver and transmit¬ 
ter. cables, speaker, power supply, all 
or part. Ronald Percy. 1242 Pleasant 
Valley Dr.. Catonsville MD 21228; 301- 
747-0794. BNB588 

WANTED: Lafayette PrivaCom 3C, 
525, 625. or GE 5813B. RADIO. 2053 
Mohave Dr., Dayton OH 45431. 
BNB589 

CHRISTIAN INVESTIGATOR NET 

Write N9FAQ Blau. 1127 West Hwy 20, 
Michigan City IN 46360. Three stamps, 
please. BNB590 

STAMP-COLLECTING HAM wants 
foriegn stamps and stamped en¬ 
velopes. Donna Kappenman KE0HP, 
516 Melrose, Souix Falls SD 57106 
BNB591 



MOVING? 

Subscription 

Problem? 

Call our toll-free number; 

1 - 800 - 227-5782 

Monday through Friday 
9 a.m. through 5 p.m. EST 

Please have your mailing label 
in front of you, as well as your 
cancelled check or credit card 
statement if you are having 
problems with payment. 


THE RF CONNECTION 


fMMmml 


M A 6 A Z 


CONTACT YOUR DEALER 

FOR MORE INFORMATION 

Amateur Radio Baluns- 
Traps-Remote Coaxial Switches 
Or Write To; 

UNADILLA DIV. of ANTENNA'S ETC 

P.O. Box 215 BV ANDOVER, MA. 01810 



if you think the cost of buying and 
selling electronic equipment is too 
high, then you haven*t seen Nuts & 
Volts Magazine. We can show you 
where to find those unique and hard- 
to-find items AND save you money at 
the same time. Do yourself a favor, 
subscribe TODAY! You won*t want 
to miss a single bargain-packed issu& 
Send paymeriL to; 

NUTS & VOLTS 
MAGAZINE 
PO BOX 1111-G 
PLACENTIA. CA 
92670 

OR CALL 

(7143 632-7721 

tor Visa or MC 

CACi- FOR ADVERTiSilMG irdFORMATtOM 


Subacriptian Ratas 

3rd Class Mail • 

U8A 

One Year 

$10 m 

Tvwa Vein's 

$18 OQ 

Lifebme 

$50.00 

lBt Class Mail 

One Year DBA 

$10 DO 

Canada S Mextco 

$00 PD 

Air Mall 


Foreign - ‘I Year 

$50 OD 

in[-.lud«6 one A 

0 

DaEsti.efi Aa 



“SPECIALIST IN RF CONNECTORS AND COAX" 

Part No. 

Description 

Price 

Pl-259;USA 

UHF Maie Ptsefiofic. USA made 

$ 50 

83-ISP-1050 

PL-259 Phcnolc. 

.76 

83^822 

Pl*259 Tefion. Amphenoi 

1.45 

Pl-259/SI 

UHF Male SiiifSf Teflon. USA 

1.30 

UG-175 

Seducer for RG-5S 

-20 

UG-176 

Pe<3ucerfcrPG-59iMINI8 

20 

UG-2m* 

N Male RG~8.213,2 U, Ampflenoi 

2.95 

ixi-2ia-'u 

N Maie 233.2 J4. 

3.75 

9913iPlN 

H Mm P«i for 9913.9086.8,214 



ms yG- 210 #U & UG2ISU N’s 

L50 

UG-2ID«913 

H Male for SG-S wrtn 99.13 

3.95 


N Male fisr fiGS wrtn t9l3 P« 

4,75 

uQ-um 

H Male to SO-239. Teflon US4 

5.00 

yG-83m 

H to a-259. Teflon USA 

5.00 


CIRCLE 136 ON READER SERVICE CARD 

MIRACLE 

fluxless brazing rod * 18’ LONG' 

■wii iimmin 

ROI 



/! Ntiipnif Pahlletfhff hr du Bitfinf And Se(l'm$ Of Bteimie 


CIRCLE 296 ON READER SERVICE CARD 

TOUCH-TONE* 

DECODER-CONTROLLER 


‘THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY" 

THE R.F. CONNECTION 

213 North Frederick Ave. #11 
Gaithersburg. MD 20877 

(301) 840-5477 

PRICES DO NOT INCLUDE SHIPPING 
PRICES SUBJECT TO CHANGE 
VISA, MASTERCARD. OR C.O.D. 

UPS C.O.D. ADD $2.00 PER ORDER 

aRCLE 115 ON READER SERVICE CARD 


BRAZE ALUMINUM AS THIN AS 
AN ALUMINUM BEVERAGE CAN! 


FASaiCATE-^flEPAlR-MAWTAtN 


MINUM & 2iNC ALLOYS — RAOK) A TV 


CRANK CASES 


HONING SYSTEMS — FARM & DAIRY 
^ equipment — IRRIGATION PIPES — 

STORM WINDOWS A DOORS — UTEN- 
■■b SILS — HARDWARE — MODELS — MAY 
J BE NICKEL OR CHROME PLATED AFTER 
BONDS COPPER TUBING TO ALUMINUM 
rr I I AND CAN BE USED TO MAKE REPEATER 
^ CAVITIES — ONLY YOUR IMAGINATION 

^ LIMITS YOU TO ITS USES* 

_thousands OF SATISFY) CUST<»IEI«. 

TO CMIOER 24 18* IWI4Ct£ fiOOS* w msrmf 

tor S20 a $3 arxJ tiantSim fm u.S) lo: rnfftAOie ROD , 

Po« Office Bo* 791. Oaegow. KV 421*1. VISA & MASTERCARD 
ACCEPTED {Give no. e»|}. tSiMftI 

01^ oiWEBs cAieitn-ae OBJVSMO TO POST ow^c* eoiw, (HAAse owe 
MOAESS tUMBI OAOePMO. 






IF THE 900 FANS TO FLOW ON ALUMINUM, 
rOUH MONEY BACK OUANANTEED. 

CIRCLE 120 ON READER SERVICE CARO 


TD-16 DECODES ALL 16 DIGITS 
PLUS ONE 4 DIGIT SEQUENCE 

• speaker muting • Repeater controt 

• Auiopatch operation • Door openers, etc. 

• Crystal referenced • No adjustments 

• Easy hook-up: uses 12V D.C. 4 speaker 
level audio 

• COMPLETE KIT; $44.95 

TD-16A ADDS 4 LATCHED OUTPUTS 
TO TD-16 

• Individual 5 digit on & off codes 

• Can directly drive 4 relays 

• COMPLETE KIT: $16.95 

NORCOM 

P.O. Box 1607 Mooresville, N.C. 28115 
704-664-7817 

N.C. fesjdentsadd 5% sales lax 
• Touch-tone is a tf aUemarK of AT & T 

CIRCLE 293 ON READER SERVICE CARD 


“When You Buy, Say 73” 
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PECIAL EVENTS 


EVERYTHING IN HE WIRE ANTENNAS: FROM DIPOLES TO SVPERLOOPS 


SEE WHAT WE’RE DOING WITH 
ANTENNAS & BALUNS! 



SEND SASE FOR FREE CA TA LOG FROM JIM W4 THU 
(804} 484 0140 BOX 6159 PORTSMOUTH. VA 23703 


MONEY ORDER, VISA. MASTER CHARGE OR UPS. COD, PLEASE ALLOW FOR POSTAGE 


CIRCLE 150 ON READER SERVICE CARD 


COBOURG 150TH 
JUN 22-JUL 5 

The Hsntag^ ARC wiH ase me special 
prefix VXS from June 22 to July 5 to com¬ 
memorate Cobourg’s Sew^uicentenni^. Op¬ 
eration witi take place in a section of the 
art gallery in historical Victoria Hal) in 
Cobourg, Ontario- CW operation will be on 
3.550, 14-050. artd 21.025. SSB operation 
will be on 3.800, 14.143, 14.200, and 21.250 
RTTY operation will be on 14.180. Two- 
meter operation will be on 146.550. Special 
QSL cards have been printed, and It is 
planned to exchange greetings with Co¬ 
burg. Australia; Coburg, W. Germany; and 
Coburg, Oregon. 

MOFFETT FIELD CA 
JUL 3-5 

The Naval Air Station (NAS) Moffett Field, 
in cooperation with the NASA Ames Re¬ 
search Center ARC, will be operating a 
special event station during the annual NAS 
Moffett Field Open House this year. The 
dates are July 3-5, 1987 and the station, 
K6MF. will be on the air from 1600 UTC to 
0100 UTC all three days. K6MF will operate 
on 14 280 MHz and 21.380 MHz, voice (A3) 
only. Special QSL cards are being prepared 
for the event. SerKJ an SASE to: AARC, PO 
Box 146. Moffett Field, CA 940^. For more 
information, contact David Brocker 
WB6YGN~AARC Pr^fdent 233 Barbara 
Dr. Los Gatos. CA 94035; C408)-377-9345 or 
(415)-694-5536 (days), or Mike Hastings 
K66LCJ—Event Chaiirman, 2681 Barcells 
Ave.. Santa Clara, CA 95051: (408)-243-6745 
OfC408)-7^5S51. 

CORNELIA 100TH 
JUL 4 

The Southern Piedmont ARC will oper¬ 
ate WD4NHW on July 4 in celebration of 
the centennial year of Cornelia, Georgia, 
Home of the Big Red Apple. Listen for op¬ 
eration in the 20-. 40-. and 80-meter bands. 
For a certificate, send your QSL card and a 
9“ X 12" SASE to SPARC. PO Box 52, Cor¬ 
nelia GA 30531 


RIVERBOAT DAYS 
JUL 4 

The CUnton ARC will operate spectal-event 
station W0CS on July 4 to commemcKate the 
Clintrm, Iowa, Riverboat Days. Suggested 
frmiuefKies: CW—3 720, 7.120. 21.120, and 
28 120; phone—3.875. 7.275, 14.275. 
21 375, afKl 28.400: 2-meter FM—146.460; 
2-meter SSB—144.210. To receive a cerlifi- 
cate, please send a #10 SASE to Darr^ Pe¬ 
tersen KD0PY. RR #1, Box 84, Bryant lA 
52727. 

FESTIVAL OF NATIONS 
JUL 4 

The Chatham Kent ARC will operate 
VE3CRC on July 4, from 1200-2200 UTC, to 
celebrate Chatham Ontario’s Festival of Na¬ 
tions. Phone and CW on 80-10 meters, pack¬ 
et and phone on 2 meters. Certificates for a 
QSL card to Cliff Russell VE3NGG. R,R. #1, 
Chatham Ontario N7M 5J1. 

HARRISBURG pA 
JUL 4 

The Harrisburg RAC will sponsor the 15fh 
annual Harrisburg Firecracker Hamfest cm 
July 4 at the Bn^ster Rre Co. picnic grounds 
near Exit 1 of Interstate 2S3, midway between 
the Pennsylvania Turnpike and Interstate 83. 
Follow PA 441 N and signs to t he site Tartgat- 
tng at rm chat^ with $3 adm^ton XYL and 
free. VE exams wiU be held nearby start¬ 
ing at 9 a m. Talk-in on .52 and 16L76 For 
additional demUs and table tasefvations^ con¬ 
tact Dave KC3MG, 131 Livingston Street, 
Swatara PA I7i 13; C7i7>-9^^957. 

STATER BROS- CELEBRATION 
JUL 4 

The Valley ARA will sponsor a special- 
event station at the Stater Brother's “Hap¬ 
py Birthday U S A. Celebration" in Staun¬ 
ton, Virginia, on July 4, from 8 a.m, to 8:30 
p.m. on 14.250, 3.850, and 7.230 MHz. A 
9x12 SASE Is required lor a special cer¬ 
tificate. Mail to N4tCT, PO Box 1091, Staun¬ 
ton VA 24401. 


WILKES-BARRE pA 
JUL 5 

The Murgas ARC will sponsor its 8th annu¬ 
al Hamfest and Computerfest on July 5, be¬ 
ginning at 8 a.m., at the Ice-A-Rama, Coal St, 
Sports Complex, Coal Street, Wilkes-Barre, 
Pennsylvania. Donation: $3; XYLs and chil¬ 
dren under 16 free. Outdoor tailgating: $2, 
bring your own table. Indoor selling: S8 per 
space, includes a table, but please reserve In 
advance. FCC exams given at tOa.m Talk-in 
cm 146.61, 53.61, or 146.52 Fix more infor- 
matkm, contact K3SAE KB3GB, RD. 1. Box 
214, PitlSton PA 18643; (717^388-6863. 

NATIONAL SOARING CHAMPIONSHIPS 
JUL 5-12 

From the rmw National Soaring Sccrety 
Headquarters, the State Line ARC will cer¬ 
ate special-event station KT5I to celebrate the 
1£®7 National &)aring Championships (c^n 
class). Operation will be on aJI bands from 
10-80 meters on July 5-12. For a large certifi¬ 
cate, send OSL and contact number to State 
Line ARC KT5I, PO Box 1423, Hobbs NM 
88240. 

MONTEREY CA 
JUL 7-9 

The Naval Postgraduate School ARC 
(K6LY) will operate a special station aboard 


the L/SSM/ssouri(BB-63)during ‘‘Fleet Week 
Monterey," in conjunction with the celebra¬ 
tion commemorating the Great White Fleet 
Journey of 1907-1909. Special event is set for 
July 7-9,1700Z-0100Z. Suggested frequen¬ 
cies are the lower 50 kHz of 20 and 15 meters 
for phone and the Novice portion of ten me¬ 
ters. A commemorative QSL card witi be 
availatrie. Send QSL and SASE to NK6H, 96 
Cuesta Vista Drive. Monterey CA 93940. 

EAU CLAIRE Wl 
JUL 11 

The Eau Claire ARC wiW hc^ its annual 
Hamfest on July 11. from 8 a m. to 2 p.m., at 
the 4-H boikiir^ on Fairfax Street (behind 
Highlar»d Mall) in Eau Claire, Wisconsin, Tick¬ 
ets: $2 in advance, $3 at the door. Free ta¬ 
bles. VE teste given from 9 a.m to 1 p m —all 
walk-ins Talk-in on 147 84/.24 For informa- 
tion/tckets, sernf an SASE to Gene Ueberg 
KA9DWH, 2840 Saturn Avenue, Eau Claire 
Wi 54703. 

PETOSKEY Ml 
JUL 11 

The Straits Area ARC will hold its Swap and 
Shop and Computer Demonstration on July 
11, from 9 a.m. to 2 p.m,, at the Potoskey, 
Michigan. Fairgrounds. Donation: $2.50 at 
the door. 8' table: $3. splits allowed, Talk-in 


SYNTHESIZED 

SIGNAL GENERATOR 


MODEL 

SQ-100F 

S429.95 

(toilwrad 


• Covers 100 MHz to 199.999 MHz in 1 kHz steps with 
thumbwheel dial • Accuracy +/- 1 part per 10 mil¬ 
lion at all frequencies • Internal FM adjustable from 
0 to too kHz at a 1 kHz rate • External FM input ac¬ 
cepts tones or voice • Spurs and noise at least 60 dB 
below carrier • Output adjustable from 5-500 mV at 
50 Ohms • Operates on 12 Vdc # Vk Amp • Available 
for immediate delivery • $429.95 delivered • Add-on 
accessories available to extend freq range, add Infi¬ 
nite resolution, AM, af>d a precision 12K) dB attenua¬ 
tor • Call Of write for details • Phone in your order as 
fast COD shipment, 

VANGUARD LABS 

196-23 Jamaica Ave., Hollis. NY 11423 
Phone: ^18) 468-2720 Mon.-Thure. 

CIRCLE 79 ON READER SERVICE CARD 



$ 3.00 

BASEBALL HATS 


WITH YOUR NAME & CALL 

ist QUALITY 
GUARANTEED 

ROYAL BLUE □ 
REDO 
BLACK O 



SEND $3.00 -f $1.00 shipping & lundUng 
TO: R.P.I., Fleming Rl., Aitkin MN 56431 
ADD .50" FOR OAK LEAFS 

COURAGE 

ID% OF ALL SALES GO TO HANDUHAM 
SYSTEM 

MN Residents add 6% sates tax 
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F0RTHE8EST1NUNEARAMPUF1ERS.ANTENNA TUNERS. 
TRANSCEIVERS. METERS ETC. REPLACEMENT MRTS, FAC¬ 
TORY SERVICE. NEW PRODUCT INFO. DOMESTIC. INTER¬ 
NATIONAL DEALER INQUIRIES INVITED. 


POBoxH 
t. ReckMray. U 
NY 11518, USA 
TLX 4^8244 
5161536-2620 
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LASER PRINTED 

QSLs 

Tc^ Quality - Low prices 
Write for fnf<xmat3on 


( the LASER PRESS^ 


P.O. BOX 878 
MOUNDSVILLE WV 26041 


-201-678 COAX ORDER LINE- 

BEI.DEN99I3LOW Loss.. 185/500 ft. or .38/It. 

BELDEN 8237 RG-8 . 145/500 ft. or ,32/fl. 

BELDEN8214RO-8 .149/500ft. or.33/ft. 

AMPHENOL Connectors 

UG-21D N-typc Male Cable End $3,00 

UG-21D Fitted for 9913 Cable S3.75 

PL-259 UHF Plug (silver) $1.25 

COAX PLUS SAME DAY SHIPPING 

438 Vallay Rd. 

W«s1 Orange. NJ 0'ro52 vgA 201-878-2829 
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7 MILLION TUBES 

Includes all current, ob- 
^ , antique, hard-to-find 

receiving, transmitting, indus¬ 
trial, radlo/TV types. LOWEST 
PRICES. Major brands in stock. 
Unity Electronics Oept.S 
P.O. 80x213. Eiizabetb. N.J. 07206 


CIRCLE 78 ON READER SERVICE CARD 


MASTER MORSE CODE IN 40% LESS TIME I 

Method Eliminates the 10 - 13 WPK plateau 

ADOPTED BY THE U.S. MILITARY AS THE NEW TRAINING 
STANDARD 

INSTRUCTION MOW OFFERED ON AUDIO TAPES or 
DOR NEW COMPUTER PROG.RA.M FOR THE COMMODORE 
64. Both methods teach the entire ALPHABET, 
NUMBERS, PUNCTUATION and SPECIAL ClfARACTEHS 
in 39 TRIALS at 20 WP.m. 

Specify Audio Tapes (five cassetcesl. 
Floppy Disk or Con:.pyter Cassette. 

$19.95 (It. RES. Include SI sales taxi 

TS6, P.O. BOX 7. ASHLEY, IL 82808 
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QEP’s 

LAST CHANCE SALE 

GENUINE 

BELDEN 9913 

500 ft Roll $175.00 
cut lengths @ 37<t/ft. 

"THE" Cable for 144 & up 
LOW LOSS +plus+ LOW COST 
LIMITED SUPPLY - ORDER NOW 

AMPHENOL SPECIALS 

PL-259 silver - $1.00 ea. 
PL-259 nickel - $ .75 ea. 
UG-21D reg. - $2.50 ea. 
UG-21D fitted - $5.25 ea. 

VISA & MASTER CARD ACCEPTED 
SHIPPING IS ADDITIONAL 
***** NO COD’S PLEASE ***** 
CALL TOLL FREE 

1-800-USA-9913 

in NJ 201-887-6424 
110-4 Route 10 
East Hanover 

N.J. 07956 VJCi—r o 

**** SAME DAY SHIPPING **** 
TNX JIM N2GKW & BILL KA2QEP 
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ASSOCIATED RADIO AMEX-DISC 

8012 CONSER BOX 4327 
OVERLAND PARK. KANSAS 66204 

BUY — SELL — TRADE 

ALL BRANDS NEW AND RECONDITIONED 



WE LL BUY YOUR EXTRA RIG 

OR ENTIRE STATION 
Call Bl 3/3S1-5BOO 

DISCOUNT RRICeS 

SEIMD SS FOR CATALOG 
AIMD WHOLESALE LIST 


on .52 and .07/.67, For further Information, 
call (616)-347-8693 or (616)-582-7322 

POUGHKEEPSIE NY 
JUL11 

The Ml. Beacon Hamfest will be held on 
July 11, from 8 a.m. to 3 p.m., at the Arlington 
Senior High School. Poughkeepsie/La- 
grange, Dutchess County, New York. Admis¬ 
sion; $3. Tailgating space: $4 (one free ad¬ 
mission). Table; $6 (one free table and 
admission). Talk-in on 148.37/.97 and 
146.52. For additional Information, contact 
Julius Jones W2IHY, RR2, Vanessa Lane. 
Staatsburg NY 12580; (914).089-4933, 

MAPLE RiOGE BC 
JUL 11-12 

The Maple Ridge Hamfest will be held on 
July 11-12 at St. Patricks Center. 22589 121 
Avenue, Maple Ridge. B.C. Admission: 
hams. $6; non-hams over 12, $3: under 12, 
free; two hams in family. $9. Talk-in on 
146.20/ 80 or 146.34/ 94. For more informa¬ 
tion. write to Floyd Beardsell VE7HI, Box 292, 
Maple Ridge BC V2X 7G2 

BUNSOTH NO 
JUL11-12 

The 24th International Hamfest and Com- 
pulerfest will be held on July 11-12 at the 
Internattooal Peace Garden between Dunsei- 
fft. North Dakota, and Boissevam. Manitoba 
Free space for vendors and ftea market Talk- 
in on .52. For more information, writ© NTARC. 
Box 2002, Mmot ND 58702. 

INDIANAPOLIS IN 
JUL 11-12 

The 17th annual State ARRL Conven¬ 
tion and Hamfest will be held on July 11 and 
12, beginning at 6 a m both days, at the 
Marion County Fairgrounds in Indianap- 
cXis. Indiana, Gate fee is SS. Children under 
12 free For inftirmation on inside flea mar¬ 
ket space, call (317)-356-445l For infor¬ 
mation on commercial building space, call 
( 317 ^ 745 - 638 ^. 


LAKE CANTON FIELD DAY 
JUL 11-12 

Oklahoma amateur radio operators will 
conduct their fourth annual Field Day exercis¬ 
es on July 11-12 at Lake Canton, Oklahoma 
in the "Big Bend” picnic shelter. Activities 
begin at 2 p.m. on Saturday and continue till 
noon on Sunday. The Lake Canton Field Day 
Is held in conjunction with the annual lARU 
"Radiosport” DX Contest. Talk-in on 146.52 
or 144.85/145.45. 1-40 travellers should use 
146.01/146.61. The Lake Canton Field Com¬ 
mittee will provide a commemorative certifi¬ 
cate for contacts with event stations 
WD5HPU. WA5LTM, and other amateur sta¬ 
tions that officially operate from Lake Canton 
during the event. Operation will be in the Gen¬ 
eral phone portions of the 40-10-meter bands 
and on 6- and 2-metor SSB- For a certificate 
or additional information, send OSL and large 
SASE to Tim Mauldin WA5LTM, Lake Canton 
Field Day. PO Box 19097, Oklahoma City OK 
73144; (405)-521-5048. 

HOLMDEL NJ 
JUL11-12 

The Holmdel ARC will operate K2DR from 
15002 to 22002 on J uly 11, and from 15002 to 
20002 on July 12, to commemorate the 2Sth 
anniversary of of the launching of the TEL- 
STAR communications safeBite, Operation 
will be in the lower ^ kHi of the General 20-, 
40-, and 80-metef phone bands (check at 15 
minutes after the hour), and on 146.55 and/or 
145.64 MHz FM. For certificate, send OSL 
and SASE to Holmdel ARC. PO Box 205. 
Holmdel NJ 07733. For more information, 
please contact Vincent Pa^lone WA2ECP at 
(2O1)-957-3406. 

BATTLE CREEK Ml 
JUL11-17 

WeDf will be operated as a special-event 
station from July 11-17 at the Battle Creek 
Intematkmai Hot Air Balloon Championship. 
The station will operate on (SSB) 3 890. 
7.240. 14250. and (CW) 7.040 and 14.040 
For a 9 X 12 certificate, semi a large SASE to 
SMARS, PO Box 934. Battle Creek. Ml. 


49016. For more information on the event, 
write to the same address. 

NORTH HILLS PA 
JUL 12 

The North Hilts ARC will hold its 2nd annual 
Hamlest on July 12 at Northland Library, 
Cumberland Road. North Hills, Pennsylva¬ 
nia. Free admission and free vendor space 
(bring your own table). Amateur exams will be 
given; walk-ins welcome. Talk-in on t47.69/ 
.09, For more information, call Bob N3DOK at 
367-2393 or Rey W3BIS at 828-9383, or in¬ 
quire on the 147,69/ 09 or 146.28/ 88 re¬ 
peaters. 

DOWNERS GROVE IL 
JUL 12 

The DuPage ARC will hold a Hamfest-Com- 
puter Show on July 12. beginning at 8 a.m.. at 
the American Legion Grounds. 4000 Sarato¬ 
ga, Downers Grove, Illinois. Tickets: $3 at the 
gate, $2 In advance. Handicap facilities. VE 
license testing for all classes. Talk-In on 
146.52- For tickets or table reservations, send 
an SASE to Hamfest Chairman. OuPage 
ARC. PO Box 71. Clarendon Hills IL 60514 
For more information, call Ed at (312)”985- 
0527. Jim at (3l2>-9e4-5S29. Of Everett at 
(312H95-1253 

BOWLING GREEN OH 
JUL 12 

The Wood County ARC wsM hokl its 23rd 
annual Ham-A-Rama on July 12. beginning at 
8 a.m . ai Wood County Fairgrounds. Poe 
Road. Bowling Green. Ohio Admission ts 
free Table rental. $7; trunk sales, For 
reservations, contact Ross Merge nth aler 
NS8C. 2682 Joseph Road. Pemberville OH 
43450; |419>.837-5270-<» call Jackie Dickers 
KA82RJ at (419)-3S2-0856 

PETERSBURG NB 
JUL 12 

Using the callsign. KCfKIA. The Buzzard’s 
Roost Repeater Club wifi have a special- 
event station on the air from downtown Pe¬ 
tersburg, NB to help the community celebrate 


their centennial. This event is happening on 
12 July from 1500 UTC to 0000 UTC on 3.950. 
7.250. 14.295 and 28.375 MHz. Possible CW 
operation. QSL with SASE to KC0DA, Larry L 
Lehmann, 706 West Fairview Ave.. Albion NB 
68620. 

MT CLEMENS Ml 
JUL 12 

Eric NF0O and Allan KA8JJN will operate 
NF0Q/8 from 1200Z to 2100Z to commemo¬ 
rate the 200th anniversary of the Northwest 
Ordinance of 1787. This special-event station 
will transmit on 7.250 and 14.325 as propaga¬ 
tion and QRM permit. Secondary frequencies 
wiil be 21.350,28.410, and Detroit area 2-rne- 
ler repeaters. For certificate, send a large 
SASE to Eric Koch NF0Q. 2805 Westminster. 
St. Charles MO 63301 

SPICELAND FREEDOM OAYS 
JUL 17-18 

The Henry County ARC will operate spe¬ 
cial-event stetion N9WB on July 17-18, from 
1500-2400 UTC each day. to celebrate 
"Spiceland Freedom Days " Frequencies; 
phone—3.070. 7 235, 14.235; CW—3.735, 
7 135 SASE for certificate. OSL to HCARC, 
c/o Crvtl Defense, 1131 Broad Street, New 
Castle IN 47362: (317>-521-0582 

GREAT FALLS MT 
JUL 17-19 

The Greaf Palis Area ARC wifi sponsor the 
53rd annual Glacier-Watefton International 
Hamfest at Three Forte Campgimind on tlw 
southern edge of Giac*ef National Park on 
July 17-19- Talk-in on -10/Tt5 and .52 For 
further tnfssrmation. contact Shirley Smith 
KC70A. 1822 14th Avenue So , Great Fails 
MT 594CS; (4O6)-452-5950 

OAK CREEK Wi 
JUL 18 

The South Milwaukee ARC will hc^ its an¬ 
nual Swapfest on July 18, from 7 a m to 3 
p.m., at American Legkm Post #434, 9327 
South Shepard Avenue. Oak Cre^, Wiscon¬ 
sin. Admission is S3 per person. The Milwau- 
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Summer Special 



n * IBM IS A REGISTERED TRADEMARK OF 
INTERNATIONAL BUSINESS MACHINES CORP. 

A copy of this ad worth $50.00 
against System 3 order. One dis¬ 
count ad per order. 


OUTSTANDING PRICES 
ON IBIVIXT»* 
COMPATIBLE SYSTEMS! 

SYSTEM #1 $399.00 

MOTHERBOARD WITH BIOS AND 
FIRST 64K OF RAM. UPGRADABLE 
TO A FULL 640K OF RAM. FLIP TOP 
CASE. K8XT (AT LOOK ALIKE) KEY¬ 
BOARD. 150 WATT POWER SUP¬ 
PLY WITH ALL THE POWER NEED- 
RK OF ED TO RUN EXTRA DRIVES AND 
CARDS. 


SXSmffZ $699.00 ALIKE) KEYI 

MOTHERBOARD WITH BIOS AND POWER SUPI 
FIRST256KOF RAM. UPGRADABLE ICS CARD W 
TO A FULL 640K OF RAM. FLIP TOP POSITE OU 
CASE. K8XT (AT LOOK ALIKE) KEY- CARD WITH 
BOARD. 150 WATT POWER SUP- PORTS, ONI 
PLY. DUAL DISK DRIVE CARD WITH ONE SERIAL 
CABLES. ONE FLOPPY DRIVE DS RIAL PORT ( 
DD 360K. A COLOR GRAPHICS PORT, CLOC 
CARD WITH RGB AND COMPOSITE WITH BATTE 
OUTPUT. FLOPPY DISI 

(ALL YOU NEED IS A MONITOR) AND A COMP 

SHIPPtNG JNFORMATION: PLEASE INCLUDE 10% OF ORDER FOR 
SHIPPING AND HANDLING CHARGES (MINIMUM $2.50, MAXIMUM $10). 
CANADIAN ORDERS. ADD $7.50 IN US FUNDS, MICHIGAN RESIDENTS 
ADD 4% SALES TAX. FOR FREE FLYER, SEND 22' STAMP OR SASE. 


Hal-Tronix, Inc. 


P.O. BOX 1101 DEPT. N hours: ■ 

12671 DIX-TOLEDO H WY 12 oo-o :oo est Mon-sat 

SOUTHGATE, MICH. 48195 PHONE (313) 281-7773 


ommercial- avionics- solid state- dipole- lonq wire- militart- mark 

‘THE AMERICAN ORIBINAL’ 

. MADE IN AMERICA BY AMERICANS .^101 ^ 

MAXCOM 


SYSTEM 1^3 $999.99 

MOTHERBOARD WITH BIOS AND 
FIRST 256K OF RAM. UPGRAD¬ 
ABLE TO A FULL 640K OF RAM. 
FLIP TOP CASE. K8XT (AT LOOK 
ALIKE) KEYBOARD. 150 WATT 
POWER SUPPLY. COLOR GRAPH¬ 
ICS CARD WITH RGB AND COM¬ 
POSITE OUTPUTS. MULTI I/O 
CARD WITH TWO DISK DRIVE 
PORTS, ONE PARALLEL PORT, 
ONE SERIAL PORT AND ONE SE¬ 
RIAL PORT OPTION, ONE GAME 
PORT, CLOCK AND CALENDAR 
WITH BATTERY BACKUP. TWO 
FLOPPY DISK DRIVES DS DD 360K 
AND A COMPOSITE MONITOR. 


^^UTOMATIC ANTENNA MATCHER ® 

FDR Ai.!. S.S.B. RADIOS ^ 

"ONE ANTENNA IDO KHZ. TO EOO IVIHZ."^^ 

MAXCOM has made Global Communications Simple!!! ^ 

TEN MOOELB: ^ 

1BO WATTB TO 10,000 WATTB 
SSBB. TO B1,BBB. 


VSWR 1.5:1 
OR LESS 

.o''' 


RIVE YEAR 
^ BUARANTY 
ON 

MOBT MOOELB 


“HAL” 

HAROLD C.NOWLAND 
W8ZXH 
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• . . 

J I ^ —MIM 

. * -> ' "SF- I 

^ ^ ^^^ohJtety no tuning with a MAXCOM system. 

Simply connect. dial your frequency and talk... 

That’s it. fust TALK. 

OVER 4000 MAXCOM STATIONS WORLD WIDE 
MAXCOM, INC. BOX BOB, FT. LAUD., FL. 3330E ' 
30S-Sa*7-5 ITS © ises l*«*eon,. Inc. 

THE BOTTOM LINE; "MAXCOM WORKB" 
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kee Volunteer Core Group will be conducting 
amateur radio exams. Talk-in on 146,94. For 
more details, including a map, write to The 
South Milwaukee ARC, PO Box 102, South 
Milwaukee Wl 53172-0102. 

CONVENTION DAYS 
JUL 18-19 

The Auburn ARA and the Seneca Co. 
ARES will operate W2CDS on July 18 and 19, 
from 1400-2200 UTC, during Convention 
Days, from the site of the first meeting place 
for women's suffrage. Suggested frequen¬ 
cies as time and conditions allow: phone— 
7.250. 14.250, 21.350, 28.350; CW—7.050, 
7.125,14.050,21.050, 21.150, 28.150. Fora 
certificate, send QSL and large SASE to 
W2CDS, 2485 Lower Lake Road, Seneca 
Falls NY 13148. 

NASHUA IA 
JUL 18-19 

Great Plains ARC will operate station KC0 
CP from 1400ZJuly 18 to 1700Z July 19, from 
the site of the little brown church on the vale. 
Frequencies will be 25 kHz above the lower 
edges of the General phone bands; FM 
146.52 and SSB 144.220. For certificate, 
send QSL and large SASE to D. Muchow, Box 
203, Oelwein, |A 50662. 

NAPERVILLE IL 
JUL 18-19 

The Bolingbrook Amateur Radio Society, in 
conjuction with the city of Naperville, will be 
operating a special-event station to commem¬ 
orate the Revolutionary War. It will be operat¬ 
ing from 1400Zto2100Zon 14.300 and 7.250 
MHz ± QRM. For certificate, send QSL card 
and #10 SASE to; Special Events Chairman, 
Rich Wayne KE9DE, PQ Box 495, Naperville 
IL 60566-0495. 

AUGUSTA NJ 
JUL 19 

The Sussex County ARC will sponsor 
SCARC '87 on July 19. beginning at 8 a m., at 
the Sussex County Fairgrounds, Plains 
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Road, off Rte. 206. Registration $3. Indoor 
tables $7 each. Tailgate space $5. For more 
information, contact Don Stickle K20X, Wel¬ 
don Road, RD#4, Lake Hopatcong NJ 07849; 
(201)-663-0677. 

WHEELING WV 
JUL 19 

The Triple States RAC will hold its 9th an¬ 
nual Wheeling Hamfest/Computer Fair on 
July 19, from 9 a.m. to 4 p.m., rain or shine, 
at Wheeling Park, in Wheeling, West Virgin¬ 
ia. Admission is $3 in advance, $4 at the 
door. To reserve space, contact Carl Williams 
WD8PPS, 9 East High Street, Flushing OH 
43977; (614)-968-3652, For tickets, contact 
TSRAC, Box 240, RD 1, Adena OH 43901; 
(614)-546-3930. 

WASHINGTON MO 
JUL 19 

The 25th annual Zero-Beaters Hamfest will 
be held on July 19, from 8 a.m. to 3 p.m,, at 
the Bernie H. Hillerman Park (Washington, 
Missouri. Fairgrounds). Free admission. Flea 
market space. $2. Limited covered rental 
space available. FCC exams. Talk-in on .84/ 
.24 or .52. For more information, contact Ze¬ 
ro-Beaters ARC. Box 24, Dutzow MO 63342; 
(314)-239-2072. 

TRAP SHOOT 
JUL 23-25 

The Inland Empire ARC will operate a 
special-event station on July 23-25 from 
1700-0800 UTC to celebrate the Muscu¬ 
lar Dystrophy Associations’s Trap Shoot 
and Chiii Cookoff at Prado Tiro Olym¬ 
pic Shooting Facilities in Chino. Califor¬ 
nia. Theme for the event will be “Shooting 
for a Miracle." Operating frequencies will 
be in the General-class portion of the 75-, 
40-, 20', and 15-meter phone bands. The sta¬ 
tion will also operate in the new Novice and 
Technician portion of the 10-meter phone 
band. A certificate will be issued viaWA6ZEF 
when accompanied by a QSL card and a size 
10 SASE. 


DAVENPORT lA 
JUL 24-26 

The Davenport Radio Amateur Club will 
again operate W0BXR during the Bix Bieder- 
beck Memorial Jazz Festival, 1700-2200Z 
July 24 and 1500-2300Z July 25-26. Opera¬ 
tion will be on phone and CW, 80-10 meters, 
10 kHz up from the lower end of the General- 
class band edges. Certificates for your QSL 
and SASE via Davenport Radio Amateur 
Club. 2131 Myrtle, Davenport lA 52804. 

MARQUETTE Ml 
JUL 25 

The Hiawatha ARA of Marquette County 
will sponsor the 38th annual Upper Peninsula 
Hamfest on July 25 at Northern Michigan 
University. For more information, write to 
Hamfest Chairman, c/o James F. Jacobson 
WD8DJA, 105 Raymbauit, Marquette Ml 
49855. 

TOPSFIELD MA 
JUL 25-26 

The Heavy Hitters Hamfest will be held on 
July 25-26 at Topsfield Fairgrounds, U.S. 
Rte. 1, in Topsfield, Massachusetts. Hours: 
Saturday—6 a.m. to 5 p.m.; Sunday—6 a.m. 
to 2 p.m. Tickets: $4 at the gate or $3 in 
advance. Children under 12 admitted free if 
with an adult. Vendors admitted at 5 p.m. 
Friday night. Send check to Heavy Hitters 
Hamfest, PO Box 411, Waltham MA 02254. 
Please include an SASE. VEC license exams 
given. Talk-In on 146.04/6.64 or 147,885/ 
7.285. For more information, write to Russ 
Corkum, Jr. WA1TTV, 21 Thorndike Street, 
Arlington MA 02174. 

PORT HURON TO MACKINAC ISLAND 
YACHT RACE 
JUL 25-26 

The Eastern Michigan ARC (K8EPV) will 
commemorate the 62nd Port Huron to Macki¬ 
nac Island Yacht Race, July 25 and 26. The 
station will operate from 1400Z to 0200Z each 
day. Frequencies will be: 3.910, 7.235, 
14.235 or 28.335 on phone and 3.710, 7.110 
and 21.110 on CW. A certificate will be issued 


upon receipt of a large (#10) SASE, with your 
QSL, to K8EPV, 654 Georgia Marysville, Ml 
48040. 

BEAVERTON OR 
JUL 25-26 

The Willamette Valley DX Club, Inc., of 
Portland, Oregon, will host the annual North¬ 
west DX Convention on July 25-26 at the 
Greenwood Inn in Beaverton, Oregon. Regis¬ 
tration information can be obtained by writing 
to the Willamette Valley DX Club, 58731 Co¬ 
lumbia River Highway, St. Helens OR 97051. 

WEST FRIENDSHIP MD 
JUL 26 

The Baltimore Radio Amateur Television 
Society will hold the Maryland Hamfest and 
Computer Fest on July 26, beginning at 6 
a.m., at the Howard County Fairgrounds, Rte. 
144 and Rte. 32, adjacent to 1-70 in West 
Friendship, Maryland. Admission is $4. In¬ 
door tables are $20 each along the wall with 
access to ac power or $10 each in the center 
of the floor. (Tables must be reserved in ad¬ 
vance.) Outdoor tailgating is $5 per space. 
Accessible to the handicapped. Free walk-in 
VE exams; no reservations needed. Talk-in 
on 146.16/.76, 147.63/.03, or 146.52. For 
more information or table reservations, write 
to BRATS W3GXK. PO Box 5915, Baltimore 
MD21208. 

OKLAHOMA CITY 
JUL31-AUG2 

Central Oklahoma Radio Amateur’s 
(CORA'S) Ham Holiday and Oklahoma State 
ARRL Convention will convene July 31 
through August 2 at Lincoln Plaza, 4445 
North Lincoln Blvd., Oklahoma City. Features 
includ hi-tech programs and demonstrations, 
VE tests, the ARRL forum, and other events. 
The two-day flea market will be open Satur¬ 
day and Sunday. Talk-in on 147.63/147.03. 
Pre-registration Is $7.00 before July 22. Reg¬ 
istration is $9.00 at the door. Flea market 
tables are $2.00 with pre-registration. For de¬ 
tails, write CORA Ham Holiday, PO Box 
850142. Yukon OK 73085-0142. 


AMATEUR- HtOHEST EFFICIEHCY- 260 WATTS TO 10,600 WATTS- FIVE YEAR OOARARTY- QUALITY 
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EVER SAY DIE 


from page 10 

Perhaps there are some ham 
psychiatrists (other than Extra 
class, of course) who could exper¬ 
iment with trying to repair dam¬ 
aged Extra brains and attempt 
to return them to certifiable san¬ 
ity. The usual trans-orbital leuk¬ 
otomy approach has, in most 
cases, rendered what had been a 
crazy ham into a CBer, which is 
different, but not necessarily an 
improvement. 

In the early days of amateur ra¬ 
dio it was just accepted by the 
medical fraternity that hams were 
that way because they'd gotten 
across the B+ and fried their 
brains. Now that 12 volts is stan¬ 
dard in rigs, we don’t get those 
hefty jolts which fling us across 
the shack any more, so the code 
has finally been recognized as the 
real culprit. 

Now, for the good news: 
Hmmm, Til let you know if I come 
across some. 

HAMFEST 
ENHANCING HINTS 

The success of a hamfest or 
convention rests almost entirely 
on the support of the local am¬ 
ateur community. Though this 
may seem to be a statement of 
the obvious, you’d be surprised 
at how many hamfest commit¬ 
tees seem not yet to have figured 
this out. 

I’ve been attending hamfests 
for over fifty years now, so I have a 
pretty good perspective on ’em. 
For the last 18 years I've been 
bringing a 2m HT with me and 
talking over the local repeaters 
during my visit and a surprising 
number of the people I talk with 
always have the same story. Yes, 
they’ve heard about the ham¬ 
fest, but they’re not planning on 
attending. 

A well-promoted hamfest will 
suck every last local ham out of 
the woodwork. It’ll have them 
coming in from a couple hundred 
miles around. 

A hamfest is show business and 
should be run by hams with some 
show business background—not 
by a telephone installer for Ma 
Bell. Your hamfest committee is 
going to have to spend money to 
make money, so you need some¬ 
one who is comfortable with plan¬ 
ning and using hamfest-sized 


budgets. You need to draft a local 
P. T. Barnum for the job, not an 
accountant. 

One of the reasons Dayton does 
so well is that they’ve spent years 
learning how to do it. There’s a lot 
of organizing to a well-run ham¬ 
fest—the technical program—the 
Big Name drawing card—priz¬ 
es—contests and awards—ex¬ 
hibits—ticket sales—advertising/ 
promotion—parking—badges— 
communications—food conces¬ 
sions—toilets—rain plans—local 
police liaison—housing—camp¬ 
ing and trailers—security—and 
so on. 

The committee has to remem¬ 
ber that amateur radio isn’t a sin¬ 
gle hobby—it’s a whole bunch— 
so the hamfest has to have some¬ 
thing of interest to DXers, to cer¬ 
tificate hunters, packeteers, 
SSTVers, RTTYers, FM/repeater- 


ers, UHFers, contesters, traffic 
handlers, and so on. Plus groups 
such as the ARRL, QCWA, 
OOTC, YLRL, and so on. 

Prizes appeal to greed, a com¬ 
mon interest of most hams. But 
mostly you have to convince ev¬ 
eryone that they are going to 
have fun. 

Exhibitors can be attracted if 
they think you’re going to have a 
good solid attendance. You want 
to make their life as easy as pos¬ 
sible, so your exhibit commit¬ 
tee should send them brochures 
and call them. Keep your exhib¬ 
it prices as reasonable as you 
can. Are you going to have a 
big flea market which will keep 
most of the people out of the 
commercial exhibit area and send 
your exhibitors home vowing 
never to get caught at your ham¬ 
fest again? 

More and more hamfests are 
coddling exhibitors, recognizing 
that the larger the commercial ex¬ 
hibit area, the more successful 
the hamfest. They keep exhibitors 
happy with coffee and dough¬ 
nuts—with lunches brought to the 


booths—a small lounge—with ex¬ 
tra help in setting up or taking 
down the booths—perhaps some¬ 
one to mind the booth while the 
exhibitor gets around to see the 
other exhibits. 

Advertising and promotion are 
the most critical keys to success. 
This means getting all of the free 
space possible in the local pa¬ 
pers—interviews and news items 
on radio and local TV. In all of the 
hamfests I've attended I can't re¬ 
member one which took advan¬ 
tage of my presence to get add¬ 
ed TV coverage. I’m news—did 
you see the story on page 74 
of the May issue of Success!? 
Many computer shows where I’ve 
been the main speaker have 
made sure that I've been inter¬ 
viewed on TV as part of the pro¬ 
motion of their show, but I don’t 
recall a hamfest committee ever 
thinking of it. 

But whether it's me, Roy Neal of 
NBC, Barry Goldwater, or Owen 
Garriott, your main speaker 
should be used to help bring in the 
local hams and, perhaps even 


more important, to attract young¬ 
sters who might be interested in 
amateur radio. 

I’ll bet I get at least one request 
a week to come to some ham¬ 
fest and speak. Of course, they 
explain, they haven’t any budg¬ 
et for a speaker, so I'll have to 
pay my own way and take care 
of my hotel and car rental ex¬ 
penses. My calendar is busy 
enough so I keep it on a com¬ 
puter just to keep track. Last year 
I made over 50 flights to ham¬ 
fests, conventions, computer 
shows, electronic shows, semi¬ 
nars, and so on. in the first four 
months of this year I got to Orlan¬ 
do (spoke), Dayton (spoke), the 
Las Vegas Consumer Electronic 
Show (exhibited), the internation¬ 
al Tape/Disc Association confer¬ 
ence in Hilton Head (where I 
chaired a seminar on DAT), the 
Music Business Systems confer¬ 
ence in Los Angeles (on a DAT 
panel), and the National Associa¬ 
tion of Retail Music In Miami. 
Coming up are trips to Berlin and 
Milan for audio shows, Sydney for 
a board meeting, plus the elec¬ 


tronic shows in Japan, Korea, Tai¬ 
wan, and Hong Kong—CES in 
Chicago, Hamcom in Dallas, and 
so on. In addition to that I'm trying 
to publish some magazines and 
start a few new ones. 

There goes Wayne bragging 
again, right? No. not at all. My cal¬ 
endar is just as full as the other 
major ham speakers, so that’s 
what you're up against in trying to 
get one of us. It’s easier to get to a 
hamfest (if I don't have a conflict) 
when the hamfest committee 
makes it clear I’ll get some consid¬ 
eration. That means taking care of 
my travel expenses (and my 
wife's), a good hotel, a couple of 
dinners with your most interest¬ 
ing local hams—sightseeing local 
attractions. 

if you want to get the local hams 
out to the hamfest you have to 
convince them they’re going to 
have a ball. What kind of short 
contests can you organize? How 
about a home construction con¬ 
test? How about an antenna-mea¬ 
suring contest? How about a fox 
hunt? How about a code contest 
with certificates for 20,25,30,35, 
and higher speeds? Use your 
imagination and come up with 
contests. How about a fattest-ham 
prize? Oldest? Longest licensed? 
Most outrageous mobile setup? 
Most ridiculous hat? 

The committee setting up the 
seminars all too often drops the 
ball when it comes to getting at¬ 
tendees to them. It takes more 
than a mention in the show guide. 
There should be posters all 
around the hamfest showing what 
events are taking place where. 
Announcements should be made 
over the public address system so 
people won’t forget. The more you 
keep people running around, the 
more fun they'll remember hav¬ 
ing. I’ve had hamfests go to the 
trouble of getting me there to 
speak and then keep my talk such 
a secret than only a couple dozen 
turn up for it. 

Heck, I can't go on for a whole 
book on the subject right now— 
but one is needed. There are 
hundreds of details—like renting 
commercial HTs for your commu¬ 
nications since it’s illegal to use 
the ham bands for a commercial 
enterprise—and don’t give me 
that non-profit bunk—it’s still 
commercial. 

Hamfests are show biz and 
don’t you forget it. As the number 
of hams dwindles, we need to do 
everything we can to get those few 
of us left out for hamfests—and to 
encourage potential ham young¬ 
sters to join our fun. ■ 
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“4 hamfest is show business and 
shouid be run by hams with some 
show business background—not by a 
teiephone instaiier for Ma Beii. ” 



Mk6K> PACKET 


F 

List latest 10 message headers with message 
number. 

F* 

List all the message headers. 

R <n> 

Read a message numbered <n>, 

W 

Send a message. You will be asked receiver and 
subject. Send <CR> . <CR> or <CR> 
control-Z < CR > to end the message. 

K <n> 

Kill a message numbered <n>. A message be¬ 
ing read by other station(s) cannot be killed. FO- 
12 BBS is a multi-user system. Only the originator 
of the message can kill messages. 

H 

Help. 

Your TNC should be set as follows: 

Protocol 

It must be AX.25 version 2. WA8DED PROMs are 
needed for TNC-1. 

Command TNC-1 :V2 

TNC-2: Ax25l2v2 0N 

T1 timer 

6 seconds or longer 

Command TNC-1 : F6 

TNC-2:FRack6 

Max Frames 

2 or 3 is suggested 

Command TNC-1: 02 or 03 

TNC-2 : MAX 2 or MAX 3 


Table 1. JO‘12 BBS commands. 


Harold Price NK6K 
1121 Ford Avenue 
Redondo Beach CA 90278 

ON THE ROAD 

This is being written in a hotel in 
St. Paul, Minnesota, on a rented 
Compaq computer. "Black Sheep 
Squadron" is on the tube, the re¬ 
mains of a Domino’s Pizza is in 
the trash can, and the column is, 
as you might gather, late again. 
Since the Magnanimous Mr. 
Green’s columnist stipend does 
not supply adequate funds for the 
leasing of computers, you can al¬ 
so correctly infer that I’ve got it for 
other reasons. A consultant’s 
work is never done. 

No paying job can keep the true 
Dayton Devotee away from the 
teeming crowds during the last 
week in April, however, and this 
year was no exception. Packet 
was much in evidence, as has 
been the case in the last few 
years. The local channel 22 news 
team even sent out a crew with 
"interview someone about pack¬ 
et" on their job sheet. I was stand¬ 
ing in an aisle, wearing my "I’m A 
Packeteer” button, and they 
asked if I knew anything. I was still 
talking long after they ran out 
of tape. 

Hank W®RLI got the Technical 
Achievement Award for his work 
on BBS message forwarding sys¬ 
tems. There were several new 
packet devices and new features 
for old devices on display at the 
vendor booths. The packet fo¬ 
rums were in two parts again this 
year, an intro session and an ad¬ 
vanced session. For the first time 
the attendance at the advanced 
session was larger than that at the 
intro session. Both had several 
hundred hams present. 

Unfortunately, packet has got¬ 
ten big enough for some "en¬ 
trepreneurs" (read sleaze artists) 
to try to cash in. I saw a $50 re¬ 
placement for a resistor and a ca¬ 
pacitor, for example. Moving on to 
the good, here’s this year’s review 
of packet related items 1 saw at 
Dayton ’87, in alphabetical order. 

AEA 

One of the cutest things 1 saw 
for packet devices this year has 
little to do with packet. AEA’s pro¬ 
grammer, Steve Stuart N61A, has 
come up with a lot of nice features 
for the AEA packet line. This year. 


he’s added FAX receive capabili¬ 
ties to the PK-232. Using the 
RTTY decoder, giving two shades 
of gray (black and white), the PK- 
232 outputs FAX pictures to an 
Epson-compatible printer. Even in 
the noisy rf and computer-hash 
environment of Dayton, the FAX 
software sent near-perfect weath¬ 
er charts and other FAX data to 
the printer as they were picked off 
the air from a general-coverage 
receiver. I’ve always been inter¬ 
ested in this sort of thing, so I’m 
hoping AEA takes It the next step 
and makes it easy to get the image 
into a computer for manipulation. 
The addition of FAX makes the 
AEA multimode TNG more multi- 
mode that anyone else’s. This will 
do nothing to counter the only ma¬ 
jor complaint I’ve heard about the 
PK-232, which is that the manual 
is too big. 

The other major announcement 
for AEA at Dayton this year was a 
high-speed rf modem (RFM-220). 
This was one of two commercial 
high-speed announcements (see 
also the section on GLB) this year. 
This Is a true rf modem, a data port 
on one end, and a 220-MHz rf port 
on the other. The modem uses 
one-bit-per-baud "straight" FSK. 
The technical guys say the unit 
will transmit at data rates from 0 to 
19,200 baud, although the initial 
marketing blurbs mistakenly set 
the limit at 9600. The RMF-220 
uses an ovenized synthesizer and 
covers all of the 220-MHz band in 
5-kHz steps. An oven is a device 
that keeps a circuit at a constant 
temperature, reducing tempera¬ 
ture-caused frequency changes. 
The frequency is controllable from 
the front panel and also through 
an RS-232 port. All of the standard 
rf magic words are invoked by this 
unit, including GaAsFET front end 
and "multiple helical resonators." 
TX/RX switch time is less than 10 
ms, power output is an adjustable 
0-30 Watts. 

Although two RFM-220 proto¬ 
types were on display, these units 
weren’t quite ready for on-air de¬ 
mos. Availability is "mid-sum¬ 
mer.’’ The cost is in the $600 
range. 

GLB 

GLB’s big announcement this 
year was also an rf modem, the 
NETLINK 220. Two NETLINK ra¬ 
dios were on the air and running 


19.2k-baud demos to a constant 
crowd of interested packeteers. 
The GLB unit also uses straight 
FSK modulation, and engineers 
from both GLB and AEA say their 
units will be able to receive pack¬ 
ets from each other. The GLB 
spec sheet says the bandwidth is 
30 kHz. The NETLINK 220 has a 
crystal controlled oscillator with 
an oven, and has a digital afc The 
digital afc (automatic frequency 
control) tunes the receiver fre¬ 
quency based on the received sig¬ 
nal. Two afc circuits are used: one 
quickly corrects for short-term 
drift; the other handles long-term 
drifts. The GLB spec sheet gives 
a TX/RX turnaround time of 3 
ms. They also stress bulletproof rf 
design in a 3-page fact sheet. 
Price is $649, available in July or 
August. 

HAL 

HAL announced the RPC-2000, 
an IBM PC plug-in card. I didn’t 
get very much information on this 
one, but it has two packet ports 
and comes with menu-driven 
"user friendly" software. Contact 
HAL for information on availability 
and price. 

Kantronics 

Kantronics seemed to be taking 
a wait-and-see attitude this year, a 
stance no doubt brought on in part 
by the failure of their 2400-baud 
modem to set a standard or see 
major use. Their "Kantronics 
News" notes the appearance of 
level-three networks and high¬ 


speed modems. In both cases, the 
newsletter says that Kantronics 
will participate in the evolution 
with products to be announced 
later. The newsletter also reports 
a fix for the KAM which kept it from 
functioning as the TNC on an RLI- 
style BBS (they work fine for a 
BBS user). If you are a BBS sysop 
with a 2.0 version of the KAM soft¬ 
ware, contact Kantronics for an 
update. 

Kantronics has addressed a 
long outstanding problem with 
their product line by incorporating 
a watchdog timer as an integral 
part of their recent products, the 
KAM and the KPC-4. This is a 
hardware device that keeps a mal- 
functioning TNC from locking the 
PTT line and leaving your station 
on the air for long periods of time. 
As mentioned in previous col¬ 
umns, If your TNC hasn’t got one, 
add one before using it in un¬ 
attended operation. 

Pavillion Software 

You had to look hard to find this 
next one. 1 stumbled into it at the 
Contesters’ Forum. 1 was lured in 
by a paper written by AK1A with 
title that mentioned packet as a 
contest aid. A program called 
PacketCluster is being used to 
simultaneously connect a large 
number of users together for the 
purpose of exchanging multiplier- 
and DX-spotting announcements. 
This program runs on a Kantron¬ 
ics KPC-2, which allows up to 26 
users to be connected to a single 
node (TNC). PacketCluster sup- 
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ports 25 concurrent users, with 
the 26th connection used to con¬ 
nect to another node of 25 users. 
Many nodes may be connected in 
this way. Spotting reports submit¬ 
ted by a user are sent to ail other 
users on all nodes. 

It seems to me that this could 
also be used by some types of 
emergency nets, where a small 
amount of data needs to go to a 
large number of stations with a 
high degree of simultaneity. The 
cost of this package is $59.95. Al¬ 
though I haven’t used It and there¬ 
fore can’t recommend it, the idea 
is very intriguing and worth further 
scrutiny. I’d like to print a review 
by one of its users. The address 
for Pavillion software is PO Box 
803, Amherst NH 03031. 

Applications 

I’m still looking for good packet 
applications to write about. The 
Pavillion software PacketCluster 
mentioned above is one example. 
Here’s another, as described byJ. 
Franklin Fields, Jr. KB0QJ, the 
president of the OPRA, the Okla¬ 
homa Packet Radio Association, 
Inc. OPR A is in the process of in¬ 
stalling a statewide packet digi- 
peater network to function in the 
event of civil emergencies, espe¬ 
cially weather-related ones (as 
WX seems to be a prime culprit in 
tornado alley). Much of the funds 
and equipment will come from 
corporate donors. OPRA has 
placed an AT&T 3B2 2MB UNIX V 
based computer at the National 
Weather Service Forecast Office 
(NWSFO). This computer will 
provide menu-driven access to 
selected NWSFO information de¬ 
livered from the NWSFO main¬ 
frame in near real-time. The 
program, written In C, is still In 
the development process. The 
nodes will be equipped with the 
WA8DED/W6IXU NET/ROM pro¬ 


tocol to expedite dissemination. 
An option for the manual targeting 
of critical information to specific 
OK County Emergency Operating 
Centers (EOC) for immediate ac¬ 
tion will be included. 

The total number of planned 
nodes is 22. However, the nodes 
now operational are limited to two 
areas: 5 nodes in eastern OK and 
8 nodes in central OK. The two 
areas are not now linked, but the 
central nodes are performing be¬ 
yond expectations. The incorpo¬ 
ration of the NET/ROM protocol 
would greatly enhance through¬ 
put even now. This partial system 
is attracting much attention in 
Washington DC at NOAA and 
NWS, and in California at the 
NWSFO Office of the Regional Di¬ 
rector. For more information, con¬ 
tact KB0QJ @ N5JT2 

Space News 

Martin G3YJO, Jeff G0/K8KA, 
and Mac G8VLY spent three 
weeks in Pakistan in April setting 
up two experimental UoSAT 
ground stations—one at the Pun¬ 
jab University (Lahore) and the 
second at the Space and Upper 
Atmosphere Research Commis¬ 
sion (Karachi). The stations will 
provide facilities for students to 
undertake projects associated 
with the two UoSAT spacecraft 
and will be active on the UO-11 
Digital Communications Experi¬ 
ment using the amateur callsigns 
AP2PUL and AP2SUP. Several 
messages were passed between 
these two stations and stations in 
theU.S. 

The JO-12 mailbox may have 
seen its first use by the general 
amateur community by the time 
you read this. The following in¬ 
formation is from a status report 
from M. Fukasawa JR1FIG and 
Tak Okamoto JA2PKI which was 
received on May 6. Background 


information on JO-12 can be 
found in the August. 1986, issue 
of 73. 

JAMSAT announces the com¬ 
mencement of new operation 
mode of FO-12. On May 4th, new 
operation software was released. 
The new mode allows “On De¬ 
mand” operation of Mode JD. In 
this mode, the bird is usually 
listening, not transmitting. It 
starts transmitting the mode JD 
PSK signal at 435.910 MHz im¬ 
mediately after receiving any 
valid AX.25 frame, including a Ul 
(unproto) frame, through one of 
four uplink channels, 145.85/.87/ 
.89/.91 MHz, Transmission con¬ 
tinues as long as a frame is re¬ 
ceived once in a three-minute 
interval. The bird goes back to the 
listening mode when it does not 
hear an AX.25 frame for more 
than 3 minutes. 

This “On Demand” operation 
happens while the bird is in the 
“ON” period, which occurs every 
other 2 hours. While JO-12 is in 
the “ON” period, you will hear 
5-second short PSK burst ev¬ 
ery minute, so that you will know 
that the mode JD is available 
and can be switched on by send¬ 
ing some packets to the bird. 
You will hear nothing while it 
is in the 2-hour “OFF” period. 
This new operation mode will be¬ 
come the base of future FO-12 
BBS service. A weekly schedule 
will be determined after enough 
power usage data for this new 
mode has been acquired and 
analyzed. 

FO-12 BBS 

Program Development 

The BBS software is running on 
the JAS-1 engineering model and 
Is being tested by the JAMSAT 
software team. The first version of 
BBS program which has limited 
number of commands will be load¬ 


ed and tested on FO-12 very soon. 

Please keep in mind that this 
does not mean that the BBS is 
now available for public usage. 
While the software team Is testing 
its functions, your attempt to con¬ 
nect to FO-12 (8J1JAS) might fail 
and you will receive BUSY from it. 
The first version of the program 
will have the commands shown in 
Table 1. 

JAMSAT Notes 

The callsign of FO-12 which you 
use to connect is 8J1JAS. The 
number of messages is limited to 
50. If more than 50 messages are 
posted, older ones will be over¬ 
written. Maximum memory avail¬ 
able as message storage is 192K. 

There will be no command to 
logout. Simply disconnect by 
using the TNC’s disconnect 
command. 

Personal mail will not be sup¬ 
ported by the first version. Your 
messages can be read by anyone 
and you can read messages ad¬ 
dressed to someone else. 

While BBS is in operation, the 
digital repeater Is disabled. 
Digipeat request packets will not 
be accepted by FO-12. 

An increased number of users 
will slow its response and require 
a longer T1 (frack) time. The maxi¬ 
mum acceptable length of the 
data portion of a packet (PA- 
CLEN) is 199. It should be set 
shorter. 

FO-12 transmits at PACLEN = 
128 and MAXFRAMES=1. This 
information is preliminary and 
may be changed without notice. 

I’m out of room for another 
month. I’ll have to defer until next 
month a description of the 56k- 
baud modem prototype demon¬ 
strated by a group of Georgia 
hams at Dayton. It looks like 
things are finally on the move, 
modem-wise. M 


DEN-TROHIGS 

Amateur Radio & Computers 

6102 Deland Road • Flushing. Ml 46433 
(313) 659-1776 


yOUR PACKET CONNECTION*' 

Kantronlcs • A£A 
Terminal programs for 
popular computers: 

Software Kantronlcs Software 


MBA-TOR SWLTEXT 
APPLE IBM 

H.89 DQ-64 

DDX-64 


Hamsoft 

Amtor 

Hamtex 

Amtorsoft 

Supertap 


CIRCU 103 ON READER SERVICE CARO 


PACKET WITHOUT HASSLE! 

The BRAPPER BOX 

: Connects rig to TNC properly! 

; Front panel gain controls! 

: Solves HT PTT keying problem!! 

: Directly plugs into TNC! 

* Directly plugs into many rigs! 

I Internal spkr amp for local spkr! 

!; 110 VAC power supply included 
I Front panel TX test button! 

: Works with any rig and TNC! 

: No need to modify rig for packet! 



Only $49.®“ 

(add $3.00 P/H) 
(NYS add 7-5% tax) 



H ELECTRON PROCESSING INC. 
P.O. BOX 708 
MEDFORD. NY 11763 


Ask about our TNC-3 !! 
Check/Money Order/COD 


(516)764-9798 


CIRCU 291 ON READER SERVICE CARD 


“When You Buy, Say 73” 
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A bove and beyond 


Peter H. Putman KT2B 
3353 Fleldstone Drive 
Doyfestown PA 18901 

NEW DIGS 

As I write this month's column, 
we’re recovering from the effects 
of having moved from one state to 
another over a 60-mile path. All of 
the things that usually get lost did; 
most of the things that can get 
damaged did not (fortunately). ! 
should have suspected that a 
move was inevitable after spend¬ 
ing so much time and effort to re¬ 
model my ‘"shack” at my old QTH! 

The new location offers more 
possibilities for VHP and UHF op¬ 
eration, as I now have an acre of 
land to deal with (as opposed to a 
city lot of roughly 50 x 150 feet). 
The township I live in has a very 
loose antenna and tower ordi¬ 
nance: Essentially, it states that 
(A) No antenna, dish, or tower can 
be situated in the front yard; (B) 
The tower must be set back 1-1/2 
times its height from the property 
line; (C) It must comply with any 
FAA regulations where applica¬ 
ble; (D) No height restrictions in 
the general building ordinance 
shall apply to towers, antennas, or 
satellite dishes. 

Not too hard to cope with! I’ve 
elected to install a Tri-Ex W51 
crank-up as opposed to a fixed 
tower. The height fully extended is 
51 feet; collapsed, it’s about 20 
feet. The cranking feature makes 
servicing antennas a whole lot 
simpler and adds a safety margin 
in high winds, a fact not lost on me 
after the Labor Day hurricane in 
1985 did a major realignment of 
my old 40-foot tower and 15-foot 
mast. What’s that, you say? Can’t 
use hardline with crank-up tow¬ 
ers? You’re absolutely right. All of 
the runs on my new tower will be 
Belden 9913. I am so impressed 
with this cable that I’m doing the 
entire antenna array up with it, on 
50 MHz, 144 MHz, 220 MHz, 432 
MHz, and 1296 MHz as well (using 
a tower-mounted preamp with the 
latter to overcome the nearly 6 dB 
of loss on receive). 

After auditing my time spent on 
VHF/UHF, ! concluded that ! did 
most of my contest operation por¬ 
table and the requirements for op¬ 
eration from the new location 
were quite modest, so I’ll be run¬ 
ning about 100-200 Watts per 


220, as well as a pair of yagis on 
432 and an H-frame of yagis on 
1296. Transverters will be the sig¬ 
nal source on each band, driven 
from an ICOM IC-740 and a Ken¬ 
wood TS-430S. Power amplifiers 
will be solid-state types from Mi¬ 
rage and Microwave Modules, 
with the exception of my trusty 
3CX100 on 23 cm (they’re cheap 
and hard to beat). 

As things come along, I’ll show 
a few photos of the new installa¬ 
tion so you can get some ideas for 
your new setups (whatever they 
might entail). Incidentally, ! elect¬ 
ed to put all of the operating equip¬ 
ment in a new computer desk/ 
hutch arrangement made from 
solid oak, which cost me all of 
$450 in unfinished form. It holds 
everything perfectly with the ex¬ 
ception of the 23 cm amp, which 


never really fit anywhere neatly in 
my old shack either. The nice 
thing about the hutch is the open 
space behind the shelves for mak¬ 
ing interconnects. This ensures a 
neat wiring job but makes tearing 
the station apart for a portable 
contest much easier. 

Dayton Dept. 

Due to the fact that I closed on 
my house at 3:30 p.m. the Friday 
afternoon of Dayton, it should 
seem understandable that I could 
only spend one day there (Satur¬ 
day) before dashing home to be¬ 
gin unpacking. But I did get a 
chance to make a few circuits 
around the Hamvention and saw 
many interesting products, to wit: 
The ICOM IC-575, a dual-band 
10m/6m base station in the style 
of the IC-275 (which I was so fond 
of a few months back). The IC-375 
for 220 was also on display, and 
I’ve made arrangements to get 
review units in coming months. 
Of course, Micro 2ATs were sell¬ 
ing like ricecakes. Where’s the 
Micro 3AT? 

Tonna Antennas of France was 
there in force with every type of 


yagi imaginable, including new 
18-element versions for 902 MHz, 
which I understand went very 
quickly. SSB Electronics of Ger¬ 
many was represented as well, 
showing the old standard LT23S 
for 1296 (still the best thing on the 
market for 23 cm to date) as well 
as the newer LT33S for 33 cm, 
which I’ll also be reviewing in 
coming months. Kenwood has in¬ 
troduced a new duoband radio for 
2 meters and 70 cm (TW-4100A), 
and these units seem to be all the 
rage in urban areas. Kenwood al¬ 
so has the counterpart to the IC- 
575 in the TS-670 for 40. 15, 10 
and 6 meters, and offers a nice 
portable for 23 cm FM with the 
TR-50. (I was told by Kenwood 
that when the TR-50s hit the mar¬ 
ket in California, they couldn’t 
keep them in stock—the orders 
were that good.) 

Everett Gracey of RF Concepts 
was there with his new line of am¬ 
plifiers and I must say I’m im¬ 
pressed with the level of work¬ 
manship, Although most of the 


models on display were for 2 me¬ 
ters, I’ve been told that 220 base 
and hand-held units are on the 
way. I will try to get a review of 
them for you shortly. Everett also 
showed me a blueprint for a whiz- 
bang repeater controller they will 
have on the market shortly (look 
out, ACC). Microwave Modules in¬ 
troduced a new 80-Watt amplifier 
for 220 MHz based on the popular 
100HS design for 2 meters. 220 
transverters were selling briskly 
as well. 

At the Yaesu booth I was able to 
find out that yes, indeed, there is a 
FT-790R MKII in the works for 70 
cm, pending type-acceptance by 
the FCC. Will we see a FT-390R 
MKII for 220? Sounds like it’s a 
real possibility. 

Advanced Receiver Research 
was on the scene with their line of 
high-performance preamplifiers 
and receive converters. I might 
add that a receive-only converter 
is a cheap way to check out a band 
before you jump in with both feet, 
and they are available for 50,144, 
220, and 432 MHz. When will ARR 
make a preamp for 23 cm? Only 
time will tell. 


There were plenty of other ex¬ 
hibits that I could only pause mo¬ 
mentarily at such as Encomm, Mi- 
rage/KLM, Cushcraft, Ten-Tec, 
and others. The overwhelming 
conclusion I came to is that there 
has been an explosion of new 
equipment and antennas for VHF 
and UHF operation in the past 
year, especially in the hand-held 
radio department. Hand-helds 
are now available for 144, 220, 
440, and 1260 MHz; portable 
equipment is available for 50 
MHz. A bewildering array of ac¬ 
cessories confronts the hand-held 
user, with outboard power am¬ 
plifiers, “docking” units, and an¬ 
tennas from every manufacturer 
possible. 

73and I are trying in our limited 
way to review as much of this ma¬ 
terial as we can. In coming issues 
you’ll see the ICOM IC-03AT and 
IC-12AT, the Yaesu FT-109. FT- 
727, and FT-690R MKII, and the 
RFC 220 base/mobile and HT am¬ 
plifiers. No doubt about it-it’s truly 
a buyer’s market. Shop around. 
Ask your friends who own some of 
these radios. Read the reviews, 
and you’ll do quite nicely. And if 
you haven’t made it to Dayton 
yet—what are you waiting for? 

Contest Update 

Bart Jahnke KB9NM writes in to 
tell of a scheduled portable opera¬ 
tion for the CQ VHF WPX in July. 
Nothing unusual about that; lots of 
folks will be portable. What sets 
this operation apart is that he 
and 5 other operators from the 
well-known W1XX contest crew 
will be giving out contest points as 
4U1UN from the United Nations 
Building in New York City. Not on¬ 
ly that, they’ll be on all bands—50 
through 2304 MHz—to boot! Ever 
work a new country on 13 cm? 23 
cm? Here’s a good chance, espe¬ 
cially if propagation is favorable. 
This operation takes place from 
the 18th to the 20th. Bart advises 
that all QSL requests should be 
handled through: H.A. Bohning 
W2MZV, 145 Troy Meadow Road, 
Parsippany NJ 07054. 

If you missed the Spring Sprints 
and the ARRL June VHF QSO 
Party, there’s still time to get on 
and have some fun. The 73 Mag- 
azine/ICOM Golden Gigahertz 
Contest sounds intriguing and 
might be a good way to get a feel 
for 23-cm operation. Of course, 
the CO VHF WPX offers some¬ 
thing for everyone on VHF. And 
right behind is the ARRL August 
UHF QSO Party on 220 MHz and 
up. Try something different—take 
your station out in the car, or mo- 


band to single yagis on 6, 2 and 
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Gigahertz Contest sounds intriguing 
and might be a good way to get a 
feel for 23-cm operation. ” 



bile home, or boat, or up a moun¬ 
tain or tall building, or wherever— 
there's a way to get a signal on 
from these places. I’d like to see 
photos of some unusual VHF op¬ 
eration from readers—something 
out of the ordinary. How about it? 

Odds and Ends 

Some folks have asked whether 
there is a way to prevent severe 
front-end overload when using a 
preamplifier ahead of a multi¬ 
mode radio (or even an FM-only 
transceiver, for that matter). Yes 
there is, provided you can access 
the receive line separate from the 
transmit line. The surplus market 
abounds with 50-Ohm fixed atten¬ 
uators at bargain prices. I had a 
problem where using a GaAsFET 
ahead of a transverter resulted 
in too much signal level to the 
first rf stage—an MRF901 bipolar 
device—so the solution was to 


employ a 10-dB fixed attenuator 
after the preamp and before the 
transverter. 

The preamp was rated at almost 
20 dB of gain, so cutting it back to 
10 dB resulted in a modest im¬ 
provement in station sensitivity 
but retained good front-end per¬ 
formance. The GaAsFET liked 
driving a steady 50-Ohm load as 
well! The fix cost ail of $3 at a flea 
market. Such attentuators are not 
rated to carry much power—typi¬ 
cally in the milliwatt region. But 
they are relatively fiat as far as swr 
goes, in many cases being ac¬ 
ceptable up through 23 cm. They 
have other uses around the shack 
for measurements and alignment. 
Do yourself a favor and pick up a 
couple at the next flea market. 
Mine are made by Microlab and 
are rated at 100 mW maximum 
dissipation. 

Here's another odd and end: If 


you have a 50-MHz radio and 
would like to get on 220 MHz, you 
can do it with the Microwave Mod¬ 
ules MMT220-28, a new crystal, 
some ffZ2 enameled wire, and a 
few minutes of your time. Simply 
replace the existing 96-MHz crys¬ 
tal with one cut for 85.000 MHz 
(Series resonant, HC/18-U holder, 
overtone type). Next, rewind the 
receive mixer coil to be 12 turns 
with a 2-turn link in the center. The 
2-turn link goes to the 50-MHz re¬ 
ceive output, while the 12-turn link 
goes to the 40822 mixer. Finally, 
rewind the transmit mixer coil to 
12 turns with a 2-turn center link. 
Either side of the transmit link 
goes to the 40822 transmit mix¬ 
ers, while the 2-turn link goes to 
the 50-MHz transmit connection. 

It’s a simple matter to trim the 
oscillator in at the 170-MHz dou¬ 
bler frequency (220 - 170 = 50) 
and repeak the TX and RX coils. If 


you want, you can install a 27- 
Ohm, 2-Watt resistor in series with 
the transmit input and a 33-Ohm, 
2-Watt resistor from input to 
ground, allowing direct drive with 
up to about 4 Watts, This modifi¬ 
cation has been used successful¬ 
ly with the ICOM lC-502 and I have 
tried it with a Yaesu FT-690R MKII 
with great results. 

Pat Bunn N4LTA writes in to tell 
of a new 50-MHz beacon he’s in¬ 
stalled on 50.070 MHz. Output 
power varies from 100 mW to 10 
W in three steps, changing every 
15 seconds with a 3-second CW 
note for logging purposes. The an¬ 
tenna is a half-wave halo at 30 
feet. Pat advises that he’ll send a 
special N4LTA/BCN QSL card to 
all those who sending reports (Pat 
Bunn N4LTA. 171 Spring Lake 
Drive, Spartanburg SC 29302). 
See you next month, Above and 
Beyond. ■ 
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Uamsats 



Photo A. The simple but effective WA5RON satellite station. 


Andy MacAllister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

STATUS REPORTS 

Until mid-May, when AMSAT- 
OSCAR 10 was returned to active 
service, satellite activity was slow. 
The unpredictable scheduling of 
RS5. RS7. and Fuji-OSCAR 12 
did not help anyone in maintaining 
enthusiasm for the amateur satel¬ 
lite program. This month I will re¬ 
port on the status of our hamsats 
and follow up with a station review 
and a fish story. 

Radio Satellites 

Battery problems continue to 
plague RS5 and RS7. In spite of 
this, activity has been very good 
on both satellites. New stations in 
the Yukon and Alaska have been 
on in recent months since the last 
eclipse period ended in March. 
The RS5 transponder is excellent. 
The batteries, however, are com¬ 
pletely dead, so it will only operate 
when the solar panels are illumi¬ 
nated. 

RS7, on the other hand, has not 
only been performing well, but 
also seems to have some life 
left in its batteries. The auto¬ 
transponder has even been acti¬ 
vated for some orbits. The auto¬ 
transponder, or ROBOT, is a 
computer capable of receiving 
and logging callsigns it hears on 
145.836 MHz. When a callsign is 
transmitted to the satellite in a 
specific sequence, the ROBOT 
will acknowledge the callsign and 
assign it a QSO number during 
its response to the calling sta¬ 
tion. Later, when the proper 
commands are received from a 
ground-control station, the RO¬ 
BOT will dump its list of serial- 
numbered callsigns. To get a QSL 
card, you must send for one. The 
address is: Central Radio Club, 
PO Box 88, Moscow, USSR. 

To contact the ROBOT, first 
listen for the RS7 telemetry bea¬ 
con on 29.501 MHz. If the bea¬ 
con is active, try around 29.341 
MHz for a few minutes. If the 
ROBOT is in operation, you will 
hear it call CQ in CW at about 
18 words per minute. When it’s 
finished, transmit a carrier on 
145.835 MHz. If you do not hear a 
signal coming back on the ten-me¬ 
ter frequency, try tuning the trans¬ 
mit frequency to counter Doppler 


shift until a steady tone (the 
ROBOT’S carrier) can be heard. 
When all is ready, call the ROBOT 
using the following sequence, 
with your own call inserted appro¬ 
priately: RS7 DE WA5ZIB AR. The 
”AR” at the end must be a contin¬ 
uous dit-dah-dit-dah-dit, (no 
space between letters) otherwise 
the satellite will completely ignore 
the transmission. I have found 
that RS7 prefers uplinked CW at 
20 words per minute, but will ac¬ 
cept anything from 15 to 35, if it is 
sent well. A computer or pro¬ 
grammable keyer will work every 
time; a straight key may not work 
at all unless you have a perfect 
"fist." A typical response from the 
satellite might look like this: 
WA5ZIB DE RS7 QSO NR 123 
QSO NR 123 OP ROBOT TU FR 
QSO 73 SK. 

Take care not to hog the RO¬ 
BOT. Other stations may also be 
on frequency attempting a con¬ 
tact. Usually when several sta¬ 
tions are present, it is a good prac¬ 
tice to take turns attempting a 
contact. The ROBOT can be ac¬ 
tive alone or simultaneously with 
the satellite transponder. After a 
few contacts in the passband, 
next time listen for the ROBOT 
before the satellite disappears 
over the horizon. 

The news about RS9 and RS10 
has been quite confusing. At 
the time this column was written 
(early May) neither satellite had 
been launched. Some reports 
have even referred to RS11 as a 
hamsat soon to be launched. If 
only one satellite is to go up in 
the near future, it will likely be 
RS10 due to its advanced ca¬ 
pabilities over RS9. Look to the 
April HAMSATS column for fre¬ 
quency details, and don’t be sur¬ 
prised if the next RS calls itself 
RS9 even though its band plan 
looks like RS10. 

UoSATs 

The University of Surrey in En¬ 
gland has been expanding its 
network of DCE (Digital Commu¬ 
nication Experiment) ground sta¬ 
tions for packet radio operation 
through UoSAT-OSCAR 11. The 
purpose is to demonstrate the 
usefulness of store-and-forward 
communications via low-earth-or- 
bit satellites. A single ground sta¬ 
tion could be linked with a terres¬ 
trial packet network to allow 


message-forwarding to other re¬ 
mote areas not linked via the 
shortwave bands. 

The DCE is not configured for 
casual use by any would-be oper¬ 
ator, but the benefits will be felt by 
those with access to packet net¬ 
works with connections to a UO- 
11 ground station. DCE activity 
can be monitored on 145.825 
MHz, the two-meter telemetry 
downlink frequency, when a 
ground station is receiving mes¬ 
sages. Although 4800 baud is in 
use for some 435-MHz operation, 
1200 baud will be heard on the 
two-meter frequency. 

AMSAT-OSCAR 10 

After a two-month silence, AG¬ 
IO has been released for guard¬ 
ed operation. On May 1st, space¬ 
craft command stations around 
the world concluded that the 
batteries needed a few more 
weeks to recover from the period 
of low illumination of the solar 
panels. The IHU (Internal House¬ 
keeping Unit) was successfully re¬ 
set even though the on-board 
memory has been heavily dam¬ 
aged by radiation. 

As long as the batteries can 
continue to survive the deep dis¬ 
charge periods caused by uncon¬ 
trollable satellite attitude, AO-10 
will likely continue as a viable 
hamsat beyond the projected 
launch date of early 1988 for 
Phase 3C. In the meantime, we 
will be required to pay strict atten¬ 
tion to operating schedules and 
uplink power restrictions. This will 
greatly prolong the life of our 
most ambitious amateur satellite 
to date. 

Looking back on the attitude 
predictions presented in April, 
late June (Field Day!) and early 
July show a period of 100 percent 
solar-panel illumination. If all goes 
well, activity on AO-10 should be 


fantastic till the end of August, 
when we’ll have to endure another 
hibernation period. Keep your 
power down and listen to the AM- 
SAT nets for updates. 

Fuji-OSCAR 12 

The experiments continue on 
FO-12. It has been impossible to 
guess the satellite's schedule of 
operation. There were a lot of 
recharge days during April on 
mode JA, the analog transpon¬ 
der. In May, using a new form of 
JD (digital) activity, testing began 
on BBS (bulletin board system) 
software. 

Previously, JD operation in¬ 
cluded a five-minute on/off cycle 
embedded in a two-hour on/off 
cycle embedded in a one-day 
on/off cycle. The latest change 
includes "on demand” operation 
of JD. The two-hour and one-day 
cycles have been retained, but 
the satellite only listens when 
it’s on. It transmits on 435.910 
MHz when it receives an accept¬ 
able AX.25 packet transmission 
on one of the four uplink chan¬ 
nels: 145.85, 145.87, 145.89, or 
145,91 MHz. While in the listen¬ 
ing mode, a short 2-3-second 
burst will be sent every minute 
just to let you know that the sat¬ 
ellite is active but hasn’t re¬ 
ceived any packets. This will alle¬ 
viate the inconvenience of the 
five-minute on/off cycle while still 
retaining an adequate charge 
level in the batteries, since there 
are no suitably equipped JD 
ground stations in many parts of 
the world. Heavy use will only 
occur over heavily populated ar¬ 
eas. When no packets have been 
received for three minutes, the 
system will revert to the listen¬ 
ing mode. 

Development work on the soft¬ 
ware was conducted using the 
JAS-1 engineering model and per- 
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Photo B. Fishing and sateiHte chasing have a tot in common. 


formed by the JAM SAT software 
team. The first version of the BBS 
had very few commands since the 
preliminary tests were to analyze 
on-board power usage during 
BBS activity. Enhancements will 
be added later. 

Some TNC-2 parameters 
should be changed before you 
try to access the satellite. Set 
FULLDUP ON, FR 6, MAX 3 and 
PACLEN 128. To connect to the 
satellite, type “C 8J1JAS'’ fol¬ 
lowed by a carriage return. To get 
a list of available commands type 
“H” for help. The engineers are 
still experimenting, but these BBS 
commands might work: “R” to 
read a message, “F” to list the 
last ten message headers, to 
write or send a message and “K” 
to kill a message. Obviously, 
knowledge of Japanese will not be 
a prerequisite for BBS work. 

No personal mail is supported 
by the first versions of the BBS 
software. Your messages can be 
read by anyone and you can read 
messages addressed to someone 
else. As more users access the 
BBS. system response time will 
slow. To log out simply perform a 
normal disconnect. Many chang¬ 
es and system upgrades are ex¬ 
pected before FO-12 is allowed to 
follow any long-term predictable 
schedule. 

Ground Station Profile 

For those of you that have not 
yet attempted any amateur satel¬ 
lite activity, you may be surprised 
to discover that your station is ca¬ 
pable of hamsat communication 
or at least has most of the neces¬ 
sary ingredients already at hand. 

I have had several RS contacts 
with Ron WA5RON over the last 
several years. His station does not 
include any high-cost equipment, 
but it works. The hundreds of RS 
QSOs he has made attest to the 
performance of his equipment. 
His satellite activities include 
chasing all mode A satellites for 
contacts and monitoring UoSAT 
telemetry and AO-10 activity when 
signals are good. 

For satellite reception, Ron 
uses a Drake 2-A HF receiver as 
the heart of the system. An Ame- 
co 6CB6 ten-meter preamp pro¬ 
vides the necessary front-end 
gain for satellite work. His down¬ 
link antenna consists of a wire 
running up through a small hole 
in the sheetrock and down the 
length of the attic. A homebrew 
Nuvistor receive-converter can be 
used with the Drake for two-meter 
reception. 

On the transmit side, Ron starts 
''When You Buy, Say 73'* 


with a Santee LS-202A handie- 
talkie. This little-known rig did 
not catch on in the marketplace, 
but provides almost three Watts 
of LSB or USB output in addition 
to standard FM operation. A 
Tokyo Hy-Power two-meter am¬ 
plifier connects the handie-talkie 
to a Lunar amplifier at the an¬ 
tennas. With this combination, 
Ron can select two-meter out¬ 
puts from one-half to 40 Watts. 
Ron’s antennas include an 11- 
element Cushcraft rotated only in 
the horizontal plane or there are 
various verticals he can use when 
the satellites are at high eleva¬ 
tions. The Santee also provides 
two-meter FM reception of the 
UoSATs. 

Ron tracks the satellites without 
a computer. Most of the time he 
needs simple approximations 
since just one antenna in the sys¬ 
tem rotates and only in one plane. 
Take a look around your shack. 
You may be on the satellites 
sooner than you think! 

Fishing and Satellites? 

While everybody else was up at 
Dayton hamming it up, I was out 
on a quiet Texas lake casting for 
the big one, fish that is. Just what 
do fishing and satellite chasing 
have in common? Quite a bit, from 
the beginner’s viewpoint. I am not 
much of a fisherman. In fact I had 
only been seriously fishing once 
before, and that was years ago. I 
could have gone out by myself 
and caught a few, if I were lucky, 
but instead I went in the company 
of some other hams who enjoy 
fishing more than radio. The only 
handie-talkie that went out on the 
lake was mine. 

Where do you go to find fish? 
When do you go? What kind of fish 
are you looking for and what 
equipment and methods work 
best for catching them? After 


you catch them, what do you 
do with them? The list goes on. 
For me there were a lot of deep 
mysteries involved. For my com¬ 
panions it was all second nature. 
The same is true for amateur 
satellites. 

Where are the satellites? When 
do I listen? What type of satellites 
are up there and what equipment 
and procedures work best for 
hearing them? You can find an¬ 
swers to these questions by read¬ 
ing magazines and books, but the 
real payoff comes if you can talk to 


someone who actually operates 
through the satellites. To be there 
at his station and actually witness 
a satellite QSO in progress can 
make all the difference. Enter the 
AMSAT Area Coordinator, 

I have mentioned AMSAT, The 
Radio Amateur Satellite Corpora¬ 
tion, several times in previous 
columns, but have not mentioned 
the all-volunteer group of Area Co¬ 
ordinators. If you have a question 
about the amateur satellite pro¬ 
gram, these are the folks to ask. 
They are available to answer 
questions, help beginners, give 
talks at local ham gatherings, of¬ 
fer assistance to local educators, 
and arrange for AMSAT demon¬ 
strations, seminars, and discus¬ 
sions at conventions. There is at 
least one coordinator in every 
state. In large population centers 
there may be more. In Houston 
there are three. 

If you have no idea how to find 
the nearest Area Coordinator, 
write AMSAT at PO Box 27, Wash¬ 
ington DC 20044. You can also 
call during East Coast business 
hours at (301 >-589-6062. It’s up to 
you to make the first move. What 
will it be: over a hundred white 
bass in an easy afternoon or two 
catfish for a whole weekend? ■ 
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Howard Nurse W6LLO works his Apple lie computer on SSTV. 


Mike Stone WB0QCD 
POBoxH 
LowdenIA 52255 

DAYTON RECAP 

The 1987 Dayton Hamvention 
is now history! Friday was a rainy 
disaster for the flea market but 
sunny skies prevailed on Satur¬ 
day and Sunday for busy sales! 
An estimated 30,000 amateurs 
from all over the world attended 
the affair; if you haven’t made it 
out there, you should go—it is a 
real experience! Let me tell you 
what took place as far as fast- and 
slow-scan TV and FAX. 

We rode out with John Qebuhr 
WB0CMC of the Greater Omaha 
ATV System (G.O.A.T.S.—how’s 
that for a name?) We stayed 
overnight in Indianapolis with his 
parents and got a chance to visit 
from the mobile rig with a few of 
the Indy ATV crowd. We saw the 
K9LPW ATV/R Indianapolis ATV 
repeater system in action, though 
it put out pretty poor strength pic¬ 
tures at a limping 2 Watts of pow¬ 
er. The group is suffering from 
‘‘self-defense” problems that 
hopefully will be resolved (consid¬ 
er one of WB0CMC’s new “super 
hi-rejection,” 15-pole, interdigital 
duplex filters, fellas). 

P.C. Electronics unveiled and 
sold out {show stock) of their new 
902-928-MHz line of AM trans¬ 
mitter/receivers. Tom W60RG 
had built a working display unit of 
the TXA5-33 system and the 
TVC-9 downconverter housed in 
a weatherproof Hammond box. 
They showed off a newly-avail- 
able, 1-Watt 70-cm “mini” trans¬ 
mitter unit (KPA5) for those who 
already have ATV downconvert- 
ers and just need to add a trans¬ 
mitter. Tom also had his usual ar¬ 
ray of other ATV components and 
modules and a few Mirage D1010 
amps, all which also sold out on 
the first day. No new ATV FM gear 
was available from P.C. 

Don W9NTP and Sue W9XL of 
Wyman Research of Indiana had 
a booth lined up with all kinds of 
new goodies! Congratulations, 
Don, on getting that FM“on-carri- 
er” ATV sound receiver circuit 
module built up and going for 
the WR-450 transceiver. The WR- 
450 now gives the average ATV 
amateur a choice between the 
standard 4.5 subcarrier sound or 
a direct and more powerful on- 


carrier FM transmitter and receiv¬ 
er! The WR-450 rig is now really 
two systems in one: a 420-450 
tunable FM rig and a 420-450 
ATV transceiver. Those of you 
who have worked direct FM-mod- 
ulating sound systems know that 
for ATV on-carrier sound is supe¬ 
rior to reduced subcarrier send¬ 
ing. The WR-450 transceiver 
features are not found in any oth¬ 
er manufactured ATV system. It 
is refreshing to see an ATV man¬ 
ufacturer “listening” to the needs 
of the FSTV consumer and de¬ 
veloping such a product! At Sat¬ 
urday night’s USATVS workshop 
session, it wasn’t surprising to 
see a large number of hands go 
up in the air when Bruce Brown 
WA9GVK/4 asked who else was 
using on-carrier sound tech¬ 
niques besides the Washington 
DC Metrovision ATV Group. The 
number of hands that were raised 
for ATV repeater systems that 
used on-carrier sound, however, 
was surprising! 

W9NTP also had several new 
ATV additions to his fine line of 
equipment. The WR-1500 is a 
small 2.5-Watt (peak) “mini” 
transmitter with on-carrier sound 
for only $149.95 or with both OC 
and subcarrier for $159.95. It fea¬ 
tures a 10-pin connector that 
powers the camera, a single-plug 
camera input, a sync stretcher, 
and a metal rf-resistant cabinet. 
This unit, when teamed with the 
small DC-1 downconverter, 
makes for a great pair of portable 
or mobile send/receive units. 

Don and Sue also showed off a 
brand new WR-FM-4912 UHF du¬ 
al-band (420-450-MH2 and 902- 
906-MH2), switchable ATV receiv¬ 
er unit housed in a Silvernail 
SE-la-type cabinet. This receives 
both AM and FM HAM-TV trans¬ 
missions! 

The AM receiver outputs on 
channel 3 or 4 rf and the FM re¬ 
ceiver outputs into a video moni¬ 
tor, with audio. The FM module, 
which detects the 6 -MH 2 audio 
subcarrier offset, has de-empha¬ 
sis circuitry, a lighted tuning me¬ 
ter, and an internal speaker. Price 
is $374.95. The Wymans also had 
the new WR-FM-1250 1255-MH2 
FM transmitter, which has a 5-10- 
Watt output and uses a 4 -MH 2 
crystal-controlled deviation and 6- 
MH2 audio subcarrier. The WR- 
FM-4912 FM ATV receiver is also 


available. It tunes 1215-1325 
MHz and has the 6 -MH 2 FM audio 
subcarrier, switchable de-empha¬ 
sis, GaAsFET front end. and other 
goodies. For product technical de¬ 
scription and picture brochures, 
write and send SASE to the Wy¬ 
mans at RR#1, Box 95, Waldron 
IN 46182. 

John Beanland of Spectrum In¬ 
ternational had good sales on Sat¬ 
urday and Sunday. His booth dis¬ 
played the DY-20 900-MH2 
J-Beams with 17 dB gain, which 
turned the heads of Tonna owners 
and prospective buyers. He had 
28-, 48-, and 88 -element J-Beams 
and Microwave Module products. 
John gave one heck of an interest¬ 
ing technical lecture on interdigi¬ 
tal filtering at the USATVS Satur¬ 
day-night ATV workshop session. 
Communication Concepts, Inc., 
of Ohio had nothing new to show 
in ATV gear, as far as I could see. 
Kinney Software had a booth 
again this year and Dick was 
showing off his TRS-80C CoCo 
and Commodore 64 wares of 
SSTV low-resolution products. I 
didn’t have a chance to visit with 
Dick this year, so I don’t know if he 
has anything new. 

Robot Research, Inc., of San 
Diego had a bit better location at 
the Hamvention^ this year. Hun¬ 
dreds viewed high-resolution 
1 200 c color SSTV pictures. Tom 
revealed to some persistent am¬ 
ateurs that they were indeed 
giving serious thought to mar¬ 
keting Robot 1200c kits with the 
addition of FAX receive and com¬ 
puter printer hard-copy printout. 
AEA showed off their new PK-232 
6 -mode interface that now in¬ 
cludes FAX. I was a little disap¬ 
pointed that it didn’t show the in¬ 
coming FAX pictures on the TV 


monitor screen and was limited to 
printing them out only on the Ep¬ 
son and compatible dot-matrix 
printers. 

The Tom O’Hara W60RG Sat¬ 
urday afternoon Fast-Scan ATV 
forum was heavily populated! I 
counted about 200 or so at the 
meeting. Tom gave a talk on 
“Fast-Scan TV Basics.” He intro¬ 
duced Gary Heston W6KVC of the 
former Southern California ATV 
Club who talked about special 
events that can be shown on ATV. 
He showed some aerial pictures 
of helicopters, parades, etc. He 
also demonstrated cordless ATV 
by transmitting the entire meeting 
on his camera-mounted KPA5 
unit. Bruce Brown WA9GVK did 
an excellent job of explaining the 
pros and cons of AM vs. FM TV, a 
subject of hot debate among 
ATVers recently. He also suggest¬ 
ed standards and equipment. His 
lengthy chapter in the 1987 ARRL 
Handbook is required reading for 
the ATV enthusiast- 

This forum was followed by the 
Don Miller’s SSTV forum meeting. 
Don introduced Garnet Bebe- 
meyer WBOUNB and Jim Wil¬ 
liams, Jr. KC5VC for an IBM PC 
Robot 1200c show. Samuel 
Mormino WA7WOD of Interface 
Systems of Texas was supposed 
to talk about his new development 
of a high-resolution SSTV scan 
converter and was to give a live 
demonstration, but he failed to 
show. Attendance at both the Fri¬ 
day night W0LMD/W9NTP and 
Saturday afternoon forum ses¬ 
sions were low. I counted about 35 
people at the beginning of the Sat¬ 
urday SSTV meeting. Slow-Scan 
TV is hurting, folks! 

The FAX boys gol three great 
hours of forum time on Sunday! 
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Weather Satellites moderator 
David Latsch introduced Robert 
Popham of NOAA, who spoke on 
what would take place in the next 
25 years in WEFAX. Dr. Jeff Wal- 
lach N5ITU from IBM spoke on 
building WEFAX stations by us¬ 
ing computers. Dr. Grant Zehr 
WA9TFB gave updates on Soviet 
satellite monitoring techniques. 
Mike Mogil of NOAA spoke on 
weather satellite image interpre¬ 
tation. And Charles Pocius from 
Northrop spoke on VHF receivers 
for WEFAX. Unfortunately, again 


this year, no one addressed the 
issue of sending FAX pictures and 
information by amateur radio—a 
facet which, in my opinion, should 
not be ignored. 

The Friday and Saturday night 
USATVS/SPEC-COM and PARC 
ATV workshop sessions were well 
attended with a registration of 84. 
16 USATVS state section man¬ 
agers attended these sessions. 

At the Friday night USATVS 
workshop, speakers included: 
WB0QCD on ‘The N9CAI ATV/R 
Super System,” WBUCMC on 


“Omaha ATV/Weather Radar 
System” and “Duplex Filters for 
ATVers,” W3SST on “Using the 
Big-Wheel H-Omni Antenna with 
Cone Shielding for Closer Spac¬ 
ing,” N7DOH’s “VCR Demo of 
the New Seattle WA ATV group,” 
and K2KQX on “Simplex ATV Re¬ 
peater Experimentation.” Several 
VCR tapes were run and recep¬ 
tion of the Dayton ATV Repeater 
was established, 

Saturday night workshop ses¬ 
sion speakers included: WB8ELK 
on “Helium-filled 80,000-foot ATV 


Balloon Special Event Project,” 
KB9FO on “Chicago ATV/R Up¬ 
date” and “HAM COPS VCR Pro¬ 
duction,” Bruce Brown on “FCC 
Matters and Music Docket Com¬ 
ments,” and G3BVU on “Under¬ 
standing Filtering Techniques.” 
ATV mobiles and home-brew 
projects were judged and prizes 
awarded. 

If you go to Dayton next year 
and are interested in Fast-Scan 
TV operations, please plan on at- 
tending one of these work¬ 
shops. ■ 


• SUPERSCAF• 

(A Switched'Capacitor Audio Filter) 



SuperSCAF is a versatile switched-capacitor filter 
for eliminating interference and noise on CW, SSB, 
RTTY, AMTOR, PACKET and other narrow band 
modes. Extremely steep filter skirts remove adjacent 
clutter and noise to enhance weak signal reception and 
greatly increase intelligibility and listening comfort. 

SuperSCAF incorporates a switched-capacitor 
bandpass filter, an economical implementation of 
digital filter technology. Extreme sharpness, stability, 
accuracy and complete freedom from ringing character¬ 
ize this design approach. Bandwidth is adjustable from a 
minimum of 30 Hz to a maximum of 3700 Hz, allowing 
optimum passband tailoring under widely varying condi¬ 
tions. Skirt slope is 150 dB per octave (about twice as 
steep as a good crystal filter|, and stopband attenuation is 
at least 51 dB. SuperSCAF is connected via the receiver's 
speaker or headphone output and provides 1.5 Watts to 
drive a 3.2 to 8 Ohm speaker. SuperSCAF operates from 
105 to 130 VAC. 

SuperSCAF is available as an easy to assemble kit. 
No adjustments, calibration, or test equipment are re¬ 
quired. The kit can be completed by most builders in one 
or twoevenings. SuperSCAF is available for S 129.95 plu,s 
$7.00 shipping and handling. Order from AFtronics, Inc., 
PO Box 785. Longwood. FI. 32752-0785. Florida resi¬ 
dents should include state sales tax. 

AFTRONICS, INC. 

P.O. BOX 785 

LONGWOOD, FLA 32752-0785 
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CABLE TV 
DESCRAMBLERS 

STARRIWG 

JERRQLO, HAMUN, OAK 

AND OTHER FAMOUS MANUFACTURERS 

• FINEST WARRANTS PROGRAM AVAILABLE 

• LOWEST RETAIL/WHOLESALE PRICES IN U S. 

• ORDERS SHIPPED FROM STOCK WJTHIN 24 HOURS 

FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-59l4y 


MCinC CABLE CO. INC. 

7325'A RESEDA filVD., DEPT. 1805 
IKSEDA CA 41335 
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NEMAL ELECTRONICS 


HARDLINE —50OHM 

Nemal No. Description Per Ft. 

ntA12 1/2" Aluminum Black Jacket .89 

FLC12 1/2" Corr. Copper Black jacket 1,59 

aC78 7/8" Con. Copper 3,92 

NM12AL N Conn . 1 /2" Alum (Male or Female) 22.00 

NM12CC N Conn,. 1 /2" Copper (Male or Female) 22.00 

NM78CC N Conn., 7/8" Coppei (Male or Female) 54.00 

COAXIAL CABLES 

Nemal No. Description 100 Ft. Per Ft. 

1100 RG 8 95% Shtelded Mil. Spec 28.00 .32 

1102 RG8 95% Shielded Foam 30.00 ,32 

1110 RG8X 95% Shield (mini 8) 15 00 17 

1130 RG213/U Mil, Spec. 96% Shield 34,00 .36 

1140 RG214/U Mil Spec ■ Obt Silver 155,00 1.65 

1180 Belden 9913 Low Loss 45 .OO .50 

1705 RG142B/U Tefion/Silver 140 00 1 50 

1310 RG217/U 5/8" SOohmDbt. Shield go oo 85 

1470 RG223/U Mil. Spec. Obi. Silver go.OO J5 

1450 RG174 95% Shielded Mil, Spec. 12 00 14 


ROTOR CABLE- 

Nemal No. Description 


i 


8COND. 

100 Ft. Per Ft 

8C1822 2-18 Ga., 6-22 Ga 19,00 .21 

8C1620 2-16 Ga., 6-20 Ga, Heavy Duty 34,00 .36 

* Shipping J3.00 - 100 Ft. / Conn. 53.00 / C.O.D. $2.00 


CONNECTORS - MADE IN U.S.A. 

Nemal No. Description Each 

NE720 Type N for Belden 9913 4.25 

NE723 N Female Belden 9913 4,75 

PL258AM Amphenol Barrel 1.45 

PL259 Standard Plug for RG8,213 10/5.90 or .65 

PL259AM Amphenol PL259 10/7.90 or 89 

PL259TS PL259 Tetlon/Silver 1.59 

UG210 Type N for RG8, 213, 214 3.00 

UG83B N Female to PL259 6.50 

UG88C BNCRG58 1.25 

UG146 S0239toMaleN 6.50 

UG175/6 Adapter for RG58/59 (Specify) 10/2.00 or .22 

UG255 S0239 to 8NC Amphenol 3.75 

KA51-18 TNCRG58 4.35 

AM9501-1 SMARG142B 8.95 

S0239AM Amphenol S0239 89 

GROUND STRAP — BRAID 

Nemal No. Description Per Ft 

GS38 3/8" Tinned Copper 30 

GS12 1/2" Tinned Copper ,40 

GS316 3/16" Tinned Copper .15 

GS316S 3/16" Sliver Plated 35 

GROUND WIRE - STRANDED 

Nemal No. Description Per Ft 

HW06 6 Ga. insulated stranded 35 


Call Of' write for complete price list. Nemal’s 32‘page Cable & Connector Selection Guide 
Is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individually. 


NEMAL ELECTRONICS, INC. 

12240 N.E. 14 Ave., No. Miami. FL 33161 


(305) 893—3924 • Telex 6975377 
24-Hr. FAX (305) 895—8178 
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The ORIGINATOR of the VHF AMP/PREAMP COMBO! 

YOU KNOW THE LUNAR NAME...NOW OWN THE BEST. 

• Complete Line of Multi-Mode Amps, all with Low-Noise Preamp Built-in • 
• NEW! UHF Models with GaAsFET Performance • 


2 METERS 
2M2-100P 
2M4-40P 
2M10-80P 
2M30-160P 


220 MHZ 

1.3M2-80P 

1.3M4-30P 

1.3M10-80P 

1.3M30-140P 


440 MHZ 

70CM2-50PG 

70CM10-100PG 

70CM30-100PG 


Lunar Model shows: Band. Drive Pwr, Output Pwr (nominal). Preamp included. 

Six meter, special purpose, and repeater versions available. 

AT FINE DEALERS EVERYWHERE 



LJ N R R 

COMMUNICATIONS S. SYSTEMS DIVISION 

7930 Arjons Drive • San Diego, CA 92126 • Telephone (619) 549-9555 • Telex 181747 
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John Edwards KI2U 
POBOX73 

Middle Village NY 11379 

CONTEST CONFESSION 

Okay, you got me, Tm not a big 
contest fan. I just don't see the 
point in going after anything that 
doesn’t give me either fun or 
money. 

Call me stupid, call me crazy 
(and you will), but I can’t find any 
enjoyment in spending an entire 
weekend yelling nonstop into a 
microphone or pounding a key. 
For what? To see my name print¬ 
ed at the top of a list in some ham 
magazine? Heck, whenever I feel 
an urge to see my name in print, I 
just write another article. Writing 
takes less time and pays better, 
too. If you want to see your name 
in print, but can’t write, go rob a 
bank or take your clothes off in the 
local Shop ’N’ Bag. Do anything 
but clutter-up valuable frequency 
space. 

As you’ve no doubt gathered 
by now, I pretty much consider 
contesting a base form of spec¬ 
trum trashing. Of course, that 
doesn’t mean I've never partici¬ 
pated in a contest. As a kid, I frit¬ 
tered away numerous hours 
yelling incomprehensible sweep- 
stake exchanges and hammering 
out section names. But can you 
imagine an adult doing that sort of 
thing? Really! 

Anyway, I hate cheating, and 


ham contests are loaded with 
some of the biggest liars and 
skunks I’ve ever encountered. 
Just who cross-references all of 
those contest logs anyway? No¬ 
body, Who’s listening to hear 
whether you gave the complete 
exchange to the other fellow? No¬ 
body, of course. 

In most contests, you can pret¬ 
ty much write down whatever 
contacts you want and win first 
place without turning on your 
rig. That way, you can spend 
your weekend playing ball with 


the grandkids, tightening the 
screws on your walker, or catch¬ 
ing up on the latest issue of Mod¬ 
em Maturity. 

What really bugs me is the way 
contest organizers have comman¬ 
deered the HF bands, particularly 
20 meters. There isn’t a weekend 
remaining in the year that isn't ru¬ 
ined by one sort of on-air activity 
or another. And the behavior! 
Heavens! If 2 meters hasn't con¬ 
vinced you that ham etiquette is 
dead, the behavior of contesters 
will. And they all supposedly know 
the code—so much for the "keep¬ 
ing out the riff-raff theory." 


Anyway, don’t you just love 
the guys who use the endless- 
loop tapes? With the reverb? 
And speech compression? And 
distortion? Can you imagine what 
Hiram Percy Maxim would say 
if he could hear those char¬ 
acters? I'm sure it would inspire 
the Old Man to find a new appli¬ 
cation for his famous silencing 
equipment. 

Of course, the current crop of 
code-based contesters aren’t 
any better than their phone 
counterparts. Computers have 
taken all of the romance and skill 
out of CW competitions. What’s 
the sense of using Morse code, 
an antiquated two-level encod¬ 
ing system, when a modern, 
high-level code like ASCII can do 


the job much belter? Well, there is 
no sense to the situation, of 
course. A modern-day CW con¬ 
test is really only a test of mi¬ 
croprocessor clock speeds and 
brute rf energy. 

And, speaking of brute rf ener¬ 
gy, just how many contesters real¬ 
ly pay any attention to the FCC 
and that silly ol’ rule they have 
about maximum allowable pow¬ 
er? Most, perhaps, (I’m opti¬ 
mistic.) But the guys running the 
Kalifornia Kilowatts and Galve¬ 
ston Gallons are wiping all of the 
law-abiding contesters out, so t 
rarely get to hear them. 


Messy, messy, messy. 

If the ham authorities really 
wanted to clean up the contest 
scene, they would try injecting 
some order into the ranks. Just as 
sporting events need referees or 
umpires, contesters require an 
authority force to patrol their activ¬ 
ities. "Radio Umpires," I would 
call them. 

These volunteer minions of 
the ether would scan contest 
frequencies—listening only—to 
monitor the behavior of partici¬ 
pants. If a contester were found 
cheating or somehow disturbing 
the electronic peace, the radio 
umpire would have the power to 
either assess penalty points or to 
disqualify the offender from the 
contest. The degree of power 
vested in the umpires would rest 
in the hands of the contest orga¬ 
nizers. Personally, however. I’d 
be all for giving the umps capital 
authority. 

To prevent charges of favor¬ 
itism, cronyism, or impropriety, 
a Radio Umpire penalty could 
only be imposed if the infraction 
were observed by at least two 
other umpires. (The umpires 
could be linked together for 
coordination purposes by a pack¬ 
et network or HF net.) With three 
or more umpires witnessing a 
clod’s behavior, the hopeless 
miscreant would have little re¬ 
course but to accept the judgment 
imposed. 

Good idea, right? You know, I 
have the time to dream up such 
creative thoughts because I'm not 
wasting my weekends contesting. 
Yessir. 

CQ DX CQ DX DEKI2U.* 


'7 pretty much consider contesting a 
base form of spectrum trashing.” 



Your SINGLE 
SOURCE for 


MOBILE 

ANTENNAS! 


NEW 2 meter squared SSB mobile $45.*“ 

*Bug Catchers* still the best HF mobile 
antenna 250 watt & Ikw sizes 60-10meters 
(we pay shipping on above Items) 

Call for other antennas available— 
both commercial and amateur 

MISSION COMMUNICATIONS 

11903 Aiief dodine Rd #500 
Houston, Texas 77082 
713-879-7764 
telex 166872 MCON UT 
(MC/VISA/COD) 
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Annoupcing The 
leyer 



Suggested Amateur 

Net Price $249. 

Now for the first time you cnn enjoy the truly unique 
operation of a Digital Voice Anmnmcemeni System, 
designed specificaliy for Amateur Radio comininiea- 
tions. The DVK-1(M3 represents the latest technology in 
digital audio processing 

Create your own natural vorce contest calls,, CQ * etc 
Yiour voice is stared in digital memory., ready to l>e 
played back at the touch of a key. The Di|^itai Voice 
Keyer is not a tape recorder or rolxkic sounding synthc= 
si/er but a true full fidelity natural voice record/|daylutck 
system. 

The DVK-1 ttO,. is a must for the avrd a:mt«tef and great 
audio acress^arv for any Ham Sfutek 


FEATURES 


•Supemr 

•Mkro-imxtmar osstralkd 
•32 sacrsrfs dl time 

•PTT/VOXoperatiua 
•Dyisaaakcc^dcmof mk ieput 
•S^taHc memtiH’siajrfifK’f 
with preset In d 


?V"i«sSK3 S'fer SistW!' C.-®** 


•SekcPtblr audio o^prmor 
•Seabd nwiabrsflr key heard 
•4 indeprndfat vmc# mcmerks 
•Piidtiveneptne k«fd PIT 

•Sel^tabk ead sf tr aa«iim*OB 


M 



NORTHEAST ELECTRONICS SUPPLY CO., INC. 
((WHITEHALL PENNSYLVANIA 

(40 miles rK»th at Pfuiadeiphial 

Wvmm 

FaiicoMi 




NEL-TECH LABS INC. P.O. Box 1030 
Loralonderry, NH 030S3 (603K34-8234 


I 146.745 2m Repeater 

I W3GQQ, WB3EAN 
I Bob & Oiane Jones 
I 1952 MacArthur Road 
I 215-820-0112 
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You’ll See Next Year’s New Products 
On Display: 

AND BE THAT FAR AHEAD OF YOUR COMPETITORS. 

You Still can book into the October 

1987 FAR EAST ELECTRONICS TECHNOLOGY TOUR. 

It's the best way to keep pace with the explosive consumer electronics 
marketplace. 

The Japan Electronics ShowThe Korea Electronics ShowThe 
Taiwan Electronics ShowThe Canton Trade Fair*The Singapore 
Electronics Show 

All for Only $3,130 




ALSO AVAILABLE TO YOU: 

• The Japan Technology Updates Seminar 

• Korea Business Opportunities Seminar 

• Taiwan Business Opportunities Seminar 

• China Business Opportunities Seminar 

• Singapore Business Opportunities Seminar 

• Visits to Factories and Research Facilities 

• Business Meetings with Foreign Companies 

You will be traveling with the most 
successful electronics industry 
executives in America, taking 
advantage of Commerce Tours 
International's once-a-year 
discount package. 


FROM: Commerce Tours International Inc. 

TO: Businesspeople and Entrepreneurs 

Here’s Two Weeks That Can 
Change Your Business... 

You'll discover the new products being developed, learn what new 
products you should develop ... the new markets and the new sources 
{plus, great shopping!) 

Join the 1987 Far East Electronics Technology Tour to japan, Korea, 
Taiwan and Hong Kong—plus optional extensions to Singapore, 
Canton and Beijing. Remember the date: October 3-18, 1987. 

Your most practical opportunity to meet Asian small businessmen is 
at the Consumer Electronics Shows in October at Osaka, Seoul, 

Taipei, Hong Kong and Singapore-plus the famous Canton Trade 
Fair. Here you'll see Next Year's new products on display. 

We've arranged special seminars to help you do business—plus 
visits to factories and research facilities and business meetings with 
Asian companies. 

The price? $3,130 for West Coast departure—slightly different for 
other US, Canadian and European cities. This includes first class hotel 
accommodations, sumptions American breakfasts, four group 
dinners, transportation to/from show grounds, airport/hotel transfers 
and business programs. Seminars are extra. 

In addition to business, you will enjoy the surprisingly low cost 
Asian shopping. Few return from these tours (which we've been 
organizing for over 10 years) without a custom-made suit or two, a 
miniature cassette or CD player and a stack of Compact Discs, most of 
which are unavailable in the US. 

From 150 to 300 successful American small businessmen go on 
these tours, so youil make plenty of good US business contacts as well 
as Asian, plus have fun with these interesting people at the breakfasts 
and dinner parties. 


IMPORTANT: You should fill in the coupon below as soon as 
po.ssible. Commerce Tours International Inc. has been 
organizing the Far East Electronics Technology Tour for 10 years 
and our experience is that the reservations come early in the 
year. Remember (hat the 1987 Asian Electronics Shows will of>en 
up many new product arenas that will hit 
the American market in January 1988. 

Don't wait until the trade magazines 
report what's happening in Asia 
90 days after these important annual 
Asian electronics exhibitions. 

It will be the best $3,000 you'll spend this year. 


!-------1 

I Please fill in this coupon and mail it in today! I 

Yes. I’m booking a reservation for the Far East Electronics Tour. 

' Please send me more information. * 

I NAME_ I 

I I 

I ADDRESS_ I 

{ CITY_STATE_ZIP_ | 

^ SEND TO: Commerce Tours International I 

i NE Marketing Offices I 

I 70Rte. 202N‘ | 

. Peterborough, NH 03458 . 

I For Faster Service Call l‘SOO'843-6700 . . . Ext. 103 I 
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1 

Country 

Prefix 

% Needing 

1 

Albania 

ZA 

81 

2 

South Yemen 

70 

75 

3 

Bouvet Island 

3Y 

74 

4 

Burma 

XZ 

72 

5 

Andaman Is. 

VU4 

72 

6 

Vietnam 

XV 

68 

7 

Afghanistan 

YA 

67 

8 

North Yemen 

4W 

65 

9 

Libya 

5A 

57 

10 

Laos 

XW 

56 


Table 1. The Ten Most Wanted DXCC Countries. 


Chod Harris VP2ML 
POBox 4881 
Santa Rosa CA 95402 

THE TEN MOST 
WANTED COUNTRIES 

What are the ten most wanted 
countries by DXers worldwide? 
Every year The DX Bulletin con¬ 
ducts a survey of thousands of top 
DXers throughout the world to 
determine which are the rarest 
countries on the amateur bands. 
The survey is by far the most 
comprehensive of its kind, and 
has been conducted for more than 
ten years, which provides some 
historical perspective. Let’s have 
a look at the toughest countries to 
work and their prospects for legiti¬ 
mate amateur radio activity in the 
near future (see Table 1). 

Note that the information in 
Table 1 comes from some very 
experienced DXers; more than 
20% of those who returned the 
survey had worked all the coun¬ 
tries on the current DXCC list! 
Another 5% need only Albania to 


have “worked them all.” With 
only 10% of all DXCC members 
on the Honor Roll (within 10 coun¬ 
tries of working all 317 current 
DXCC countries, the group that 
has worked them all is an elite 
group indeed. 

Albania: ZA tops the list of Most 
Wanted DXCC countries and has 
for several years. Albania is a 
country that is hard even to visit, 
much less operate from. In fact, 
the operation by DL7FT from 
Albania that provided many DXers 
with their only ZA QSL is viewed 
with as much credibility as some 
of Don Miller’s notorious opera¬ 
tions from Maria Teresa Reef and 
similar spots. 

There is a club whose members 
try to visit as many countries as 
possible—analogous to the 
DXCC goal of contacting as many 
countries as possible. Albania 
heads their list of the most diffi¬ 
cult, as well. One member, who 
has visited most of the 318 coun- 
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tries on the list, was shot at 
during his attempt to swim to 
shore in Albania! Shades of 
Baldur DJeSI’s attempt to operate 
from Spratley Island. 

What are the chances of a legiti¬ 
mate amateur radio operator from 
Albania? Frankly, they have never 
been better! Albania has been 
turning more to the outside world 
since the death of its long-time 
Marxist dictator. They have re¬ 
cently finished a railroad into 
neighboring Yugoslavia, and 
signed a peace agreement ending 
their 40-year war with Greece. As 
the Albanian officials come to 
realize that amateur radio holds 
few threats, and offers many 
benefits, to their backward coun¬ 
try, they will allow at least token 
operation on the ham bands, such 
as we see from Iraq or Taiwan. 
Amateur radio In China is a prime 
example of what can happen in 
Albania in the next few years. 

However, don’t hold your 
breath waiting for the next ZA 
contact. Nor believe every ZA 


rumor you hear on the bands. The 
first legitimate operation from 
Albania may well be a quick 
demonstration without advance 
warning, but it should be followed 
soon by more extensive opera¬ 
tions by locals, and maybe even 
some expedition activity. Keep 
your fingers crossed, and hope 
that the Albanian officials soon 
come to the understanding 
that ham radio is good for their 
country. 

South Yemen: Number two on 
the Most Wanted list is South 
Yemen 70. which is among a 
handful of countries that has said 
officially and in writing that they 
will not permit any amateur radio 
activity. The country has nearly 
been destroyed by a prolonged 
civil war that has left millions 
dead and much of the country 
devastated. Foreigners are 
viewed with suspicion, at best, 
and radio gear is always consid¬ 
ered to be spy equipment. Most of 


the recent confirmations of 70 
contacts come from “mining" old 
logbooks for VS9A QSOs from 
years ago, QSOs that now count 
for 70, if the operator is still alive 
years later and still has the logs 
and QSL cards. 

Bouvet: This Antarctic island 
ranks third on the Most Wanted 
list, thanks to the difficulty of 
landing on the rock and ice. A 
DXpedition to Bouvet would be 
very expensive, as the recent 
Peter I trip ($60,000) and Heard 
Island trip ($50,000) showed. And 
there would be considerable 
personal risk involved. The Peter I 
Island DXpeditioners may have 
encountered the best weather in 
100 years for their trip. The next 
group to Bouvet might not be as 
lucky. 

However, there are no political 
barriers to a Bouvet trip; only 
monetary and time constraints. 
It’s only a matter of time before 
someone gets permission from 
the Norwegians and arranges for 
the trip. This will probably be a 
well-publicized DXpedition. 
(Maybe we can convince the LA 
DX Group that oprganized the 
highly successful Peter I trip to 
have a hand in the Bouvet trip!) 

Burma: XZ ranks fourth on the 
list, and is another country that 
prohibits all amateur radio activi¬ 
ty. Surprisingly, however, several 
stations are on the air from Bur¬ 
ma, with permission from their 
governments, but they are located 
in the north of the country, which 
is still under control of people 
whom the Rangoon government 
call rebels. The DXCC desk will 
accept Don Miller’s 1965 opera¬ 
tion, despite his propensity for 
stretching the truth about where 
he was really located, and the fact 
that the DXCC desk has a letter 
from the official Burmese govern¬ 
ment saying that there has been 
no legitimate amateur radio 


operation from the country since 
1964! Consistency is not a mark of 
DXCC accreditation procedures. 
Don’t expect the Burma logjam to 
break for many years. 

Andamans: The best news in 
the Top Ten is that this long- 
sought country has been on the 
air In a major way since the survey 
was taken in mid-1986! Thanks 
in part to the fact that the Prime 
Minister of India is VU2RG, 
Barathi VU2RBI and other opera¬ 
tors have twice travelled to this 
vacation spot off the Indian coast 
and put VU4APR and VU4NRO 
on the air for weeks at a time in 
early 1987. This should take care 
of most of the demand for 
Andamans for a few years. Sever¬ 
al other groups are trying to get 
permission to operate from the 
Andamans. This one should dis¬ 
appear from the Most Wanted 
ranks for some time! 

Vietnam: XV is another 
toughie. Since the excellent oper¬ 
ations of the late Don Reibhoff 
XV4AC in the 1970s, we have 
been without a legitimate XV 
QSO. Several amateurs travel 
regularly to Vietnam on business, 
and they continue to press for 
resumption of radio activity, but 
chances are slim for now. Per¬ 
haps in a few years this one will 
open up. 

Afghanistan: This is another 
one of the countries that officially 
prohibits amateur radio. Since the 
Russian invasion and occupation, 
YA QSOs have been nonexistent. 
Nor is there much hope for any 
change until the Russians leave. 
Given the strategic location of the 
country, that won’t soon happen. 
Another “Don’t hold your breath" 
country. 

North Yemen: 4W has been 
showing signs of opening up to 
amateur radio in the last year, and 
DXers are hoping that the trend 
will continue, Exxon and other oil 


''Two of the Ten Most Wanted 
Countries have been on the air and 
workable in 1987." 





companies are actively exploring 
for oil in North Yemen, and among 
their exploration crews are 
several amateurs who are work> 
ing for official permission to 
operate in the ham bands. Some 
of these operators have made 
QSOs, especially 4W1AA, 
but none have obtained other 
than verbal permission, which 
doesn't cut the mustard at the 
DXCC desk. Prospects are good 
here, however; we should see 
valid OSOs in the relatively near 
future. 

Libya: 5A ranks 9th on the Most 
Wanted list, and again, we have 
documented activity from Libya 
in 1987! Bert 5A0A has been very 
active on 20 CW and 15 SSB, 
thanks in part to a rig donated 
by the European DX Foundation 
and an antenna from the Interna* 


tional DX Foundation. Bert has 
placed some restrictions on his 
contacts, especially asking only 
for signal reports—no questions, 
please—and he is adamant about 
"Insurance” QSOs. If he has 
worked you before, he’ll say so in 
no uncertain terms and ask you to 
give another amateur a chance at 
this rare QSO. His QSL manager 
SP6BZ (not in the 1987 Callbook, 
unfortunately) has further re¬ 
quested that no callsigns appear 
on the envelopes to him. But the 
restrictions are remarkably easy 
to live with in exchange for a valid 
5A QSO. I wonder if Qadafy has 
any idea that Bert is working U.S. 
stations? I suspect that he would 
not approve! 

Laos: XW rounds out the Top 
Ten. Laos falls into the same cate* 
gory as Vietnam. They are none 


too keen on strangers, and ham 
radios and spy equipment seem 
indistinguishable. Some time in 
the future this one might open up 
to DXpedition or local activity, but 
1 wouldn’t count on a legitimate 
XW operation soon. 

The good news is that two of the 
Top Ten (Andamas and Libya) 
have been on the air and workable 
in 1987, and will undoubtedly lose 
that dubious distinction of being 
Most Wanted this summer. And 
two more have a reasonable 
chance of producing radio QSOs 
in the near future: Albania and 
Bouvet. That leaves six toughies, 
three of which are among the the 
six countries that prohibit amateur 
radio. Look for some shuffling in 
the Top Ten in 1987, but little 
change beyond the loss of Libya 
and Andamans. 


The best prospects for taking 
their place on the list? Bangla* 
desh S2, presently #11, will cer¬ 
tainly move up unless someone 
can wrangle operating permission 
soon. Stations in the United Arab 
Emirates (#12) are presently on 
the air, and South Sandwich (#13) 
might well see activity by the end 
of 1987. Mount Athos is next on 
the list; if the Greeks, who stopped 
the Italians from operating there, 
don’t mount their own DXpedition 
to SV/A, then maybe we should 
delete Greece from DXCC! Mo¬ 
zambique, presently #21, stands 
the best chance of moving up the 
list, as it is the next country with 
political prohibition of ham ra¬ 
dio, and not mere physical or mon¬ 
etary restraints. Watch for the 
1987 DX Bulletin survey for the 
answer! ■ 
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"I learned all of my code and theory while 
driving to and from work, it was easy.” 

If you don ! have time to read books & take notes at 
home tor the theory exams or spend hours copying code 
practice you can team them by simply listening at your 
leisure. You will learn not only the exact questions and 
answers on your test but the detailed theory behind each 
one. You will thoroughly understand what you are being 
asked and why the answer is correct, 

New Novice. New Technician/General Advanced, Extra. 

Theory courses on audio cassettes. $19.9S ea. 

Learn code non stop ait the way from scratch through 
Novice to Extra class speed (0 to 23 words per minute) 
With one course. Code is iearned at a high rate with wide 
spacing between characters.. A completely struct.ured 
course which will take you m easy steps to your Hcense 
class speed. Simply hsten at your leisure. 

Code course on audio cassettes. $19.95 
VEC type ciNie General Extra Exam !a|» C90 $7.95 ea. 

Shipping 3,00 per theory or code course. Exam tapes 
Si-00- Check, MO. Visa or MC. Courses shipped same 
day received. 

AMATEUR RADIO SCHOOL KB8MT 

Jerry Ziliak K86MT (7 years instructing students) 

2350 Rosalia Drive, Dept. B, Fullerton, CA 92635 

(714) 990-8442_ 
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CB-TO-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11 th year! 
16-page catalog, $2. 


CBC INTERNATIONAL, P.O. BOX 31500X 
_ PHOENIX, AZ 85046 


Rely on JAN 
for 3-WAY Help 

1. TECHNICALLY CORRECT 

Crystals to Yojr Specs 

2. QUICK TURNAROUND 

with fHjge inventory, pronrpt 
service and Emergency Onder 
Plan 

3. LOW PRICES 


QUARTZ CRYSTALS FOR 
Two-Way — Industry — Marine 
Amateurs — CB — Microprocessor 
Scanners 


For Free Catalog 
Call or Write 

JAN CRYSTALS 
RO. Box 06017 
Ft, Myers, FL 33906 
(813) 936-2397 



Since 

1965 


CALL 1-800-237-3063 
FREE (Except Florida) 
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A unique concept in a tow profile antenna for radio 
communications. . . 

rntmaHipRi^ 



A full-sized, 40 through 10 
meter vertical, wound 
down to IS inches in 
height to let you put it 
where you have to put it! 
Continuously tunable 
from 7 to 30MHt for Ame- 
teur. Commercial, and 
Government Service. 


CR4010A 

sales tax where applicable. 

VISA and MASTERCARD accepted. 

purchase price includes antenna, 
feedline and mount of your choice, 
additional mounts are S15.00 each 
S2.00 shipping when oidered sep¬ 
arately) 

Com-ftad industries 

2.5 Si. Buiiafo. KY 14210 

(7161 S2Sm3, \ or iTlS? 773444.' 
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THIS MONTH'S 600DIE FRM THE 
_ GMIDY STORE: 
RDC I ICO 


ICOM IC-28A. 

$339.90 .ALLLT.O. 

Civf!I «.r?2 H.A.M if* msrss !«>» nastt*** 

Sr*.S SASE STTY & r’ACurf UST Stei- m 

mss DiSTHHUTIIIS COMPMIT 

78 South State Street. Pwsion. Waho 83263 
Telephone (206) 852-0630 We Close at 2:00 on MON & SAT 
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CIRCLE 160 ON READER SERVICE CARO 


TUNERS! 
NO RADIALS! 
NO RESISTORS! 
NO COMPROMISE! 

THIIEE EXCELLENT REVIEWS fUST I 
DON’T HAPPEN BY CHANCE. 
CALL US FOR A FREE CATALOG 

• WMT-«»' oe». n . 19S4 • s«s!* . kntxn rs. t ms 

I BILAL COMPANY 

W S.8. 2. Box 62, Dept. 12 

tuclm, OK 74342 PH;9i8-2S3-4094 
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Dtty loop 


Marc f. Leavey, M,0. WA3AJR 
6 Jenny Lane 
PikesviNeMD 21208 

Okay, CoCo fans, here comes 
the second barrel, so hold onto 
your hats, because Vm going to 
knock your socks off! (Sorry about 
all the mixed metaphors, but they 
sure felt good!) 

Last month I presented a pro¬ 
gram for a simple implementation 
of RTTY on a TRS-80 Color Com¬ 
puter (CoCo). This month, the real 
blockbuster. Thanks to Dan Dow- 
nard K4KWT, Technical Consul¬ 
tant and columnist at < The Rain¬ 
bow > magazine, and the Delphi 
Information Utility, we are able to 
present one smashing RTTY pro¬ 
gram here in RTTY Loop. 

The program itself, called 
RTTY1-1.BIN, is a full-featured 
RTTY program written for the Col¬ 
or Computer by Dan Cobb. Al¬ 
though originally written only for 
the older Disk Basic ROM, Ver¬ 
sion 1.0, patches are available to 
enable its use with the newer Disk 
Basic ROMs. At this time, I do not 
have any information about its use 
with the new CoCo-3. 

While the program is of par¬ 
ticular interest to disk users, tape 
interfacing is supported, so you 
don't have to have a disk, al¬ 
though having one certainly 
makes operation more conve¬ 
nient. 

I guess that the best way to 
illustrate the capabilities of this 
program is by looking at the 
available command set. Here's 
the RTTY 1-1 command set: 

From Receive Mode 

< CLEAR > Switches to transmit 
mode. This puts you in the trans¬ 
mit mode and turns on your trans¬ 
mitter. The cassette relay can be 
used to key the transmitter’s 
push-to-talk line. 

<SHIFT><CLEAR> Clears 
the screen (does not clear receive 
buffer). 

A Auto capture buffer—This al¬ 
lows you to set the program to au¬ 
tomatically open the receive 
buffer when it receives a certain 
group of characters, and close 
again when it receives a different 
group of characters. After you 
press “A”, the program will ask 
you for the starting characters. 
Whatever you type here is what 
the program waits for before it 


opens the receive buffer. After 
you have entered the starting 
characters the program asks for 
the ending characters. This is 
what the program waits for before 
it closes the receive buffer. After 
you enter the ending characters 
the program is in the receive 
mode but the receive buffer is 
closed. Upon receiving the start¬ 
ing characters the buffer opens. 
Then when it receives the ending 
characters it closes again. To exit 
the “auto capture” mode, press 
the < BREAK > key. 

B Save keyboard buffer. This lets 
you save the current contents of 
the keyboard buffer to a disk file. 
See "M” for entering information 
into the keyboard buffer. See "R” 
for file name specifications. 

C Clear receive buffer. This clears 
the receive buffer and resets the 
receive buffer screen counter. 


D Disk directory. After you press 
“D” the program will ask for the 
drive number. Enter the number 
of the drive of which you want a 
directory. The program displays 
the directory in a two-column for¬ 
mat. If you want to stop the direc¬ 
tory from scrolling off the screen, 
press the < SPACE BAR>, then 
press < ENTER > to continue the 
directory. At the end of the directo¬ 
ry the program will display the 
number of free granules left on 
that disk. The program also re¬ 
turns to the receive mode after the 
directory is completed. 

E Enter station buffers. There are 
10 station buffers numbered 0-9. 
After pressing “E”. press the 
number of the station buffer you 
want to enter. Now you can 
type whatever you want to put in 
this station buffer. Each station 
buffer can contain up to 255 char¬ 
acters. When you are finished 
with this station buffer press the 

< BREAK > key. The program will 
store this buffer to disk. Each 
time you use the program this 
buffer will be the same, until 
you change it by entering some¬ 
thing new in it. If you press the 

< CLEAR > key just before you 


press the < BREAK > key to save 
the buffer, it will force the program 
back to receive mode automati¬ 
cally when this buffer is trans¬ 
mitted. When transmitting a buff¬ 
er that you did not press the 

< CLEAR > key before ending the 
buffer, the program stays in the 
transmit mode until you manually 
press the < CLEAR > key. 

F Freeze receive buffer. This 
causes the receive buffer to be 
closed or frozen. You can still see 
what is being received but it is not 
being stored in the receive buffer. 
By pressing the "F” key again, 
you will reopen the receive. 

H Displays help file. This gives 
you a short explanation for 
each command. The program 
pauses between each page. To 
continue to the next page, press 

< ENTER >; press < BREAK > to 
return to the receive mode. 

K Kill disk file. By using this com¬ 
mand you can kill any disk file. 
After you press “K” the program 
will ask you for the name of the file 
to be killed. After you enter this, 
the program will ask if you are 


sure you want to kill this file. You 
can press “Y” for yes or any other 
key for no (see "R” for file name 
specs). 

L Transmit line. This function lets 
you type in a line (up to 255 char¬ 
acters) to be transmitted immedi¬ 
ately. After you press "L”, type in 
whatever you want transmitted. 
When you are finished, press the 
< CLEAR > key. Then whatever 
you typed will be transmitted. 

+ Retransmit last line. This lets 
you retransmit the line you trans¬ 
mitted using the “L” command. 
This should be used only direcly 
after using the “L” command or it 
can produce unexpected results. 
M Enter message buffer. This lets 
you type a message or anything 
else that you want to transmit. The 
keyboard buffer is about 6000 
characters in length. When you 
are typing into the keyboard buffer 
the program will give you word 
wrap-around at 32 characters. 
While you are typing a message 
you can use the left arrow to cor¬ 
rect any mistakes, but do not 
backspace past the line on which 
you are working. When you are 
finished, press the < CLEAR > 
key and then the < BREAK > key. 


The keyboard buffer is now ready 
to transmit or you can save that 
message to disk by using the “B" 
key. Every time you press the “M” 
key the present contents of the 
keyboard buffer is erased and 
what you type will be put at the 
beginning. 

0 Set printer parameters. After 
pressing “O” you can select the 
number of the option you want 
changed. The program defaults to 
600 baud and 132 characters per 
line on the printer. 

P Print receive buffer or disk file. 
When you press “P” the program 
will ask you to get the printer ready 
and press < ENTER >. After you 
have pressed < ENTER > you will 
be given a choice of printing the 
receive buffer or printing a disk 
file. Select whichever you want to 
do at that time. If you select a disk 
file, you will be asked to enter the 
file name. Add :1, :2. or :3 if the 
disk file is to be printed from any 
other disk drive than drive 0. 

Q Quit and return to Basic. This 
exits you out of the RTTY1-1 
program and cold-starts your 
computer. 

R Save receive buffer to disk. This 
lets you save the current contents 
of the receive buffer to a disk file. 
After pressing “R” you will be 
asked for a file name. This file 
name can be up to 8 characters 
long plus a 3 character extention 
following a / between the file name 
and the extention. You can also 
add the drive number you want it 
saved to. Examples: TESTFILE/ 
DAT or TESTFILE/DAT:1 Both 
save using the same file name ex¬ 
cept the first one saves to drive 0 
and the second to drive 1. 

S Select RTTY speed. Here you 
can select the RTTY speed you 
wish to use. After you press “S” 
the program will display a list of 
RTTY speeds you can select. Just 
press the number of the speed 
you want to use. The following 
speeds are available: 60 wpm 
Baudot, 66 wpm Baudot, 75 wpm 
Baudot, 100 wpm Baudot, 145 
wpm Baudot, 110 baud ASCII 7 
bit, 110 baud ASCII 8 bit. and 150 
baud ASCII 7 bit. The program de¬ 
faults to 110 baud ASCII 7 bit. 

V Freeze video display. This tog¬ 
gles the display of RTTY being re¬ 
ceived. When you press *‘V” the 
first time it freezes the display but 
any RTTY received is still stored 
in the receive buffer. The next 
time you press “V” it will unfreeze 
the display and continue to dis¬ 
play the RTTY being received. 

From Transmit Mode 
< CLEAR > Returns you to the re- 


“This program seems to answer 
most of the requests the CoCo 
crowd have been asking. ” 
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cecve mode. This returns you to 
the receive mode and turns your 
transmitter off if you have enabled 
the push-to-taJk line via the cas¬ 
sette port. 

<SHIFT><CLEAR> Clears 
the screen. 

<LEFT ARROW> Sends a 
RTTY ID. This sends: DE YOUR- 
CALL plus a carriage return. 
<SHIFT><LEFT ARROW > 
Sends one line of 32 R Ys. 

<UP ARROW> Transmit disk 
file. This lets you transmit any 
data or Basic computer pro¬ 
gram (saved in ASCII) from the 
disk. After you have pressed the 

< CLEAR > key that puts you into 
the transmit mode you may now 
press the <UP ARROW > key 
and the program will ask you for a 
file name. After you’ve entered 
the file name, extention, and drive 
(if other than drive 0), press 

< ENTER > and the program will 
begin to transmit the file you 
entered. To stop any transmission 
before it is completed, press 
the <BREAK> key then the 

< CLEAR > key. 

<SHIFT><UP ARROW> 

Transmit keyboard buffer. This 
will transmit the current contents 
of the keyboard buffer. You can 
enter a message in the keyboard 


buffer using the key from the 
receive mode. If nothing is in the 
keyboard buffer, the program will 
stay in the transmit mode and wait 
for you to press the < CLEAR > 
key again. 

<DOWN ARROW > Transmit 
station buffer 0-9. To use this, 
press the <DOWN ARROW > 
and the screen will then change to 
a brighter color. Now press the 
number of the station buffer you 
want to send (0-9). After the sta¬ 
tion buffer has been transmitted, 
the program will stay in the trans¬ 
mit mode unless you added the 
<CLEAR > key to that buffer 
when you stored it to disk, or you 
must press your < CLEAR > key 
again. 

Impressed? I sure was when I 
saw this program, which seems to 
answer most of the requests the 
CoCo crowd have been asking. 
Best of all is how you can get a 
copy of this program for your 
very own. 

I had initially intended to run 
a Basic loader for the program, 
similar to the one run last month 
for the shorter CoCo program. Un¬ 
fortunately, when I put such a 
beast together, it was over 700 
lines long. I don’t think I could ask 


my editors to publish such a mon¬ 
ster, and I seriously doubt if any of 
you would have the fortitude to 
type it in. 

Therefore, let me tell you how 
to get a copy. First off, if you 
are a subscriber to Delphi, it’s 
easy. Log on. go to the CoCo 
SIG (group coco), and look at 
the telecommunication data 
base. There you will find a group 
of programs, uploaded by Dan 
Downard, which contain the full 
RTTY1-1, a.k.a. RTTY64, pro¬ 
gram. They are available under 
the heading RTTY/ASCII TERMI¬ 
NAL. Download them and you 
are set. 

For those of you who don’t 
have access to Delphi, Dan has 
given me permission to distrib¬ 
ute the program to you the same 
way I send out other information. 
Send me a blank disk, return disk 
mailer with postage, and two dol¬ 
lars, and I will whip up a copy and 
send it off to you. On that copy 
will be all of the files, with a short 
text file to read which tells you 
the patches needed to adapt it 
to the newer DOS chips, how to 
insert your callsign, and any oth¬ 
er patches, bugs, or comments 
received. 

Once again, my sincere thanks 


to Dan, Delphi, and < The Rain¬ 
bow > for sharing this with us. 

I mentioned a few months ago 
that I have been looking at one of 
the new “super-box” terminal 
unit/modem/TNCs. Well, just to 
let a hint pass, it’s made by AEA, 
and there are at least 232 reasons 
why I am impressed. Next month, 
I’ll tell you the tale of this remark¬ 
able piece of equipment, which I 
think stands to revolutionize digi¬ 
tal communication. 

For some reason, plenty of 
folks are showing a renewed in¬ 
terest in the modes covered by 
this column. (Maybe it’s this 
column?) I have looked at more 
than a few books being pub¬ 
lished, and will see what I have 
to say about those, too. Sorry 
about the paucity of letters late¬ 
ly; I wanted to get the infor¬ 
mation to you about the CoCo 
programs covered over the last 
two months, and something had 
to give. Next month, however, I’ll 
pull out some of the finest re¬ 
ceived from the USPS, Compu¬ 
Serve (75036,2501), or Delphi 
(MARCWA3AJR). For now, I 
guess ril just submerge myself 
on this hot summer’s day in the 
ever changing, ever growing 
world of RTTY Loop.B 
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Hi Pro E 


EXPANDABLE REPEATER SYSTEM 


• A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro "E” IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN¬ 

CLUDE A COMPLETE RECEIVER, TRANSMITTER. COR, FRONT RIVNEL CONTROLS AND INDICATORS. LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE 
EXPANSION ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED. 19-INCH RACK MOUNTABLE CABINET 

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON THE ADD ONS ARE—HIGHER POWER, M01220 VAC POWER 

SUPPtY. IDENTIFIER. AUTO PATCH, COMPUTER CONTROLIERS IN ADDITKX^ TO THESE ADD ONS AN ADDITK^M. RECEIVER AND TRM^SMJTTER Cm BE 
MOUNTBD INTERNALLY FOR USE AS CONTTOL UNKS. REluOTE BA^ OR DUAL BAND OPERATION. ETC 
• AN EXTENSION IS AVAILABLE FOT LOCAL k^lTORING OF THE REPEATER AND CXWTAJNS ALL NECESSARY METERING. STATUS UGHTS AND INOCATDRS ALL 

ADO ONS ARE AVAILABLE FRC^ THE (X^FANY AND ARE CXJMPLETE INCLUDING INSTRiK^TiONS. 


600 Westtown Rd. 


MAGGIORE ELECTRONIC LAB. 
West Chester, PA 19382 Phone (215) 436-6051 


Telex 499 0741 MELCO 
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EATHERSAT 


Date 

01 July 1987 


Spacecraft 

NOAA-9 

NOAA-10 

Orbit Number 

13128 

4072 

Eq. Crossing Time (UTC) 

0138.86 

0110,63 

Longitude Asc. Node (Deg. W.) 

156.85 

84.03 

Nodal Period (Min.) 

102.0851 

101.2766 

Frequency (MHz) 

137.62 

137.5 

These orbital parameters are projected two months in advance 

due to deadline considerations. 

Accumulated 

errors due to 

uncompensated orbital decay and other anomalies result in 
expectation of errors up to two minutes and possibly as many 
degrees in terms of the crossing data and possible small changes 

In the indicated period. Users requiring precision tracking data 

Should rely on more current sources. 



Table 1. TIROS/NOAA orbital predict data. 


Dr. Ralph B. Taggart WB8DOT 
602 S. Jefferson 
Mason Ml 48854 

PHOTOGRAPHY 

This month I am going to am 
swer some of your questions 
about photographing weather 
satellite images. First, however, a 
plea! If you are going to write with 
questions or anything else where 
you want a reply, please enclose 
an SASE. This may seem elemen¬ 
tary, but fewer than half the ques¬ 
tions I get have that magic 
stamped envelope enclosed. It is 
hard enough to keep diligent 
about replies under the best of 
conditions, so please give me a 
break! 

Weather satellites represent a 
highly visual medium, and it is not 
surprising that we face the prob¬ 
lem of how to preserve the im¬ 
ages, either for later analysis or 
just as a permanent record. One 
of the primary advantages of FAX 
systems is that they provide such 
a record as a matter of course. 
This is especially true of direct 
printing systems where the pic¬ 
ture is immediately available with¬ 
out further processing. 

If you are using a CRT monitor 
or a scan converter, however, the 
most effective permanent record 
(and indeed, the only possible 
record in the case of a CRT sys¬ 
tem) is to photograph the display. 

On the surface that is quite sim¬ 
ple, but there are many problems 
that can arise. Basic photography 
breaks down into two possible ap¬ 
proaches—“instant” pictures 
and the use of roll film. 

Instant Photography 

So-called “instant'* photogra¬ 
phy boils down to the use of one of 
several varieties of Polaroid^ film 
and cameras. While none of the 
options is truly instant, results are 
available in anywhere from 15 
seconds to a few minutes, de¬ 
pending upon the film/camera 
system employed. All share two 
principal disadvantages—a high 
cost per print and the fact that you 
are usually limited to a fixed-size 
format. If speed is all-important, 
however, you really have to ac¬ 
cept these as a fact of life. 

Your Polaroid black-and-white 
options are fairly limited. Of the 
many cameras the firm has pro¬ 
duced, most of the earlier ones 
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were designed to take either color 
or B/W film packs. You can often 
obtain a very nice used camera of 
this type without spending much 
money. 

Be warned, however, that the 
only older models for which you 
can easily obtain film are those 
designed to take Type 106 and 
Type 107 film packs. Film for pre¬ 
vious models, which often used a 
roll-like format, is almost impossi¬ 
ble to obtain. This is a shame 
since many of these cameras had 
a wide range of focus and expo¬ 
sure options which were not avail¬ 
able on more modestly priced lat¬ 
er models. 

Almost all the cameras using 
106/107 film will require a close- 
up lens and considerable fiddling 
with a ground glass or other focus¬ 
ing aid to determine the combina¬ 
tion of distance and focus, so that 
the image will fill as much of the 
film format as possible. Since all 
CRT and monitor photography re¬ 
quires close focusing and a very 
stable camera mounting, you 
would be well-advised to make 
some sort of a jig or mounting sys¬ 
tem to hold the camera rigidly in 
the proper position for the dura¬ 
tion of your exposure. 

In the case of a CRT display 
system, you will have to make ex¬ 
posures ranging from 200 to 400 
seconds, during which time the 
camera lens must stay open. This 


is easily accomplished with roll 
film cameras that have a B (use a 
locking cable release) or T expo¬ 
sure setting, but these are typical¬ 
ly lacking on many of the Polaroid 
models. 

You can obtain or fabricate a 
system to add a locking shutter- 
release cable to such cameras, 
but you will need some way to 
override the automatic shutter 
timing. On many models this can 
be as simple as a piece of black 
tape over the electric eye, which 
causes the shutter to remain open 
until released. 

Most of these cameras also 
require batteries of varying volt¬ 
ages, some of which can be hard 
to obtain. This should not deter 
you, for you can simply wire into 
an external battery of any size 
since you won’t be toting the sys¬ 
tem around! 

In the case of a CRT display 
system, proper exposure must be 


obtained by adjustment of the 
brightness and focus since the ex¬ 
posure time is set by the image 
frame period and most of the 
available cameras do not have an 
adjustable iris. If your prints are 
too dark, you will have to increase 
brightness and/or remove any 
CRT filters you might be using. If 
the prints are overexposed (very 
light to white), you can use fancy 
neutral density filters (or lenses 
from an old pair of sunglasses) to 
reduce the light reaching the cam¬ 
era and thus achieve proper expo¬ 
sure at something close to normal 
monitor brightness levels. 

When photographing a TV mon¬ 
itor used with a scan converter, 
you can often use the built-in cam¬ 
era exposure control and adjust 
fine exposure with the ‘‘lighten/ 
darken" controls. 

All of the preceding discussion 
has assumed that you are using 
one of the idiot-proof cameras. 
The company does make cam¬ 
eras for industry and professional 
use that have manual exposure 
and iris control. If you can obtain 
one at an acceptable price, its op¬ 
eration will be more akin to roll film 
cameras discussed below. The 
same is true of larger format pro¬ 
fessional cameras that are avail¬ 
able with Polaroid backs. 

I should also note that the com¬ 
pany has a variety of professional 
films, some of which will produce 
a negative in addition to the "in¬ 
stant” print. Such films are more 
expensive and harder to obtain for 
many, but at the expense of some 
additional handling to fix the neg¬ 
atives, they offer the possibility of 
making additional prints if a large 
format (typically 4x5) enlarger is 
available. 

The newer line of SX-70”* cam¬ 
eras requires the use of color film, 
but presents many of the same 
operational problems already 
discussed. You will find it much 



Photo A. A reasonably high quality shot using conventional BAA/ film. 
What looks like a UFO to the upper right is the only thing that mars this 
otherwise acceptable photo. This particular UFO is the fluorescent light 
fixture on the ceiling of my basement station! 




easier to obtain accessory items 
such as cable releases and close- 
up lenses for these cameras, 
however, since most are fairly 
current. The use of color films al¬ 
ways presents problems with col¬ 
or balance, a subject I will discuss 
below. 

A final comment about Polaroid 
films in general. Compared to 
conventional BAA/ and color nega¬ 
tive films, the “instant” films tend 
to have a noticeably narrower dy¬ 
namic range. This means that 
they are more critical in terms of 
the proper exposure and also that 
they will have more trouble repro¬ 
ducing the full range from black 
to white on CRT or TV monitor 
displays. 

You may find that you will have 
to reduce your brightness and/or 
contrast in order to avoid satura¬ 
tion at the black and/or white end 
of your display system dynamic 
range. This is a fancy way of say¬ 
ing that a slightly washed-out dis¬ 
play will probably yield a better 
photograph with these films! 

Roll Film 

The use of roll films has a great 
deal to recommend it compared 
with the “instant” options. The 
cost per print is usually quite a bit 
lower, the films have a wider expo¬ 
sure latitude, the cameras are 
more flexible, and you can pre¬ 
pare primary or duplicate copies 
at any size to suit your needs. The 
price you pay is delay in seeing 
the results—ranging from an hour 
or so to many days, depending 
upon your processing options. 

By far the best roll camera op¬ 
tion is a single lens reflex 35mm 
that will allow you to focus and 
compose the picture without mar¬ 
gin for error. Most such cameras 
will focus down on a standard TV 
monitor with no fuss, and even if 
you have to get really close, that 
can be accomplished with inex¬ 
pensive lens extension tubes. 

If you don’t already own such a 
camera, a 1970s vintage Pentax™ 
or other model can be picked up at 
used camera shops for a real bar¬ 
gain since most serious photogra¬ 
phers are trading up to today’s 
“intelligent” cameras. The ability 
to determine exposure with a 
through-the-lens metering system 
is the only really special option 
you need, so there is no point 
getting one of the newer models 
unless you have some other uses 
for it. 

Most such cameras will have 
only a B shutter position for long 
exposures, so you will need a 
locking cable release for pho- 
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tographing a CRT display. You 
should also use a relatively long 
(1/4- to 1-second) exposure when 
photographing a TV monitor dis¬ 
play. This is due to the fact that 
such single lens reflex cameras 
employ a focal plane shutter that 
will create a mysterious diagonal 
line across your image if a shorter 
exposure is used. 

You might also remember that a 
complete fast-scan frame takes 
between 1/60th (non-interlaced) 
and 1/30th (interlaced) of a sec¬ 
ond. If you shoot with a faster 
shutter speed, you will not have to 
worry about the shutter trace 
since you won’t get an entire 
frame! 

Although it should be obvious, 
the long exposures required for 


CRT monitor photography will re¬ 
quire a fully darkened room to 
avoid washing out your image 
with ambient light. TV monitor 
photography doesn’t require com¬ 
plete darkness—but the darker it 
is; the better will be your image 
contrast. 

Also, keep a careful eye through 
the viewfinder for possible screen 
reflections from lights in the room! 
(See this month’s picture for a 
graphic example.) You would 
think that these would be easily 
noticed, but they can be over¬ 
looked if you don’t observe a dark¬ 
ened screen with some care! 

I eventually avoided all of these 
problems by setting up a small 
monitor and a camera in a crude 
box with a remote shutter cable. 
My scan converter pumps out sev¬ 
eral hundred WEFAX pictures 
each day, and I never know which 
one might strike my fancy. With 
my little box, I simply reach out 
and snap any picture when the 
main station monitor suggests 
that it is interesting, and I don’t 
have to pay attention to room light¬ 
ing! 

Film Processing 

Processing your film can be 
your biggest headache. Without a 
doubt, doing the job yourself will 
yield the most consistent results 
and highest quality. Unless you 
are already into photography and 
home processing, you can expect 
to spend $150 to $200 to set up a 
very basic darkroom for 35mm 


black-and-white processing and 
printing. If you make this invest¬ 
ment, you will give yourself com¬ 
plete control over the size and 
composition of your prints, not to 
mention their overall contrast and 
appearance. 

Getting a good reproduction of 
what you see on the screen is not 
easy. Modern automatic proces¬ 
sors with their computer controls 
are marvelous for the average 
snapshot, but are no match for 
what you can accomplish yourself 
when you know what you want! I 
had reached the point where I was 
beginning to think that I would 
never get any decent scan con¬ 
verter pictures until I broke down 
and reactivated my darkroom af¬ 
ter many years. 


I use Kodak Plus-X"™ film for all 
monochrome photography, as it 
combines fairly fine grain with 
good speed. Processing the film 
will require a 35mm film tank and 
the proper chemicals. I use Kodak 
Microdol X™ developer for all my 
film. I dilute the stock solution with 
two parts of water and process it 
for 12 minutes at room tempera¬ 
ture. I skip a stop bath and simply 
rinse at the end of development 
since Microdol is a relatively slow 
developer. For fixing, I use Kodak 
Kodafix^^ since it will do the job in 
about two minutes and has good 
storage characteristics. 

Making prints will require an en¬ 
larger, chemicals, and paper. I 
process all enlargements in Ko¬ 
dak Dektor** and fix with the same 
fixer I use for films, but diluted as 
per the instructions for prints. I 
use Kodak Kodabrome RC” pa¬ 
per for all my prints since it also 
works out best for my photograph¬ 
ic FAX recorder- Try to choose a 
resin-coated paper (that’s what 
the RC means) since it will wash in 
a few minutes and can be dried on 
a paper towel after blotting. 

Get yourself a good book on 
darkroom techniques, but don’t 
let the photo store bamboozle you 
into lots of expensive equipment. 
Hardware store plastic trays work 
fine instead of expensive dark¬ 
room trays, and a cheap 7-1/2- 
Watt red nightlight bulb will re¬ 
place a $40 darkroom safelight! 
My darkroom operations have al¬ 
ways been low budget, and the 


only inferior photos I have ever 
used have been commercially 
processed! 

Of course, not everyone will car¬ 
ry their satellite interests as far as 
setting up a darkroom. If you want 
only an occasional picture, it is 
more cost-effective to use com¬ 
mercial processing, but here you 
will run into a problem. These 
days, while one-hour processing 
of color prints is common and 
overnight processing is the rule, it 
can take you well over a week to 
get a roll of black-and-white film 
processed, and in most cases you 
are not likely to be thrilled by the 
results! The job is also likely to 
cost as much (if not more) than an 
equivalent roll of color prints! 

The problem is that few people 
shoot B/W film these days, and 
even the larger photo-finishing es¬ 
tablishments will set up for such 
film only every week or so. You 
can take your business to a cus¬ 
tom finisher if one is available lo¬ 
cally, but that will be expensive! 
One solution is to shoot your dis¬ 
play with color film and take ad¬ 
vantage of the fast turnaround. 
The problem you will encounter 
here is that of color balance, allud¬ 
ed to in the discussion of SX-70 
films. 

Shooting in color is rarely useful 
with CRT monitors since the phos¬ 
phors used to get long persis¬ 
tence (P7 typically) will yield un¬ 
pleasant colors with color film. 
Even shooting from a B/W monitor 
when using a scan converter will 
yield surprising results—with ei¬ 
ther print or slide film the image is 
likely to be in tones of blue! The 
films do not react to color the way 
the eye does, and virtually all of 
them will be far enough out of col¬ 
or balance to be annoying. 

With a little luck and persever¬ 
ance, you can correct the color to 
a large extent using a very light 
yellow filter (yellow will block blue 
while passing red and green), but 
it will be difficult to find a filter of 
just the right density to do a per¬ 
fect correction job. You are in 
luck, however, for there is a new 
B/W film, which should become 
more widely available, that will 
solve the problem of both CRT 
and TV monitor photography. The 
film, type XP-1, is manufactured 
by Ilford, and the one I have tried 
is XP1 400, a 400 ASA, fine-grain 
film that is quite fast (equivalent to 
Kodak Tri-X). 

The thing that makes this film 
unusual is that it is processed us¬ 
ing color chemistry! Like color 
films, it uses dyes rather than sil¬ 
ver and can be handled by most 


“Don't let the photo store 
bamboozle you into lots of expensive 
equipment. “ 





processors with the same speed 
and convenience as conventional 
color print films. The print from the 
negatives can also be done in 
your own darkroom on standard 
B/W papers should you want 
copies or enlargements. My wife 
and kids think that a color black- 
and-white film is ridiculous and 
they are probably right! It does 
solve a problem, however, and 
you may wish to give it a try. 

Alternatives 

Although photography is one of 
the most popular ways to docu¬ 
ment pictures, there are other 
ways. In an earlier column I men¬ 
tioned video printers. None of 
these is yet up to the standards of 
a good photograph, but they are 
convenient. You may wish to keep 
an eye on that technology for fu¬ 
ture developments. In the mean¬ 
time, 1 am working on a project 
specifically for scan converters 
that will blow the socks off any 
video printer. If 1 get off my duff 
and finish it, 1 will make it the sub¬ 
ject of a future 73 article! 

Picture of the Month 

This little item is a reasonably 
high quality shot using conven¬ 


tional B/W film of a NE quad 
from GOES E as displayed on the 
WSH scan converter with 256 x 
256 resolution and 16 grayscale 
steps. There is a major storm sys¬ 
tem covering the eastern U.S. 
which we in Michigan considered 
normal winter weather but which 
the folks on the East Coast 
thought was the end of the world! 
Guess it all depends what you are 
used to! 

What mars this otherwise ac¬ 
ceptable photo is what looks like a 
UFO track in space beyond the 
limb of the earth to the upper right. 
This particular UFO is the fluores¬ 
cent light fixture on the ceiling of 
my basement station! Some days 
you just can’t win! Now you can 
see why I use a dedicated monitor 
and camera in a box. Basically it 
saves me from being embar¬ 
rassed by the obvious! 

Note 

References to the WSH refer to 
the third edition of the Weather 
Satellite Handbook, available 
from yours truly at the address at 
the beginning of this column for 
$12.50 plus $1 shipping and han¬ 
dling in the U.S. and $2 else¬ 
where. ■ 
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The unique design of Ihc XP-706'US antenna system gives you MONOBAND PER- 
FORM.\NCE in a Multiband beam. The antenna USES NO TRAPS oi loading coils that 
rob power and limit bandwidth. Sommer Antennas use the FULL surface area of the 
element.s on ALL bands. 

Our commitment to use only the finest materials insures that your investment will last 
for years. Our system uses a Double rectangular boom, CAST aluminum element 
mounting brackets, all stainless hardware and a high pow'er balun. 

Monobami performance on a Mulliband beam is yours when you move up to Sommer, 
the last beam you'll have to buy. We believe Sommer is your best antenna value when 
compared to the construction and performance of other multi and monoband antenna 
systems. 
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P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 

Stors Hours 
MON-FRI:9AM-6PM 
SAT: 9AM - 3PM 
CENTRAL TIME 
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FT-767 

• HF/VHF/UHF Base Station 

• Plug-In Modules for 
6m, 2m, 440 MHz 

• Loaded with Features 
$ SPECIAL PRICES 


• General Coverage HF Transceiver 
Rec. 100 kHz-29.999 MHz 

TR 1.6 MHz-29,999 MHz 

• Microprocessor Controlled 
Digital PPL Synthesizer, 10Hz 
Resolution 

• 62 High Capacity Memories 

• Dual Built-in VFO’s 

• American Made 


IC-761 

The Biggest & Best From ICOM 

• All HF Bands plus General 
Coverage Receiver from 
100 kHz-30 MHz 

• Built in Power Supply 

• Built in Automatic Antenna 
Tuner 

• Built in Electronic Keyer 

• Plus LOTS More! 

HYGAIN 


AVANTI 


ASTRON 


CUSHCRAFT 


287 2m Mag Mount,% 

29.95 







CD-45 Rotor 

CALL 

151.3G 2m On-Giass 


VS-35M 

161.00 

10-3CD 10m Beam 

$105.00 

Ham IV Rotor 

CALL 

antenna 

$33.00 

RS-50A 

189.00 

10*4CD 10m Beam 

119.00 

T2X Rotor 

CALL 

RS-50M 

219.00 

215WB2mBeam 

75.00 

Explorer 14 HF Beam 

CALL 



VS-50M 

227.00 

ARX2B2m Vertical 

39.95 

TH7DXHFBeam 

CALL 





A449-6 440MHz Beam 

37.00 

V2S 2m Vertical 

56.00 

ASTRON 






V3S 220 Vertical 

56.00 



BUTTERNUT 




V4S 440 Vertical 

67.00 

RS-10A 

$58.00 


HY-GAIN 




RS-12A 

64.00 





PALOMAR 


RS-20A 

83.00 

HF6VHF Vertical 

$119.00 

214 BS2m Beam 

$59.00 

PT-340 Tun e r-Tu n er 

$89.95 

RS-20M 

99.00 

HF4B HF Beam 

184.00 

23BS 2m Beam 

35.00 

P-410X AC Preamp 

135.00 

RS*35A 

126.00 

220 CVS 220MHz Vertical 49.00 

25BS 2m Beam 

39.00 

P-412X DC Preamp 

135.00 

RS-35M 

142.00 

2MCV5 2m Vertical 

56.00 

28 BS2m Beam 

53.00 

RX-100 Noise Bridge 

56.95 


DISCOUNTS ON RIGS AND ACCESSORIES FROM: aea,arrl,alinco. alliance, alpha-delta, 

AMECO, AMERITRON, AMP SUPPLY, ANTENNA SPECIALISTS. ASTRON, BENCHER, BUTTERNUT, B & W, CSI, 
CALLBOOK,CUSHCRAFr, DAIWA, DIAMOND, ENCOMM, HAL, HEIL, HUSTLER, ICOM, KDK, KANTRONICS, KENPRO, 
LARSEN, MFJ, MICROLOG, MIRAGE/KLM, NYE, PALOMAR, RF CONCEPTS, ROHN, SANTEC, SHURE, TE SYSTEMS, 
TELEX/HYGAIN,TEN-TEC, TOKYO HY-POWER. VIBROPLEX, W2AU BALUNS, WELZ, YAESU 


For Orders and Price Checks Call 800*523*7731 


Indiana and Information 
Call 1-812-422-0231 


"When You Buy, Say 73‘ 
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OOKING WEST 


Bill Pasternak WA6fTF 

28197Robin Avenue 

Saugus CA 91350 

INDECENT INNUENDO 

Obscenity, even by innuendo, 
will no longer be accepted on any 
of the airwaves, including the am¬ 
ateur radio bands. This is the re¬ 
sult of several FCC actions an¬ 
nounced on April 16 and aimed 
directly at removing all offensive 
language from broadcast radio, 
broadcast television, and even 
personal radio communications. 

In a major press conference 
that day. the FCC announced that 
it was expanding Its definition of 
what it considered to be “ob¬ 
scene, indecent, or profane lan¬ 
guage" and issued what it termed 
a "new standard of decency" for 
broadcasters to follow. Under the 
new policy, television and radio 
stations will have to be far more 
careful of the content of the mate¬ 
rial they air to be sure it does not 
contain "indecent innuendo" of 
the type now popular on some 
drive-time radio programs. The 
commission stated that it is return¬ 
ing to its older generic definition of 
what consitutes indecency: "lan¬ 
guage or material that depicts or 
describes, in terms patently offen¬ 
sive as measured by contempo¬ 
rary community standards for the 
broadcast medium, sexual or ex¬ 
cretory activities or organs." 

Since a 1978 Supreme Court 
ruling in their favor, the FCC has 
used a far narrower interpretation 
of what it has the right to deem as 
obscene, based upon what are 
called “the seven dirty words that 
you are not supposed to say on 
the radio or TV." This standard 
came about as the result of New 
York City Pacifica Broadcasting 
station WBAi having aired a 
George Carlin comedy routine of 
the same name in the early 1970s 
and having been cited for doing so 
by the FCC. The matter wound up 
in the Supreme Court, with the 
government winning the case. 

At their April 16 press confer¬ 
ence, the commission also 
warned broadcasters that it is no 
longer safe for them to assume 
that no children are viewing their 
programming after 10 p.m., and 
now say that indecent material, of 
any type, is banned from being 
aired at any time when there Is 
"reasonable risk" that there may 


be any children in the viewing au¬ 
dience! The FCC notes that a safe 
time period may exist, but that it 
definitely does vary from city to 
city and that broadcasters must 
adjust their programming sched¬ 
ules accordingly. 

The FCC decision to expand its 
definition of obscenity appears to 
have come from a myriad of public 
complaints to the commission. In 
recent years, the FCC has been 
receiving in excess of 20,000 let¬ 
ters of complaint annually dealing 
with the broadcast of offensive 
material. While no broadcaster to 
date has violated the current rule, 
some have been attempting to cir¬ 
cumvent it and advance their sta¬ 
tion ratings by using a program¬ 
ming format called "shock-talk," 
which at times uses indecent in¬ 
nuendo in its broadcast material. 

While the FCC has not outlawed 
shock-talk, it has made it clear by 


several actions that indecent in¬ 
nuendo is not to be tolerated. The 
commission also voted to send 
warning letters to Infinity Broad¬ 
casting's WYSP-FM in Philadel¬ 
phia. Pacifica Foundation KPFK- 
FM in Los Angeles, and student- 
run station KCSB-FM at the Uni¬ 
versity of California in Santa Bar¬ 
bara, dealing with what the FCC 
views as various pieces of offen¬ 
sive material aired by the three. 

So what does all this have to do 
with ham radio? The commission 
is also applying the same stan¬ 
dard in the private radio sector. 
On April 12, it took an action that 
may eventually impact on every 
private radio user including ama¬ 
teur radio, CB, land mobile, and 
perhaps even radio-relayed tele¬ 
phone. The commissioners decid¬ 
ed to overturn a 1983 review 
board action that had reinstated 
the revoked amateur license of 
David Hilderbrand N6BHU of Hol¬ 
lywood. California. 

Hilderbrand's license had been 
ordered revoked after an FCC ad¬ 
ministrative law judge had ruled 


that N6BHU had violated the FCC 
prohibitions on the use of inde¬ 
cent language over the air as out¬ 
lined in 97.119. The finding in¬ 
volved transmissions alleged to 
have been made by Hilderbrand 
over a Los Angeles 2-meter re¬ 
peater. It was based upon the 
same anti-obscenity guidelines 
that were being used to judge 
broadcast cases (Pacifica vs. 
FCC). However, the review board 
reinstated Hilderbrand’s ham tick¬ 
et after It ruled that regulations 
governing indecent language in 
the broadcast industry were not 
applicable to two-way personal 
radio. 

The FCC’s Private Radio Bu¬ 
reau did appeal the findings to the 
full commission, but the review 
board action had angered many in 
the ham community, including for¬ 
mer U.S. Senator Barry M. Gold- 
water K7UGA. Also quite upset 
were the top-brass of the ARRL. 

Goldwater made known his 
feelings almost immediately. He 
called members of the FCC before 
his Senate communications sub¬ 
committee and questioned them 


on what they specifically intended 
to do in regard to this review board 
decision. Goldwater reportedly 
made it clear to former FCC Chair¬ 
man Mark Fowler that the deci¬ 
sion was not in the best interest of 
the U.S. amateur service. Gold- 
water never mentioned Hilder¬ 
brand by name, but at that time 
only one such decision involving 
amateur radio had been handed 
down, the one involving David 
Hilderbrand N6BHU. 

On March 3, 1983, the ARRL 
entered into the Hilderbrand case. 
It filed a 15-page "Motion of Inter¬ 
vener" before the commission. 
The ARRL was not as concerned 
with getting a final revocation of 
N6BHU’s license as it was with 
clarifying that both the findings In 
the Pacifica Broadcasting Case 
(explained earlier as the seven 
dirty words) under 18 U.S.C. 1464 
and FCC regulation 97.119 (which 
deals with transmitting indecent 
language on the ham bands) were 
In agreement and constitutionally 
correct. The League based its mo¬ 
tion on the premise that "an intol¬ 


erable and unlawful precedent 
had been set by the review 
board.” And, that's where the 
matter stood for over four years. 

Then, on Thursday, April 16, 
1987, the Associated Press re¬ 
ported that the FCC was also re¬ 
asserting its authority to regulate 
indecent broadcasts in the private 
sector and noted that the com¬ 
mission was "warning amateur 
broadcaster David Hilderbrand of 
Hollywood, California, about re¬ 
peated use of offensive language 
on the air." Subsequent informa¬ 
tion supplied by ARRL and FCC 
sources said that the commission¬ 
ers acted on April 12 to reverse 
the 1983 review board finding that 
had reinstated Hilderbrand’s am¬ 
ateur license. In doing so, the 
commission noted that the inter¬ 
pretation taken in 1983 by the re¬ 
view board was incorrect. That is, 
that standards applied in broad¬ 
casting were also applicable to 
private two-way radio conversa¬ 
tions over the air, including ama¬ 
teur radio. 

Hilderbrand’s license was not 
pulled, but this now becomes a 
landmark decision in private radio 
because it both gives the FCC 
power to remove any violator of 
Rule 97.119 from the air and it 
sets definite standards that must 
be observed by all sectors of the 
public when knowingly or even 
unknowingly using two-way radio 
as a part of a communication. As 
an example, if the commission de¬ 
cides to apply and/or enforce the 
new interpretation across the 
board, users of profanity on CB or 
possibly on cellular telephones 
could conceivably face a penalty. 
Just how far the FCC intends to go 
in its enforcement of the new and 
broader anti-obscenity regulatory 
interpretation is unknown. 

For his part, back in 1983 
Hilderbrand maintained the cor¬ 
rectness of the review board deci¬ 
sion that reinstated his license. At 
that time, he told Westlink Report 
that if the commissioners were ev¬ 
er to rule against him that he was 
prepared to take the matter into 
the federal court system, and 
even to the Supreme Court if nec¬ 
essary. It took almost four and a 
half years for the commissioners 
to decide that their review board 
decision was incorrect, and they 
have held Hilderbrand responsi¬ 
ble for his earlier actions. 

But, there's another twist. 
While the commissioners re¬ 
versed the review board's 1983 
decision that reinstated Hilder- 
brand's license, they have no 
plans to revoke it or to impose any 


“ The FCC is applying the 
same obscenity standard to the 
private radio sector that it applies 
to the broadcast industry ." 
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other penalty on N6BHU. Given 
as a reason is that there may be a 
legal question dealing with the 
statute of limitations in proceed* 
ing with a penalty imposition, asto 
whether or not license revocation 
might be too harsh a penalty at 
this late date in the case. 

In essence, the Associated 
Press story noted previously is 
correct, and the commission in 
this case is merely symbolic. It’s a 
warning to others not to be caught 
using what the FCC views as pro¬ 
fanity or obscenity on the public 
airwaves, even in a private con¬ 
versation. You risk your license 
and more if you do. 

Only In California? 

I know you may find this next 
story hard to believe, but as you 
read it I suggest that you think 
“southern California.” Think 
about some of the well-docu¬ 
mented stories of the not-so-dis- 
tant past“tales of the jamming 
of amateur repeaters, simplex 
channels, and even high-frequen¬ 
cy DX. Malicious interference that 
always seems to get traced to a 
ham somewhere in the southern 
tier of California. The list of ex¬ 
hams found guilty of this offense 
grows longer every year, and by 
now you would think that every¬ 
one who has any access to a 
ham rig would know that the days 
of even "fun jamming'—if there 
is such an activity—are over. 
Since the early 1980s, it’s been 
"get caught jamming and your 
ticket goes away." But every cou¬ 
ple of months a story breaks that 
seems to link a licensed amateur 
radio operator to this kind of illegal 
activity. 


And so it was that on Sunday, 
April 12, I stepped off an Eastern 
Boeing 727-200 jet to find out that 
another "bust" had taken place 
while I was away videotaping a 
ham convention in Kansas City. 
This time it wasn’t a ham jamming 
another ham. Nor was it your usu¬ 
al "ham jams net" incident. No, 
this time it was a ham that the 
government says has taken on the 
FBI. Here's the story as it stands 
in late April. 


A San Diego, California, ham is 
at the moment free on $150,000 
bail following his arrest for al¬ 
legedly jamming the two-way ra¬ 
dio system of that city’s FBI office. 
Extra-class licensee Jerry Edward 
Gastil K6DYD was arrested in his 
vehicle at about 6:15 p.m. by 
FBI agents on Friday, April 10. 
His arrest culminated a week- 
long investigation and surveil¬ 
lance by FBI agents and FCC en¬ 
gineers. According to FBI Special 
Agent James Bolenbach, the in¬ 
terference started on April 1 and 
continued each weekday through 
April 10. 

The interference took the form 
of music and other sounds. Bolen¬ 
bach told Westlink Report writ¬ 
er Mike Sullivan WA6HJJ, "The 
interference would start up at 


the most inopportune time. Just 
when we had heavy traffic or a 
bank robbery situation or some¬ 
thing where we need it [the radio 
system], here would come this 
powerful signal, enough to drown 
out and prevent our cars from 
communicating with each other or 
with headquarters." 

Gastil is charged with a two- 
count complaint filed in U.S. Dis¬ 
trict Court. One count alleges his 
interfering with a government 


communications system, which 
is a felony carrying a possible 
maximum penalty of up to 10 
years imprisonment and/or a 
$250,000 fine. A second com¬ 
plaint is a misdemeanor charge 
of operating on a radio frequency 
without a license. In addition, 
Gastil’s vehicle and the radio 
equipment inside it were seized 
at the time of his arrest and could 
ultimately be forfeited to the 
government. 

According to a report in the San 
Diego Union newspaper, the FBI 
filed an affidavit with the com¬ 
plaint in which the agency assert¬ 
ed "that Gastil caused music and 
other sounds to be transmitted on 
the FBI frequency, interfering with 
regular FBI transmissions.” The 
affidavit continues by saying that 


the signals allegedly produced 
by Gastil were monitored by an 
FBI electronics technician and 
those of the FCC. An analysis 
by the FCC indicated the trans¬ 
missions were of a type that would 
originate from a mobile unit, and 
that the ability to transmit the 
interference would involve con¬ 
siderable knowledge of radio 
communications. Gastil is em¬ 
ployed as a radio electronics tech¬ 
nician by an Escondido firm, as 
well as being a licensed Extra¬ 
class ham. 

The FBI says that on Wednes¬ 
day, April 8, Gastil was observed 
as he drove to the top of a hill in 
San Diego, (n the same surveil¬ 
lance, a radio direction finder was 
used. As Gastil drove down the 
hill, interfering transmissions 
were received and the radio direc¬ 
tion finder operator found that the 
signals were being transmitted in 
a manner consistent with the 
movements of Gastil's vehicle. 

Thus far, authorities say they 
have no motive for Gastil’s al¬ 
leged actions. He was scheduled 
for a preliminary hearing in federal 
court on April 24. 

And that leaves this reporter 
with a big question, (f it’s possible 
to catch an alleged jammer of the 
FBI’s radio system In 10 days, why 
does it usually take years to get 
the FCC off its duff to clean the 
rats from our radio systems and 
our bands? I guess the fact that 
we pay the salaries of all federal 
employees through our taxes has 
little meaning anymore. Obvious¬ 
ly, we hams just don’t count. A 
rather sobering item to dwell on 
from those of us who write the late 
shift in the City of Angels. ■ 


''If it's possible to catch an alleged 
jammer of the FBI's radio system in 10 
days, why does it usually take years to 
get the FCC to clean the rats from our 
radio systems and our bands?" 


SCOPE BUY-OUT!!! 


OS-106/USM-117 PORT¬ 
ABLE SCOPE, rugged 
military DC to 6 MHz 
unit with MX-2996 
high-gain plug-in. 

Sweep 0.1 us to 0.1 sec 
In 19 steps. Sensitivity 
0.01 to 20 V/div in 11 
steps. 115 VAC 60 Hz; 

8.5 x9.8x15. 20 lbs 
sh. 

Used-reparable.. .$115 Checked 



. Sa69$175 


OS-106 with MX-2995 dual-trace plug-in (less MX- 
2996), reparable.$165 Checked.S225 

MANUAL for USM-117. partial repro.$15 

MANUAL for MX-2995, partial repro.$12 

Prices F.O.B. Lima, 0. • VISA. MASTERCARD Accepted. 
Allow for Shipping • Write for latest Catalog Supplement 
Address Dept. 73 • Phone: 419/227-6573 


FAIR RADIO SALES 

1016 E. EUREKA • Box 1105 • LIMA, OHIO • 45802 
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3523 Dayton Avenue 
Louisvfite. KY 40207 
Tefeohone 1-502-895~1377 

Complete Sti^y Guide andjCodeJ^ractice Pro^ams.^^ ^ 


On disc for the Commodore C-64/128—With 
drives or datasette tape. 

Novice $19.95 


W/Printiny Disc $29.90 

W/Printing Disc $29.90 

W/Prinlinq Disc $29.90 

W/Printing Disc $.39.90 

W/Printing Disc $39.90 

_-jueslions for each class with right and 

_ . FORMai.AS-SeHEMATlC SY/^UOLS- 
TEST QSO and RANDO/4 CODE practice programs- 


Tech $19.95 

General $19.95 

Advance $29.95 

Extra $29.95 

Includes FCC POOL oi goes 
wrong answers—FORMlll 
SA^4PLETr- 


PRINTING DISC will allow you todumpany question with multiple 
choice answers to printer. Helpful to instructors to quiz students 
on a particular segment being taught. 

Other Products Available on Disc 

Code practice programs (5 to 30 WP/4)... $9,95 

Ham logging program (with printout) . $9,95 

Ham log non/dupe (for field day use with printout) ...... $9.95 

Products on Cassette Tape 

Code Practice (5 to 7 WPM). . $ 5.95 

Code Practice (7 to 16 WPM).. $ 5.95 

Code Practice (i3to 22 WPM). S 5.95 

Product on Datassette Tape C-64/128 

Code Practice (5 to 30 WPM). . $ 9.95 

Products on VCR/VHS Tape 

Code Practice (5 to 16 WPM).... $ 15.95 

Code Practice (13 to 22 WPM), -..... $ 15.95 

Two Meter Coffee Can Antenna 
An unusual antenna made with a coffee can and a telescoping 
rod. Has considerable gain over a RUBBER DUCK antenna lor 
hand fields. May be used with two meter base transceiver and 
linear. Tested for 200 watts of power. 

Idea! for portable use, in areas where outside antennas are not 
permitted and during severe weather when outside antennas 
should be disconnected. 

Coffee can antenna W/BNC connector . .. $ 14.95 

Coffee can antenna W/BNC connectors and cable. $ 19,95 

Personal Checks Money Orders C.O.D. 
(Postage prepaid) (C.O.C. charges added) 



:iiE^ 

CrMtfw Ca,Ud 

ROOF TOWERS! 

A size to fit your needs 
6,10, or 15 ft. 


CR-30 

ILLUST, 



Competitively Priced 
Only from your 
CREATE dealer 

Galvanized Steel 
Bracing and Hardware 


Dist, by 

ORION HI-TECH 

P.O. Box 8771, 
Calabasas, CA. 
91302 

(213)663-2541 

























Mike Bryce WB8VGE 
2225Mayflower NW 
Massillon OH 44646 

NOVICES AND QRP 

Let’s dig down into the mailbag 
this month. I have to get some 
loose ends tied up and while I’m at 
it, unravel some at the same time. 

One of the most asked ques¬ 
tions in the last few months was: 
"What about us Novices?" Sec¬ 
ond place went to: "How about a 
look at what is out there for us in 
the way of equipment." I’ll try to 
do my best on both questions. 

Good grief, do I ever remember 
my Novice days. Scared stiff just 
to make a CW contact with some¬ 
one in another state was bad 
enough. To try and QSO someone 
running less power than a CB, 
you’d have to be crazy. Well, as 
the song goes, "Still crazy after all 
these years." 

Operation 

Having one oar out of the water 
sure helps when you’re running 
low power in the Novice bands. 


you’re running a commercial ra¬ 
dio. reduce the power to 75% of 
full output. Keep the drive at that 
level for a month or two. Reduce 
drive again to 50%. Run the pow¬ 
er output at this level only for two 
weeks. Again, reduce power to 
only 20%, or about 20 Watts of rf 
output. Leave the power at that 
level for one month. After that time 
is up. take a deep breath and turn 
the drive control down so no more 
than 5 Watts output appears on 
the wattmeter. (Now would be a 
good time to build that swr meter 
from a few issues ago.) Congratu¬ 
lations, you’ve entered the world 
of QRP. 

From an operating point of 
view, 40 meters will only be good 
for Novice use during the daylight 
and early night times. The foreign 
broadcast stations will eat you 
alive on that band. After dark, 
switch over to 80 meters. When 
the sunspots get their act togeth¬ 
er, 15 and 10 meters should show 
promise during the day and 
evening hours. 

Calling CQ will now prove to be 


"'With all fairness toward 
Heath, the HWr7 had a receiver 
that sucked canai water ." 


First things first. As a Novice, get 
in your log a good number of con¬ 
tacts. How many is a good num¬ 
ber? Well, you should be over 
your key fright, be able to send 
CW reasonably well, and have a 
good relaxed feeling in front of the 
radio. When you can truthfully do 
all the above, you're ready to try 
QRP. Perhaps that may sound a 
bit rash, and I guess It is, but you 
have to get your basic operating 
techniques down before you try 
something different. 

QRP operation can be found in 
the Novice bands at or on the fol¬ 
lowing frequencies: 3.710, 7.110, 
21.100. and 28.110 MHz. I have 
found that operating on 40 meters 
during the daylight hours will pro¬ 
duce a contact easier than most 
other times. 

Don’t jump right into low-power 
operation within the Novice 
bands. Get your feet wet first. If 
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much less successful than at the 
100-Watt level. When the bands 
are quiet, CQs may turn up a 
contact, but don’t bet a lot of 
money on that happening. The 
technique of "tail-ending" may 
help the Novice. While tuning 
the band, listen for two stations 
that are in QSO. When the sta¬ 
tions sign with each other, call the 
loudest one. The operator on the 
other end will probably still be lis¬ 
tening on frequency and will hear 
you call him. 

Try to run the radio selectivity at 
the widest position that is avail¬ 
able. The reason for this is to allow 
you to hear other stations that may 
be off frequency, yet are calling 
you. After contact has been made, 
close up the selectivity. 

After a few weeks of working 
QRP in the Novice bands, you 
can pass the General code 
test with flying colors, In fact, 



Photo A. The Heathkit HW-8 (top) and the HW-S (bottom) QRP 
transceivers. 


you could very well do just great 
in a QRM-coping contest as 
well. 

I sure hope this information is 
helpful. Quite a few hams got their 
start by running low power. The 
gear is less expensive in many 
cases. 

Equipment 

Running low power does not 
mean running inferior equipment. 
Like many other hams, I build a lot 
of my own gear. I do, however, like 
the commercial equipment also. 
Let’s take a look at what is avail¬ 
able for the QRP operator. 

I’ll first look at the Heathkit se¬ 
ries of low-power radios: the HW- 
7, HW-8, and HW-9. If you’re into 
QRP, at some time you'll operate 
one of these radios. The first mod¬ 
el introduced was the HW-7. Be¬ 
tween the years 1972 and 1975, it 
sold about 10,000 units. With all 
fairness toward Heath, the HW-7 
had a receiver that sucked canal 
water. Many a modification was 
printed to fix what Heath did not. 
Some of the modifications were 
only slight circuit changes. Others 
used a completely new receiver 
front end. 

Aside from the receiver trou¬ 
bles, the HW-7 worked quite well. 
It had a power output of about 2-3 
Watts. You could use crystal con¬ 
trol for the transmitter as well as 
the built-in vfo. The receiver used 
the direct-conversion scheme. 

The HW-7, unmodified, will not 
hold its own on today’s bands. If 
you want one for your QRP collec¬ 
tion, that’s fine. Plan to pay be¬ 
tween 30-80 bucks. That upper 



Photo B. Inside the HW-8. It has 
one board and is a builder’s de¬ 
light. I lied a bit, there is a small¬ 
er audio board mounted on the 
top left. 

end would be for a perfect condi¬ 
tion HW-7. Supply and demand 
will raise or lower the price. 

The HW-8 was introduced in 
1975. Heath fixed the receiver 
bugs that were in the HW-7. How¬ 
ever, the cries of the QRP opera¬ 
tors fell on deaf ears; they again 
used a direct-conversion receiver, 
although it was a great improve¬ 
ment over the HW-7’s receiver. 
Power was boosted a bit to 3-4 
Watts output. The radio covered 
the 80-15 meters. 

Heath sold over 15,000 units 
before dropping the line in late 
1984. The HW-8 has become the 
“Chevy" of low-power operation. 
The radios are still in demand on 
the used market. Plan to pay $60- 
$100 for a used one, depending 
on condition and accessories. 

The HW-8 is going to be a tough 
















act to follow. But Heath Company 
is attempting just that with the 
HW-9, the third generation of 
Heath's QRP CW-only transceiv¬ 
ers. I'm asked time and time 
again. “Which one is the best, the 
HW-8 or the HW-9?” Both have 
their place and their troubles. 

The HW-9 comes in kit form. 
It is not an easy kit to put togeth¬ 
er. There are a lot of circuits that 
fit in a very small box. If you are 
new to kit building, get your feet 
wet with something else a bit eas¬ 
ier to assemble. Then move on to 
the HW-9. 

The HW-9 is essentially a 
stripped-down version of Heath's 
Model 5400 transceiver, incorpo¬ 
rating some of the 5400’s best fea¬ 
tures, minus the high-power mod¬ 
ule. The HW-9 is shoehorned into 
the same size case as the HW-8, 
The color has been changed from 
the classic Heath green to the 
darker color of brown which Heath 
now sports on their equipment. 
The innards feature two PCBs in¬ 
stead of one, as in the HW-8. 
Broadband tuning of the receiver 
and transmitter has done away 
with the preselector and push-but¬ 
tons of the HW-8. 

FINALLY, Heath listened. The 
HW-9 has a single-conversion re- 



Photo C. Inside the HW~9. Notice 
how much more complex the in- 
side of the HW-9 is. This is the 
top view. 

ceiver with a 9-MH2 i-f and a four- 
pole crystal filter. Read that over 
again. The HW-9 has a superhet 
receiver instead of the often- 
cursed direct-conversion receiv¬ 
er. Top things off with RIT, a better 
audio filter. 5 Watts output (3 on 
10 meters), and full QSK (break-in 
keying). 

The basic radio comes with 80, 
40, 20, and 15 meters. You can 
add 30,17,12, and 10 meters with 
an optional band package. All the 
bands are front-panel-switched. 



Photo D. Bottom view of the 
HW-9. 


The HW-9, like the others, is a 
CW-only radio. The HW-9, with its 
superhet receiver, tunes upper 
sideband. You can’t listen to SSB 
on 75 or 40 meters. You are on the 
wrong sideband for those bands. 

You can, however, listen 
to phone on 20 through 10 me¬ 
ters, Heath sells the HW-9 
for $250, but I have seen the ra¬ 
dio on sale from Heath from 
time to time for as little as $199, 
That price is for the basic unit; 
add some more green for the band 


kit and optional power supply. 

I have no idea how well the HW- 
9 is selling. It does seem to fill the 
void of a plain vanilla CW-only 
low-powered radio. Only time will 
tell if the HW-9 can fill the foot¬ 
steps left by its little brother, the 
HW-8. 

While the HW-9 is a radio for the 
QRP gang. Heath introduced the 
HW-99, which is geared toward 
the Novice. Band coverage is 80, 
40,15, and 10 meters. The HW-99 
is an HW-9 with a power amplifier 
and 110-volt supply all in one box 
(more or less). The final transis¬ 
tors operate on 28 volts; therefore, 
the unit will not work off batteries. 
You can’t add the WARC bands to 
the radio. For a deeper look at the 
HW-99, check out the April issue 
of 73. 

That’s about it for this month. 
Next time I’ll look at Ten-Tec and 
their line of QRP radios. Coming 
soon; solar/wind power, anten¬ 
nas. station accessories, and a 
whole lot more. 

Send your photos to me along 
with your comments. Drop a line 
or two or three to 73headquarters. 
Tell them how much you like the 
QRP column. From my mail bag, 
it’s a well-read column. Thanks for 
all your support,■ 


( FuCmtU TNC-220 



HF/VHF PACKET CONTROLLER 

MADE IN U.S.A. 



Shown with 
Tuning Indicator 
Option 


AMATEUR DIRECT PRICES 
KIT $129.95 
ASSEMBLED $159.95 
OPTIONS: 32K RAM $9.95 
INTERNAL LED BAR GRAPH 
TUNING INDICATOR $39.95 



Rear Panel 
Showing Dual 
Radio Connectors 


YOUR BEST VALUE-COMPARE FEATURES 

• Only unit under S3(X) with dual radio connectors • Switch radios, data rates, modem tones u.ith one keyboard command—no buttons to push, 
no cables to swap • Six pole HF filter standard-needs no *add ons’ • Software selectable carrier detection—use software method, amplitude 
detection, or phase lock [with tuning indicator option) • Modem disconnect header. CPU high speed clock jumper, expandable to 32K RAM 

• Ijitest version of proven TAPR AX,25 L2V2 software supports 300 to 96(X) baud terminal and radio data rates • Watchdog timer for legal 
unattended operation, lithium battery backed RAM • 280 CPU. 8530 SCC hardware HDLC, 7910 integrated circuit modem • All ICs socketed 

• Direct FSK output available for HF (in addition to AFSK) • Enhanced software ability to filter connects and digipeating • LED bar graph tuning 
indicator option with phase locked loop carrier detection for unsurpassed HF operation • Works with any TTL or RS-232 computer (no addi 
tional interface for VIC 20 or C 64} • Excellent customer support—24 hour technical hotline, electronic mail system, low cost repair service 

• Assembled units carry one year limited warranty • Comprehensive manual and convenient instruction Ccird • Fligh quality extruded aluminum 
case and colorful front panel • Dealer inquiries invited 

WRITE FOR CATALOG OF PACKET EQUIPMENT. SOFTWARE AND ACCESSORIES. 


ORDER DIRECT 800-223-3511 FREE UPS BROWN 



Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607 
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NOTES FROM FN42 

A sense of humor can be handy. 
We keep noticing the increasing 
visibility of Japanese influences 
all around us, but not many know 
that if we are planning on a trip 
abroad from the United States we 
won't get there without help from 
Japan. Huh, you ask? Well, you 
see. the State Department's new 
milliomdollar passport-producing 
machine (4200 per hour) was 
made in Japan by the Uno 
SeisakushoCo.. Ltd., which came 
out ahead of everyone else in the 
bidding. So. yoigoryoko o!(Have 
a nice trip!) 


ROUNDUP 

Japan. Congratulations to Ja¬ 
pan also for developing a personal 
computer using TRON - a system 
which will accommodate the sev¬ 
eral-thousand-character Japa¬ 
nese alphabet. Actually, there are 
three Japanese alphabets. Hir- 
gana, Katakana. and Kanji. The 
first two (samples spread around 
this page) are phonetic but can be 
used for writing, the last is used 
for writing only, and is based on 
Chinese characters, of which 
there are more than 20.000—so 
many, in fact, that nobody really 
knows the total. A sample of these 
is shown below. (There also is 
Romanji, which more or less 
translates Japanese 
words into the Latin 
alphabet.) 

To the left, are 
characters saying 
(literally) “Stand un¬ 
der trees, waiting 
for rabbits.” This 
comes from the Chi¬ 
nese folk tale of the 
boy out hunting rab¬ 
bits who saw one 
run smack into a 
tree. He grabbed it 
when still uncon¬ 
scious and then 
waited in vain under 
the tree for more 
rabbits to run into it 
Work the moral out 
for yourself! 

Great Britain. Congratulations 
to Short Wave Magazine for com¬ 
pleting 50 years of service to the 
radio amateur, and best wishes 
for the next 50. Perhaps in the 
coming years, however, the edi¬ 
tors will learn technical terms and 


Six Independence Days in July 
(in addition to our own. on the 4th.} 
Venezuela's is on the 5th. Ar¬ 
gentina the 9th. Bahamas the 
10th, Colombia on the 20th, 
Liberia on the 26th, and Peru on 
the 28th. The 1st is Canada Day, 
the 4th is Philippine American 
Friendship Day. It is National Day 
in Malawi on the 6th. France’s 
Bastille Day on the 14th, and there 
are two each National Holidays 
and Liberation Days: Iraq on the 
17th and Belgium on the 21st, for 
the former, and Nicaragua and 
Poland for the second, on the 18th 
and 22nd. respectively. 


how to spell. I mean, re¬ 
ally! “Valve” for tube. 

Lisence, spelled li¬ 
cense (or licence, or is it 
lisense?) Football is 
spelled soccer—or the 
other way around—or 
Rugby? Favor is favour, 
and oh, yes. they drive 
on the wrong side of the road. 

Poland. First notice: The Ninth 
Symposium and Exhibition on 
Electromagnetic Compatibility 
will be held in Wroclaw, Poland. 
June 28-30,1988. Papers are now 
being called for on any and all as¬ 
pects of EM, in English or Rus¬ 
sian; they are due July 15 this 
year, Details available from the 
editor of this column. 

Argentina. The pres¬ 
ident of the Radio Club 
Boulogne. Marcelo F. 

Avila LU5EIC, is the 
QSL manager for L2D 
(contest) calls and 
AZlARU/15, which was 
the commemorative 
call for the IX plenary assembly of 
lARU Region II, May to October, 
1986. Address: C.C. 39, 1609 
Boulogne Sur Mer, Buenos Aires, 
Argentina. 

Greece. Listen for SY1UA in 
mid-June, writes Associate Pro¬ 
fessor Lukas H. Margaritis 
SV1ABX. for “a worldwide an¬ 
nouncement. . by short wave 
SSB two-way commu¬ 
nication.” The mes¬ 
sage will be about 
the 150th anniversary 
of the University of 
Athens. A special 
award-QSL card will be 
sent to all stations mak¬ 
ing contact. 


Brazil. Received just in lime for 
this issue: hot news: Cool it* An¬ 
nual Fire Prevention Week is June 
29 to July 5. and ZZ8ADV (SSB) 
and Z28VMC (CW) will be active 
on bands 10 to 80m. QSL man¬ 
ager, PW8DP, PO Box 
84. Porto Velho, RO- 
78900. Brazil. Thanks 
to Ron ZZ8ADV. 

Finland. Radio Fin¬ 
land offers North Ameri¬ 
ca (except Connecticut) 
1-800-221-9539 as a 
source of recorded in¬ 
formation and a place for you to 
record comments. These will be 
mailed to Helsinki Your voice will 
NOT be used in programs. 
Thanks to Radio Sweden Interna¬ 
tional BuWeUn 1931. 



AUSTRALIA 

Jim Joyce VK3YJ 
44 Wren Street 
Altona 3018 
Victoria 
Australia 

MOREVK8 

Why another article on VK8? 
The article m the May issue was 
about Alice Springs which is m the 


dry, red center; the other main city 
in this over-half-a-million-square- 
mile area is Darwin, a thousand 
miles to the north, with a tropical 
climate and different lifestyle. 

Crocodile Dundee Country. 
There have been seven people 
killed by crocodiles in the “Top 
End” over the last two years de¬ 
spite the signs all over the place 
saying No Swimming Due To 
Crocodiles! Two were taken by 


crocs last March, one in full view 
of a busload of American tourists. 
A cartoon in a local paper shows a 
crocodile reading a newspaper 
headline. “Croc Attacks Boost 
Tourism,” and saying to a com¬ 
panion. “Perhaps if we stop eat¬ 
ing them, they'll go away. “ It is a 
sad fact that in the last two years 
more people have been attacked 
or eaten by crocs in the northern 
parts of Australia than by sharks 
for the whole of Australia, in the 
last decade. 

There are plans for a tourist 
hotel to be built in Kakadu Nation¬ 
al Park, where Crocodile Dun¬ 
dee was filmed. It will be in the 
shape of a crocodile, with the 
guests entering via the open jaws. 
(I wonder where the staff will 
have to enter?) [For the fast few 
months. Northern Queenslanders 
have been trying to solve the prob¬ 
lem by eating the crocodiles, ac¬ 
cording to the Sydney Morning 
Herald. ' ‘They are munching their 
way through hundreds of croc¬ 
odile steaks a week . . . one take¬ 
out outlet is selling crocodile 
burgers. ”— Ed.j 

Darwin’s Pioneers. Without 
doubt. Darwin was our first multi¬ 
cultural society. Located closer to 
Asia than our other cities, in its 
earlier days it was the crossroads 
where East met West: Chinese 
gold miners. Japanese pearl fish¬ 


ermen, Malays, local aborigines, 
plus Europeans from many coun¬ 
tries, blended together into a very 
mixed and at times violent society. 
Not so today. With a population of 
65,000, Darwin is the capital of the 
Northern Territory (twice the size 
of Texas), and is a modern city 
with state-of-the-art complexes. 
Much of its up-to-date nature 
dates from Christmas of 1974 
when Cyclone Tracy destroyed all 


*1 

n 
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VK&LM’s QTH. Left: 5-efement 6m yagi; 8-element 2m yagi and 3-ele~ 
ment triband TH3JK on right. Tower has been winched down for the wet 
(cyclone) season. 


The ‘ ‘First Class ’ ’ liner to the Rocks. 


of the old character of Darwin, 
along with 95% of the city. 

Crisis and Amateur Radio. 
Amateur radio played a major role 
during the aftermath of the disas¬ 
ter, with Slim VK8JY being the 
first to make contact with the 
Southern States. He made con¬ 
tact with Ken VK3AH in Mel¬ 
bourne. Slim spent 78 hours at the 
mike during this time, while Ken’s 
home in Melbourne was declared 
an emergency station, with police 
keeping reporters and the public 
away. Messages by these stations 
were, at times, relayed by the 
Royal Australian Air Force at But- 
terworth, in Malaysia, to relief air¬ 
craft. This amateur radio involve¬ 
ment in the Darwin disaster is a 
story all in itself. 

Fun and Games. Amateur ra¬ 
dio is involved in most of the 
sometimes-weird activities up in 
the Top End. For many years Dar¬ 
win held the title of the largest-ln- 
the-world per-head-consumer of 
beer. With excess numbers of 
empty tinnies, the city decided to 
have a beer-can regatta in Darwin 
Harbor every year, with the re¬ 
quirement that all craft had to be 
made out of empty beer cans. 

The Darwin amateurs provide 
communications for this event. 
They also provide communica¬ 


tions for WICEN (Wireless Insti¬ 
tute Civil Emergency Network), 
JOTA, and most contests, and en¬ 
gage in the usual fox hunts, etc. 

With only 160 amateurs of vari¬ 
ous grades licensed to operate 
within VK8, only 71 have full call 
privileges to operate on HF. Not 
all of these are active, of course, 
so you have, on average, one HF 
amateur for every 10,000 square 
miles! This does make them a rare 
VK contact. 

VK8DA. The first meeting and 
formation of the (then) Darwin Ra¬ 
dio Club was held on November 7, 
1966. In those days, there were 
not many resident amateurs. They 
chiefly were public servants from 
other states on three-year terms of 
duty. Some stayed on for longer 
periods, and others liked what 
they saw so much they are still in 
Darwin. They were a very enthusi¬ 
astic and helpful group, and their 
energy led to the start of the club 
and VK8DA. the club station, and 
VK8VF, the 2m beacon. 

Membership in the club seems 
to vary between 25 and 50. Their 
club station should be heard 
worldwide due to its diverse 
modes and transmission fre¬ 
quencies (see box). There is an 
affiliate group, the Territory Ama¬ 
teurs Radio Teleprinter Society, 


(TARTS)—VK8TTY; “tarts” is 
slang for girls of loose morals, but 
by no stretch of the imagination do 
members fit this description de¬ 
spite the titles of the officers. Bill 
“Spud” Murphy VK8ZWM is 
“Chief Tart,” Henry Anderson 
VK8HA is “Miss Tart,” and Larry 
Munns VK8LM is "Money Tart." 
The group rebroadcasts the 
ANARTS weekly broadcast with 
local editing each Sunday eve¬ 
ning on 3.555 and 146.600 MHz, 
with call-back. 



BRAZIL 


Carlos Vianne Carneiro PYlCC 
Rua Afonso Pena 49, Apt.701 
20270 Rio de Janeiro, RJ 
Brazil 

ST. PETER & ST. PAUL ROCKS 

If you’re not a crab, a sea bird, 
or a Marine, and you tell me 
you’ve been landed on St. Peter & 
St. Paul Rocks, two things will be 
clear to me: You are as mad as 
mad can be, and you must be a 
radioamateur—which means ex¬ 
actly the same thing. 

Ron PY1BVY and Paulo PY1ZT 
spent ten days operating from 
these “only-God-knows-what-for 
rocks,” 640 miles out into the At¬ 
lantic from Recife, at 00® 56’ 
North and 29® 2T West. 

One year of planning and expe¬ 
rience with the expeditions to 
Trindade Island (PY0T) and Fer¬ 
nando de Noronha Island (PY0F) 
brought Ron plenty of know-how, 
but nothing could prepare one for 
the tremendously inhospitable 



Skipper Murrao. 


St.s Peter & Paul Rocks. They are 
a group of 7 or 8 savage vol¬ 
canic upthrusts none higher than 
20 meters (where Ron and Paulo 
set up), and the largest being 
about 75 meters long and 15 wide. 
No soil, no sand, not a drop of 
drinking water, just thousands of 
sharp volcanic edges making im¬ 
possible even a single comfort¬ 
able footstep. 

Strong waves crashed against 
the rocks constantly, making land¬ 
ing an extremely difficult and un¬ 
forgettable experience; a small 
rowboat is the only way to get in¬ 
side the U-shaped stoney bay, try¬ 
ing to work in perfect synchronism 
with the 5-6-meter high waves... 
Now! JUMP! And one has only 
seconds to decide what to aim 
your feet at—if you really do in¬ 
tend to land on St. Peter & St. 
Paul! 

There are plenty of crabs on the 
lower rocks, and two kinds of sea 


VK8DA—relays VK5WI Sunday morning broadcast on 3.555 
MHz (also on 146.5 MHz, courtesy of Henry VK8HA) 

Club Net—3.555 and 21,150 MHz Sunday at 1000 CST 
(0030 UTC) 

Beacons—VK8VF on 52,200 and 144.480 MHz 
Repeaters—(I) VK8RTE, Palmerston water tower, 147.000/ 
146.400; (II) VK8RDA, Fannie Bay. 146.700/146.100 

All repeaters and beacons built, maintained, and licensed by 
the Club. 
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The ‘"home on the rocks” from the boat. 


fton (teft) and Pauio at ”home. ” 


birds, the mumbebos and the Lit¬ 
tle Widows, and they are the 
Rocks’ only living presences—ex¬ 
cept for bird lice all over, so plenty 
of repellents should be in the lug¬ 
gage. The two kinds of birds don’t 
seem to exactly love each other: 
They live in completely separate 
colonies in this less-than 1,200 
square meter area. 

The temperature is a constant 
26’' C, the wind is permanently 
blowing, the equatorial rains 
come hard and sudden and leave 
as suddenly, there is an ardent, 
burning sun which is extremely 
dangerous if not properly consid¬ 
ered and respected. The expedi- 
tioners* not-so-heavy canvas was 
simply torn away in the first strong 
gusts, and only a very heavy one, 
courtesy of the "Skipper” (Ma- 
noel Murrao) was able to last out 
the ten-day operation. 

This was volcanic rock, so 
tremors were expected, but Ron 


and Paulo were sure frightened 
when at 1710 GMT on March 24, 
there was a shaking like that of a 
car crossing a light bridge. The 
Skipper confirmed it as an earth¬ 
quake the next day; the boat crew 
was used to it as they always 
fished around the rocks. 

Daily bathing consisted of pour¬ 
ing salt water over head and 
body, dipping it from tidal pools 
with a leather hat. This was be¬ 
cause around the rocks lived a 
fish like a piranha, two spans long 
by one high. . .any living bait 
dropped in the water was torn to 
pieces in seconds, and Ron had 
touched a just-caught one and 
was surprised by a sharp bite to a 
finger tip. 

It took four and a half days to get 
to the Rocks in the 13.5 x 4 meter 
fishing boat, and it then was a day 
and two nights before weather 
conditions permitted landing. This 
involved getting 20 packages and 



The ”home” on the Rocks. 
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the equipment ashore, including 
the 66-kilo Mongomery generator, 
which was hauled along cables 
fastened to the boat’s mast and 
the rocks, with seven men pulling 
ropes! 

The first day was spent setting 
up, raising two 10/80-meter verti¬ 
cals tied by ropes to the rocks 
(digging being impossible), and 
setting up the equipment on tele¬ 
scope-leg tables. And the next 
morning, after the 255-foot long- 
wire was stretched from the main 
high point to another only 5 me¬ 
ters high, the Rocks went on the 
air. . . ZY0SA and ZYOSB... CO. 
CQ. 

The equipment was Yaesu FT- 
lOlE, FT-7B, FT-901DM, FC-901. 
101B vfo, MFJ keyer, and the 
1,450-Watt generator. Unfortu¬ 
nately, the vfo was damaged, and 
no split operation was possible; 
tremendous pileups on all bands 
could be only partially attended to. 
Total QSOs was 6,025 (see table). 

There were plenty of QSY re¬ 
quests from Asia and Oceania, es¬ 
pecially for 40-80 and 160 opera¬ 
tions, The hardest pileup was at 
40m, at times with six or seven 
QSOs per minute, On SSB, 83 
countries were OSO’d, 81 in CW 
mode, and six continents each. 

After the 171 liters of gas were 



Bronze plaque affixed to the vok 
canic rock. 


used up (and also the dehydrated 
soups, biscuits, powdered milk 
and coffee, dehydrated banana 
marmalade, and water, resulting 
in a 3-kilo weight loss for each of 
them), the DXpedition had to end, 
and the task of leaving the Rocks 
began. After three hours of hard 
work all but the longwire had 
been recovered—and there was a 
sudden drastic weather change. 
Strong winds and high waves 
forced the boat away from shore, 
with Paulo and one member of the 
crew still on the Rocks. Time was 
so short that there were no choic¬ 
es—and the two waited for a high 
wave and dove in. All that anyone 
could think of during the terrifying, 
shocking, unforgettable time it 


QSOs 


Band 

Frequency 

CW 

SSB 

Conditions 

10 

21.010/.020 

92 

21 

Exc. 

15 


908 

871 


20 

14.015T025 

1*301 

948 

V, Good 

40 

7.002/.005 

831 

102 

V. Good 

80 


354 

46 


160 

1.832/.834 

528 

23 

QRN but FB 

Totals 


4,014 

2.011 











Right to left: CT4UE, CT4AT, our YL friend, Ines, N6TJ, CT1A0Z, and 
CT1 BOH far in the back. (Photo by CT4NH) 


took for the 25-30-meter swim 
was the voracious piranha-like 
fish! 

Five days later, Ron and Paulo 
were back in Rio, readying the 
QSL card Ron designed and is 
sure that everyone will like. Lady 
luck had been on the side of the 
DXpeditioners—a little later the 
Skipper called to say that he'd 
tried to recover the longwire, but 
terrible weather and fantastic 
waves didn’t allow him even to get 
close to the Rocks. 

The QSL Manager is PY1BVY 
—PO Box 1502, NIteroi, RJ, Brazil 
24000. 



JAPAN 


Japan Amateur Radio League 
All Asia DX Contest 
PO Box 377 
Tokyo Central 
Japan 

The 28th All Aslan DX Contest 
has been announced by JARL 
(Japan Amateur Radio League). 
Its purpose: to enhance the activi¬ 
ty of radio amateurs in Asia and to 
establish as many contacts as 
possible between Asian and non- 
Aslan stations. The contest peri¬ 
ods are: Phone: 48 hours from 
OOOOUTC the third Saturday in 
June (June 21) and CW: 48 hours 
from OOOOUTC the fourth Satur¬ 
day In August (August 22nd). De¬ 
tails from your radio club. 

Last year, 697 stations partici¬ 
pated of which only 38 were North 
American. W6RJ, NA5S, and 
K7SS were Continent leaders 
(single-op, single-band) on the 
3.5, 14, and 28 MHz bands, re¬ 
spectively, The single-op, multi¬ 
band winner: K3EST/6 for both 
North America and the world, and 
the multi-op, multiband winner: 
N6AW for North America. Other 
worldwide winners: UA9SP (3.5), 
UA9SHO (7), 4X8T (14), YC4FRX 
(21), DV1TV (28), and YE0X in the 
multi op, multiband category. 



POLAND 


Jerzy Szymczak 
78-200 Bialogard 
Buczka 2/3 
Poland 

The XV!! meeting of the Polish 
DX Club, held last October in 
Mietno, near Garwolin, drew 
150 members, candidates, and 
friends. Honored guests includ¬ 
ed Professor Dr. Eng. A. Zielin¬ 
ski SP5LVV, former president 
of PRAA, MSc. Eng. J. Rutkow- 
ski SP5JR, current president, 
A.K. JeglinskI SP5CM (one of 
the Nestors of the Polish hams). 
Region I, lARU officer, W. 
Nietyksza SP5FM, and Marcel 
Bargallo EA3NA. Dr. H. Cichon 
SP9ZD presided, and gave a re¬ 
port on the 60 years of DX Club 
activities. 

The Club has 367 full members, 
43 applicants, and 2,238 honorary 
members from 124 countries. The 
scores of the ’86 SPDX Contest 
were announced (see box). 

Ill CHAMPIONSHIP 

The III Amateur’s Radiolocation 
World Championship was held in 
Sarajevo, Yugoslavia, September 
3-7. This event was held first un¬ 
der PRAA sponsorship in 1980, in 
Cetniewo, near Wladyslawowo; in 
1984, the second was held in 
Oslo. (The next will be in 1988.) In 
1986, 120 hams from 17 coun¬ 
tries, including four from lARU Re¬ 
gion III, competed. 

The Polish women’s team won 
5th place, and individually, Sylvia 
Kurzawska was 7th on 144 MHz. 
K. Slomczynski SP5HS was chair¬ 
man for the international jury 
which refereed. 

SP0DL/AM UNDER THE SKY 

On Air Force Day, SPODL 
worked for five hours from an air¬ 
plane, using a Kenwood TS130, 
Yaesu FT290R, ICOM IC402, a 


42m longwire, GP on 144 MHz, 
and a dipole on 432 MHz. The 
average flight altitude was 2,000 
meters. With SP6ASD, SP6GWN, 
and SP3DFR operating, there 
were 400 QSOs on 20m, 350 
on 2m and 0.7m, and a few ex- 
perimentals on 20m and 10m. 
The first operation of this kind 
was on October 12, 1985, when 
the hams of Zielona Gora and 
SP3KJB/AM on board a four¬ 
seater aeroplane experimented 
with the effects on communica¬ 
tions of engine and weather In¬ 
terferences. 



PORTUGAL 


Louis Miguel de Sousa CT4UE 
PO Box 32 

S. Joao do Estoril 2765 
Portugal 

Been out of Portugal several 
months and didn't have a chance 
to do a column. A couple of things 
happened! Wayne Green is back, 
and I missed "Never Say Die" 
while I was away! 

Don RIebhoff—1942-1987 

It is so sad when we have bad 
news like this. Don RIebhoff is a 
Silent Key. Don was a telecommu¬ 
nications officer for the American 
Embassy, assigned to Lisbon in 
1985. He died in an automobile 
accident in Spain last January, on 
his way back to his post. 

Who doesn’t remember Don 
and his activities? By which I 
mean his DXpeditions and trips, 
trips to XU1DX, 1S1A, C31ME, 
G5BNL, ZB2DM, FM0FC, 
HS3DR, XV5AC (I worked him in 


1973). HS4ABM, TI9CF, K7CBZ, 
CT4AT, and K7ZZ in the USA. We 
were in touch quite often—he 
lived seven miles from me on a 
2500-acre farm {quinta, as we 
say) on a hill overlooking the At¬ 
lantic, 45 minutes from downtown 
Lisbon. 

He had several antennas for low 
bands, like a two-element KLM for 
80m, on an 80-foot crank-up tow¬ 
er, several Beverages for 160, and 
his big 4-element cubical quad 
was just ready to go up on a 100- 
foot tower. He signed CS0AT last 
year in the CQ WPX test. 

Don was born in Detroit Lakes, 
Minnesota. He served in the US 
Army from 1964-66, working for 
Boeing for four years before and 
one year after his army service. 
He joined the foreign service in 
1971, serving in Saigon, Phnom 
Penh, Lisbon, Antwerp, Prague 
and Baghdad. Memorial services 
were held in the US Embassy in 
Lisbon and at the State Depart¬ 
ment In Washington. 

60 YEARS FOR REP 

The 60th Anniversary of Rede 
dos Emissores Portugueses is be¬ 
ing celebrated by an award avail¬ 
able to licensed hams and SWLs 
worldwide for confirmed two-way 
(or heard) contacts with Por¬ 
tuguese stations CT1, CU (ex- 
CT2), and CT3, between January 
26 and December 31,1987. 

All VHF and HF amateur bands, 
SSB, CW, mixed, RTTY, FM, no 
cross-mode allowed. European 
stations, EA8, CT3, EA9—60 
points; African and American 
stations—40 points; Asian and 
Oceanian stations~-20 points. 
Portuguese stations may be con¬ 
tacted only once per band; the 
same station may be contacted on 
different bands. 


Top Winners 1986 SPDX Contest 

Individual stations:. 

........ SP3IBS, 231796 BY 

Club stations: . 

__ SP2PDI, 250560 BY 

1.8 MHz band: . 

. SP5INQ,3780SE 

3.5 MHz band: . 

.SP3GEM. 38979 KL 

7 MHz band:... 

...SP9CTT, 10906 KA 

14 MHz band:. 

..SPNUT [?] 38820 KL 

21 MHz band:. 

..SP9CSO, 2204 BB 

28 MHz band:. 

...SP10T,9SL 

SWL:.. 

.SP-0237-WA. 49288 
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Portuguese stations are worth 
one point each; the dub station, 
CT1REP or CT6REP, count 5. No 
QSL cards, but send logs with 
date, time, callsign of station 
worked (heard), frequency, and 
mode. Provide your full name and 
QTH, and state clearly the en¬ 
dorsement for which you are ap¬ 
plying. All applications must be 
countersigned by your national, 
lARU-member, society, to the ef¬ 
fect that the QSL cards of the con¬ 
tacts are in the possession of the 


applicant and that the data are 
correctly listed. The separate 
awards are for each mode. 

Awards are free to lARU-mem- 
ber club stations; others send 8 
iRCs or US$4.00; address: Diplo¬ 
ma 60th Anniversary of REP, PO 
Box 2483, 1112 Lisboa Codex, 
Portugal. Applications must be re¬ 
ceived on or before December 31, 
1987. 

That's it for now; a big Abraco 
for all of you, and see you next 
time. 73.tt 


DEALER DIRECTORY 


Bnrbank CA 

New HAM store and to 
make a DEAL. We carry all lines, ship 
UPS. and arc open Sunday. A-TECH 
ELECTRONICS, 1033 Hollywood 
Way, Burbank CA 91505 (818^845- 
9203. 


San Jose CA 

Bay Area's newest amateur radio 
store. New & used amateur radio sales 
& service. We feature Kenwood. 
ICOM, Azden, Yaesu. Ten-Tec, San¬ 
tee &. many more. Shaver Radio, 
Inc., 1775A S. Winchester Blvd., 
Campbell CA 95008,370-6665. 


New Castle DE 

Factory authorised dealer! Yaesu, 
ICOM. Ten-Tec, KDK, Kenwood, 
AEA, Kantronics. Santee. Full line of 
accessories. No sales tax in Delaware. 
One mile off 1-95, Delaware Amateur 
Supply, 71 Meadow Road, New 
Castle DE 19720,328-7728. 


Miami FL 

Casa Marconi, Inc. Pre-owned com¬ 
munications equipment. We do re¬ 
pairs. Send SASE for prices. Casa 
Marconi, lnc„ 7189 SW 8th ^reet, 
Miami FL 33144,264-8443 


Preston ID 

Ross WB7BYZ has the largest stock of 
amateur gear in the Intermountain 
West and the best prices. Call me for 
all your ham needs. R(^ Distribut¬ 
ing, 78 So. State, Preston ID 83263, 
852-0830. 


Derry NH 

Serving the ham community with new 
and used equipment. We stock and ser¬ 
vice most major lines: AEA. Astron. 


B&W. Cuslraraft, Encomm, Hy-Cain, 
Hustler, ICOM, Kenwood. KLM, 
Larsen. Mirage, Mosley; books, ro¬ 
tors. cable and a>nnectors. Business 
hours Mon."Sat. 10-5, Thursday 10- 
7. Closed Sun./Holidays. Rivendell 
Electronics, 8 Londonderry Road, 
Derry NH 03038,434-5371. 


Lyndhurst NJ 

Finally a ham store in NJ. Located 1/4 
mile south of Rt. 3. Hours M-F 10 
m.m.-9 p.m.. Saturday 9 a.m.-7 p.m. 
Visa/MC- Abaris Systems, 276 Ori¬ 
ental Place, Lyndhurst NJ 07071, 
939-0015. 


Jamestown NY 

Western New Yoric's finest amateur 
r^io dealer featuring ICOM-Larsen- 
AEA-Hamtronics-Astron. New and 
used gear. VHF Communications, 
915 North Main St., Jamestown NY 
14701, (716)-664-6345. 


Columbus OH 

Central Ohio’s full-line authori3:ed 
dealer for Kenwood, ICOM, Yae^, 
Ten-Tec, Info-Tech, Japan Radio. 
AEA, Cushcraft, Hustler, and Butter¬ 
nut. New and used ^ju^ment on dis¬ 
play and operational in our 4000 sq. ft. 
store. Large SWL department ttxj. 
Universal Amateur Radio, 1280 
Aida Drive, Reynoldsburg (Colum¬ 
bus) OH 43068,8664267. 


Dallas TX 

In Dallas since 1960. We feature Ken¬ 
wood, ICOM, Yaesu, AEA, Butter¬ 
nut. Rohn, amateur publications, anda 
full line of accessories. Factory autho¬ 
rized Kenwood Service Center. Elec¬ 
tron k Center, Inc., 2809 Ross Ave., 
Dallas TX 75201,526-2023. 


DEALERS 

Your company name and mt^sage can contain up to 25 words for as little as SI99 
yearly (prepaid), or $50 for three months (prci^id). No mention of mailorder 
business permitted. Directory text and payment must reach us 60 days in 
of publication. For example, advertising for the December ’87 issue must be in our 
hands by October 1st. Mail to 73 Amateur Radio, WGE Center, Peterborough, 
NH 03458. ATTN: Hope Currier. 
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Many DX opportunities will present themselves in July as the bands stay open 
longer, but high atmospheric nbise levels and the possibility of many days with an 
unsettled to active magnetic field will limit the otherwise improving conditions. 
While solar flux is up and improving, magnetic-field upsets detract form the good 
news, fd be on the lookout for excellent VHF opportunities on the days that the HF 
bands are the worst. Remember that named days/conditions could be off by a day 
or two. 
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EVER SAY DIE 



I GET LETTERS 

Chris N5IUF wrole in with a 
beel. H seems, according to Chris, 
that his good buddy Blaine 
AL7HH/5 managed to get a re¬ 
peater channel assigned by the 
local coordinating committee. 
Blaine was fresh out ol repeaters, 
so he “loaned" his channel to 
Dave N5DA and Jim N05R. Dave 
and Jim already had one relatively 
unused repeater on 145.15, but 
apparently couldn't pass up the 
prestige of a second on 145.23. I 
think we‘11 all agree that two un¬ 
used repeaters are always better 
than one. 

Blame and Chris, for some rea¬ 
son which Chris didn't explain— 
probably because there IS no logi¬ 
cal explanation—decided to 
un-loan the channel. Dave and 
Jim. as anyone could predict, 
balked at being evicted, so every¬ 
one wrote to the FCC for help. On 
an intelligence scale from one to 
ten I'd put that move at around 
minus twenty-five. First, the FCC 
has virtually nuked their amateur 
radio staff. Secondly, we’re sup¬ 
posed to be self-policing. Thirdly, 
why should the FCC (or anyone 


else) give a fiddler's fluke about a 
tempest in a teapot In Texas? 

Hmmm. Dave and Jim are listed 
as Extra class m the CaUbook. 
Oh-oh. This means, unless they 
went the Dick Bash way to get 
their ticket, which eliminated any 
need to even learn the code at all. 
that certain key sections of their 
brains may have been permanent¬ 
ly damaged by the code, which 
often leads to totally unpre¬ 
dictable behavior. Perhaps we 
can get the CaUbook to list Bash- 
Extras separately for us. I'm get¬ 
ting more information on the 
Novice group m Seattle who are 
taking up a collection to fund re¬ 
search on Morse code brain repair 
for Extras. 

Someone at Dayton handed me 
a sample “Asshole Certificate." 
Oddly enough, it wasn't made out 
to mel In view of this brouhaha- 
plus the endless repeater stupi¬ 
dity In Southern California— 
perhaps it’s getting time to start 
issuing numbered ACs. What do 
you think? 

In this case I'd probably issue 
number one to Dave and Jim for 
thinking it’s Important to have two 


repeaters on the air Number two 
would go to Chris and Blaine for 
thinking all of this is of any signifi¬ 
cance when compared with the 
federal deficit, the trade deficit, 
acid rain, baby seals, whales. 
Chernobyl, hunger in Africa, civil 
war in the Philippines, the loss of 
our consumer electronic indus¬ 
tries, the drug problem, unwed 
teenage mothers, etc. Number 
three might go to the Texas FM 
Society for having rules which 
make such nonsense almost In¬ 
evitable. 

I gather that the coordinators 
give an available channel to the 
group which asks first—with the 
result that there is a long waiting 
list. Since the general tendency is 
for one-ham. one-repeater, I sus¬ 
pect the list could be monumental. 

Might I semi-respectfully sug¬ 
gest the FM Society get their act 
together and rewrite the rules? 
How about setting up a panel 
of the presidents of the member 
repeater groups being coordinat¬ 
ed. Any requests for a new chan¬ 
nel or any controversies over a 
channel would be brought before 
the panel, with the litigants pre¬ 
senting their cases and the panel 
deciding. 

Since all the available channels 
were assigned long ago, perhaps 
it's almost time to approach the 
situation practically and set up a 
study of the actual use of the 
channels. A group should have to 
show actual use of their channel in 
order to hold it—seems to me. I've 
visited the DFW area enough to 
know the actual use is around 
0.03% or so. I've gone from chan¬ 
nel to channel, calling plaintively 
for anyone to please talk to me. 
Silence. I’ve occasionally man¬ 
aged to stumble on some chan¬ 
nels with someone there—and 
had nice contacts—but most 
seem completely deserted. Ghost 
repeaters? 

Continued on page 10 


KL7XD 


KL7TC 


PO. i ■v-NorthiS’di BO'C 


QSLOFTHE MONTH 

To enter your QSL. mail it in an envelope to 73, WGE Center, 70 Rte 
202 N.. Peterborough NH 03458. Attn: QSL of the Month. Winners 
receive a one-year subscription (or extension) to 73. Entries not in 
envelopes cannot be accepted. 
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The '‘Crew at 22" in the Get High on Life parade in Manhattan. 


Code, not Crack! 


OVER 200 MEMBERS of the Radio Club of 
Junior High School 22 participated in a “Get 
High on Life” parade in the lower East Side of 
Manhattan on June 1st, to show just how they 
go about getting their high. Chanting "code, 
not crack" and praising "RST” over LSD. the 
crew was joined by several thousand other 
marchers representing civic and religious 
groups, all determined to rid the neighbor¬ 
hood of the drug menace. 

The "crew at 22"uses ham radio daily to aid 
their education. The students are learning 
CSL (Code as a Second Language), and oper¬ 
ate the daily Classroom net on 7.238 MHz at 
1100 UTC, where they make an average of 
several hundred contacts a week. Through 
amateur radio, these students have a chance 
to learn about the world; the possibilities away 
from the lower East Side. 

The Radio Club at JHS 22 is funded and 
assisted by the "Education through Commu¬ 
nication" program, which is also involved in 
implementing the program in other schools 
around the country. This program is endorsed 
by such notables as President Reagan and 
Mayor Ed Koch, and by thousands of hams 
worldwide. 

The parade was a huge success, and will 
likely become a regular springtime event on 
the lower East Side. The "Crew at 22" is 
proud to be a part of the effort to say NO to 
drugs, and to get their high with a mike or key, 
some wire and a rig. They know their friends 
are waiting. 

Mouth Mobile 


SEVERAL YEARS AGO, there was an arti¬ 
cle in the medicine section of Time on the 
subject of medical detective work. One of 
the examples cited involved a man who 
went to a psychaitrist complaining that he 
was hearing radio broadcasts. Thinking to 
humor him, the psychiatrist asked what he 
was hearing right then. The man replied that 
he was hearing Rudy Vallee from the Steel 
Pier in Atlantic City. The psychiatrist turned 
on his radio and, sure enough, heard Rudy 
Vallee! 

After much questioning, the psychiatrist 
discovered that the man worked in a glass 
bottle factory and had gotten some of the silica 
crystals in his dental cavities. The combina¬ 
tion of the silica, saliva, and some bridgework 
in his mouth had literally transformed him into 
a walking crystal-radio receiver! 

The psychiatrist referred the patient to a 
dentist, who filled the cavities and gave the 
man's teeth and bridgework a good cleaning. 
The patient "went off the air", was able to 
concentrate, and lived happily ever after. 


Pan American 
Games 


THE INDIANA SECTION OF THE ARRL will 
be assisting the Tenth Pan American Games 
in Indianapolis in August. Their two main func¬ 
tions will be to coordinate communications for 
operational activities associated with the 
games, and to handle traffic for the atheletes 
who will be coming from 38 of the Pan Ameri¬ 
can countries. 

Nearly 200 Amateur volunteers are needed 
to assist in the operational events, as well as 
for the Official Pan American Games Station 
(W9PAX), the Athletes’ Village Station 
(W9JP), and the Traffic Outlet (WB9MPV). 
Anyone interested in voluteering their ser¬ 
vices should contact Cornelius Head 
WB9ZOE. 9046 Mercury Dr., Indianapolis IN 
46229; {317)-263-5281 or (317)-898- 
2792. 

Bicycling and 
Amateur Radio 


OVER 60 VOLUNTEER HAM RADIO OPER¬ 
ATORS have been recruited to assist in the 
Transamerica Bicycle Race — an event which 
began on June 1st and will last approx. 5 1/2 
weeks. Over 200 bike trekkers will bicycle 
from Seattle WA to Atlantic City NJ, to benefit 
the America Lung Association. The goal is to 
raise over $1 million to benefit programs in the 
ALA’S three main areas of emphasis: smok¬ 
ing. as the major preventable cause of lung 
disease; occupational and environmental 
health; and the fight against specific lung dis¬ 


ease. ICOM America, inc. has provided all the 
necessary communications equipment for the 
event. 

Lazy VBCs? 


THE FCC HAS DECERTIFIED four more Vol¬ 
unteer Examination Coordinators. The latest 
to lose their right to coordinate amateur radio 
testing are: the Adirondack Amateur Radio 
Club VEC in New York, The Mark 4 VEC in 
North Carolina, the Dunedin VEC in Florida, 
and the director of MARS VEC located in 
Puerto Rico. According to the Commission, all 
of these VECs were decertified due either to 
their documented inactivity in testing, or their 
failure lo provide the FCC with the required 
annual cost recoupment certification. To date, 
six of the original 27 VECs have been decerti¬ 
fied. and fouroi the remaining 21 account for 
85% of all ham exams given. These four VEC 
groups are: the ARRL, W5YI, Central Ala¬ 
bama. and Illinois-based De Vry Technical In¬ 
stitute ARC. 

Hemisphere-wide 

Reciprocity 

Agreements 

KOWALSKI WENT TO MEXICO CITY in May 

to conclude arrangements on the Inter-Ameri¬ 
can Amateur Operation Convention. There 
has been much interest in setting up reciproci¬ 
ty agreements between North, Central, and 
South American countries ever since the Mex¬ 
ico City earthquake several years ago. where 
amateur emergency communications were 
hampered due to lack of reciprocity agree- 
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merits with Mexico. Kowalski stales that "the 
final document on this issue will be forwarded 
to CITEL (the Spanish acronym for Inter- 
American Telecommunications Confer- 
ence)““Which meets every four years. 

Sometime after August, this document 
should be open for signature by the adminis¬ 
trations in this hemisphere." 

Keen On Kemp 


THE CENTRAL CONNECTICUT STATE UNI¬ 
VERSITY Alumni Association has awarded 
Peter Kemp the Outstanding Teacher Award 
Citation for 1986-87. Besides distinguishing 
himself in teaching the Technical Arts at the 
Bethel Middle School. Peter established one 
of the country’s first amateur radio societies. 
BEARS (Bethel Educational Amateur Radio 
Society). Many of Pete's students were in¬ 
volved in BEARS, and were part of the com¬ 
munications network during the 1986 Mexican 
earthquake, Hurricane Gloria, and numerous 
space shuttle missions. 

Peter uses amateur radio to synthesize 
many subject matters such as geography, 
math, language arts, current events, and for¬ 
eign language study. His program is the fore¬ 
runner of many across the country and he and 
the program have been the recipient of nation¬ 
al recognition. 

73 congratulates Pete for making such a 
vital contribution to amateur radio where it 
counts most—in the educational system. 


To All MIrage/KLM 
Antenna Users; 


MIRAGE/KLM recognizes the numerous com¬ 
ments on the air and in club newsletters about 
the extremely high VSWR in the following an¬ 
tennas: 2M-11X. 2M.13LBA. 2M-16LBX. 220- 
14X. and 220-22LBX. They advise that these 
antennas are very sensitive and require that 
the attached leads to be as short as possible 
and balanced. As well. Mirage/KLM has de¬ 
vised a connector, supplied with all new an¬ 
tennas. that will remove any possibility of im¬ 
proper connections. Anyone with one of the 
above antennas may call Mirage/KLM at 800- 
538-2140 (outside CA) or 408-779-7363 col¬ 
lect (CA). to have a free connector sent to 
them. 

Is That Country 
Banned or Not? 


THE CRRL IS NO LONGER PUBLISHING the 
ITU’s list of banned countries, due to loo-fre¬ 
quent administration policy changes and be¬ 
cause officials misinterpret questions on ITU 
questionnaires and submit incorrect informa¬ 
tion. No harm is done by trying to work a 
station from the banned countries list; if the 
station is truly forbidden to contact you, they 
wiil remain silent; if not. you may work a new 
country! 


Just Add Water. . . 


THE DAY MAY SOON BE NEAR when ap¬ 
plicants who pass the exam will become 
'Instant Novices", with instant operating 
privileges. Ray Kowalski, who administers 
the Amateur Radio Service through his posi¬ 
tion as Special Services Division Chief, said 
that he has received so many requests for 
Instant Novice privileges, that the FCC put 
this out for preliminary comment as the first 
step toward proposed rulemaking. Ray al¬ 
so suggested that the call sign of the "In¬ 
stant Novice" could be the call sign of the 
person who gave them the examination, plus 
a prefix. 

Kowalski is very interested in finding out 
how the amateur community feels about this 
issue. Send your comments (original and five 
copies) to: FCC, Office of the Secretary, 1919 
M SI. NW. Washington DC 20554. Be certain 
to refer to RM’5924. 


The End 


This month s QRX has been compiled with the 
help of WB2JKJ. Mirage/KLM. The CRRL 
News. The West link Report. The WSYt Re¬ 
port. PCARS. and Leonid Yoffe with his teddy 
bear. Kuizma. Send your news and photos to 
73 Magazine. WGE Center. Peterborough NH 
03458. Alln:QRX. 
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CALL US 
NOW! 


When It comes to 

FAST DELIVERY HONEST DEALING and 
PROMPT/DEPENDABLE S E-R-V l-C-E back-up 
We don't |usi advertise n. — WE GIVE iT' 


tieoT 


In 1937, Stan Burghardl (WOIT). because of his intense interest in 
amateur radio, began selling and servicing amateur radio equipment 
in conjunction with his radio parts business. We stand proud of this 
long-lasting tradition ot Honest Dealing. Quality Products and 
Dependable "S-E-R-V-TC-E l 

Above all. we fully intend to carry on this proud tradition with even 
more new product lines plus the same “fair” treatment you’ve come 
to rely on. Our reconditioned equipment is of the finest quality with 30. 
60 and even 90-day parts and labor warranties on selected pieces. 
And always remember: 


— WE 

SERVICE 

WHAT WE 

SELL — 

AiA 

StLDEN 

iL'j 1 

Mi 

A-jNlO 

BENCHER 

J3C 

palomar 

AHUQITRON 

BIRD 

KANTRONICS 

RADIO lAuLSOOk 

AnPHENOu 

Butternut 

KD'K 

RITRON 

ANP SUPPLt 

CcMTUftiON 

KLM 


ANTcl' 

CtS 

LARSEN 

TELEX/HYGAIM 

ANTENNA 

C'JSHCRAPT 

MFJ 

TEN-TEC 

SPECIALISTS 

DIAV/A 

MINI -PRODUCTS 

TRIO-KENWOOD 

A3TRON 

EnCCk ri 

MIRAGE 

UNAD'LLA/REYCO 

0 Ci W 

HUSTLER 

MOSELE'? 

YAESU 


Write todoy for our lotest BuMetin/Used Equipment List. 



Your Ham Dollar Goes 
Further At... 


'amateur CENTER 


AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER ' 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 

Call or Write Vs Today ForaQuale! 

You'll Find Us to be Courteous, Knowledgeable 
and Honest 


PHONE 


(605) 886-7314 


STORE HOURS: 

f S P.ll. (CSTI 
■OMOAI ifen rilOAl 
opu lAniioAn 
(raa 1.| P H ICST) 
ClOSfO 

nmOAIS/NQOOAII 





p O Box 73 
182 N Maple 
Watertown. SO 57201 


PAKRATT- Model PK-64 



PAKRATT " Model PK-232 

AEA'S FINEST 

, . Now Available — Esiteciallif For You! 

CALL OR WRITE FOR SPECIAL QUOTE 
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EVER SAY DIE 


from page 4 

My suggestion to Chris was first 
to take up computers as a hobby. 
Second, I suggested he turn him¬ 
self in to the mental health authori¬ 
ties as a case of advanced mind 
rot for even wanting a repeater. 
Third, I recommended he get the 
FM Society to change their rules. 
Fourth, I suggested he try to get 
Dave and Jim committed to a fun¬ 
ny farm for being so out of touch 
with reality as to think ail this is 
important. Fifth, I suggested Chris 
and Blaine move to 220 and set up 
a repeater there for Novices. 
Then, why not put in a link to the 
145.23 input so the Novices could 
work crossband through any and 
all repeaters inputting there? How 
about a 145.83 to 145.15 linking 
repeater? One more link from 
145.75 to 145.23 would lock up 


Dave and Jim’s two repeaters. 
That’s what’s wrong nowadays— 
too little imagination. Of course 
there might be a problem getting 
the last two repeaters coordinat¬ 
ed—unless there’s someone like 
me on the coordinating commitee, 
in which case it’d go through in a 
flash. 

I think ril go ahead and bring 
out a nicely decorated Asshole 
Certificate- A chap on 20m yester¬ 
day sure earned one from me. 
This turkey got his kicks by calling 
CQ on top of any contact I tried to 
make—kept this up for about 20 
minutes. Lucky for him I'm not 
an Extra, else I might have taken 
the first plane to Fredericksburg, 
Virginia, and done hamdom and 
his family a big favor. There are 
enough certificates needed so I 
suspect I could sell them in pads 
of a hundred. We’d sure do a land 
office business in Southern Cali¬ 
fornia and New York City. 

Yes, I realize that the last thing 
any of the participants in a re¬ 
peater hassle want are creative 
solutions—they're all looking for 
allies and a Big Win. 


Getting back, for a moment, to 
the concept of use. Here we're re¬ 
ally up against it. Once a coordi¬ 
nating committee lets it be known 
they're checking repeater pairs 
for use we’ll see all sorts of sub¬ 
terfuges-like tape-recorded 
transmissions and endless IDs. 
Military shortwave stations often 
do this in order to prove frequency 
usage so they can hold their chan¬ 
nels. Yet if any attempt is made to 
determine what actual intelligent 
use is made of repeaters, our 
whole house of cards will blow 
away. I understand there is a tape 
somewhere which was made of an 
intelligent conversation over a re¬ 
peater—allegedly in Georgia— 
about five years ago. This is prob- 
ablyjust another one of those ham 
myths. 

You know.. .about those cer¬ 
tificates. . .we don’t want them 


used indiscriminately—that would 
lower their value. Suppose we set 
up a system where each one is 
numbered and signed by me. The 
fox guarding the hen house, so to 
speak (write). Applications for 
them would be sent to me, com¬ 
plete with an explanation as to 
why you think it’s warranted. This 
would allow me to keep track of 
them and to report the awards. It 
would also tend to single out re¬ 
peat offenders for our attention. 
I’d love to do some articles on leg¬ 
endary ham kooks such as W20Y 
and W2BIB. 

As soon as I have a suitable cer¬ 
tificate ready I'll let you know. 
What’s a fair application fee? If we 
make it free we'll be up to here in 
applications. How about $5? That 
should about pay for the work 
here. We’ll let the market decide. 
If we get too many at $5, we’ll up it. 

SMALLCHANGE 

It’s almost getting time for some 
new mode of ham commu¬ 
nications, isn’t it? We’ve been 
using sideband since around 
1960, so it should be time for 


us to think up something new. 

I think it was in the early 20s 
that we went from spark to CW, 
complete with the usual old-timer 
reaction of “Spark Forever.” We 
didn’t have very many hams at the 
time, but what few we had spent a 
good deal of their efforts fighting 
each other. 

Before WWII, about 80% of all 
ham activity was CW—mostly on 
40m, which was a CW band. Ev¬ 
eryone was crystal-controlled, so 
it was normal procedure to call 
long CQs and then tune the whole 
band for a call. We had two phone 
bands of any great importance, 
20m and 75m, both 100 kc wide 
(kHz hadn’t yet been invented). 

75m was occupied most of the 
time by nine groups of hams with 
kilowatts, each taking up 10 kc. 
These were very elite groups 
since a kilowatt of AM cost on 
the order of $50,000 in today's 
doliarettes. They ignored the 
plebeian 25-Watt hams. Persis¬ 
tent breakers would be acknowl¬ 
edged once to shut them up, but 
would never be given an opportu¬ 
nity to make a transmission. 

20 meters wasn't much better. 
This was Class A territory—the 
land of Big Signals—and, being 
only 100 kc wide, there was room 
for about nine and then the band 
was full. Remember, everyone 
was crystal-controlled, so there 
wasn't any way to sneak into an 
unused spot in the band. 

Class B hams—which most of 
us were—either ditted away on 
40m, making contacts as exciting 
as those today—which means 
almost totally rubber-stamp con¬ 
tacts—or were adventurous and 
built a small 160m phone rig—a 
6L6 oscillator, modulated by a 
6L6, using an FI mike swiped 
from a pay telephone. 

Class Bars could use 10m, but 
that was a VHF experimental 
band—attractive to pioneers, but 
sneered at by real hams (Class 
Aers). 

By the 50s, the vfo was in com¬ 
mon use and war surplus rigs 
made it so anyone could whup 
together an AM kilowatt. The 
private-club phase of hamming 
was dying. 

The expanding of 75m to 200 
kc, the opening of 100 kc on 40m 
to phone, and the expanding of 
the 20m phone band were 
brought about by this general 
move from CW to phone in the 
50s—complete with the usual 
infighting. I think it was W2EE who 
devoted the last years of his life 
to jamming 75m DXers trying to 
Continued on page S3 


"The last thing any of the 
participants in a repeater hassle 
want are creative solutions — they're 
all looking for allies and a Big Win. ” 


10 73 Amateur Radio • August, 1987 


Otaff 

PUBUSHER 

Wayr^ Gre«fi W2NSD/1 

ASSOCIATE PUBUSHER 

Stuart Norwood 


MANAGING EDITOR 

Chris Schmidt KAIMPL 

PRODUCTION EDITOR 
Steve Jewett KA1MPM 
TECHNICAL EDITOR 
Larry AnlonuN WB9RRT 

INTERNATIONAL EDITOR 

Rtahard Phenix 

COPY EDITOR 

Bryan HastingsKAIHY 

ASSOaATES 

Mike Bryce WB8VGE 
John Edwards Kt2U 
Bin Gosrwy KEKJ 
Jim Gray W1 XU 
Chod Harris VP2ML 
Dr. Marc Leavey WA3AJR 
Andy MacAilister WA5ZIB 
Bill Pasternak WA6ITF 
Harold Price NK6K 
Peter Pulman KT2B 
Mike Stone WB0QCD 
Dr. Ralph Taggart WB8DQT 


ART DIRECTOR 

Dianne Ritson 


ADVERTISING 

1-603-525^201 

1-800-225-5083 

SALES MANAGER 

NaxKry Ciampa-Manette 

SALES SERVICES MANAGER 

Hope Currier 


WGE PUBLISHING, INC. 

VICE PRESIDENT, PUBLISHING 
Jim Connell 
VICE PRESIDENT, 
RNANCE/ADMINISTRATION 

Richard Yee 

BUSINESS MANAGER 

David P Raelher 

CIRCULATION MANAGER 

Peter M Gaviorno 

TYPESETTING MANAGER 

Rofeen Ouketie 

TYPESETTING/PAGINATION 

LirKSa Drew. Susan Allen 

GRAPHICS SERVICES 

Richard Clarke, Manager; 

Sue B. Flanagan, Dan Croteau, 
Deborah Smith 


Editorial Offices 
WGE Center 

Peterborough. NH 03468-1194 
603-525-4201 


Wayne Green Enterprises Is a division 
of International Data Group. 

73 Amateur Radio (ISSN 0889-5309) 
ts fHjbl^ted monthly by WGE Publish¬ 
ing, Inc., a dhfisbn of Wayne Green 
Enterprises, Inc., WGE Center, Peter¬ 
borough NH 03458-1134. Entire a>n- 
tents © 1987 by WGE PuWishing. Inc. 
No part of this publication may be re¬ 
produced without written permission 
from the publisher. 




ETTERS 


NOVICE DSB AM 


Never before have amateurs 
gotten so much for so little than 
with the Novice Enhancement. 
These new privileges should sig¬ 
nificantly spur growth on 220 and 
1290 MHz since several of the 
Japanese manufacturers present¬ 
ly have suitable rigs on the deal¬ 
ers’ shelves. 

Keeping in mind that the 2m FM 
boom resulted only because of 
cheap, plentiful, yet obsolete 
commercial FM radio gear, I think 
the League and the FCC should 
reconsider DSB AM on the 28- 
MHz Nbvice subband for several 
reasons. 

First, as evidenced by the 10m 
FM boom, most CB sets readily 
convert to 10 meters. Their AM 
mode is obsolete compared to 
more efficient modes of modula¬ 
tion but the radios are surprisingly 
state-of-the-art. Novices would be 
no more handicapped running AM 
than we were running SSB or FM 
in the early days of these modes. 

Second, many adults I know 
are hard-pressed to justify $300- 
$400 for a new FM rig. How many 
young teens can afford that 
much? How many more could af¬ 
ford $35 for a secondhand CB set 
and maybe $20 worth of parts to 
put it on 28 MHz? 

Third, converting the set would 
give Novices an excellent oppor¬ 
tunity for hands-on experience— 
SSB gear is formidable to work 
on, even for most higher-class 
licensees. 

On the other hand, maybe the 
League and the FCC just want 
Novices to subsidize Japanese re¬ 
search and development, further 
widening their technological lead 
over us, and shrinking our techno¬ 
logical manpower pool. 

Richard Williams WB4FAX 
Richmond VA 


GLOBALGOOD 


When I look at what Amateur 
Radio is today compared to what it 
was in the past, the single word 
that jumps out at me is relevance. 
The essence of early radio was 
communication over great dis¬ 
tances in what was basically a 
rural society. 

Today’s amateur radio seems 


to be more a vehicle for self-ex¬ 
pression than a service in ex¬ 
change for frequency allocation. It 
should be redirected more to ser¬ 
vice to the global community. 

For example: 

The Environment. Canada and 
the New England states are 
screaming about acid rain while 
Washington stonewalls the is¬ 
sue. Radio amateurs in the affect¬ 
ed areas could set up a network of 
rain pH monitors and provide a 
continuous series of pH contour 
maps on a scale that no private 
organization or university could 
undertake. 

Geophysics. As California 
awaits its next major earthquake, 
it’s clear that there exists an op¬ 
portunity for amateurs to experi¬ 
ment with laser- and microwave- 
based rangefinding equipment 
and help monitor and correlate 
geophysical data to aid in the pre¬ 
diction of earthquakes. 

Developing Countries. Ama¬ 
teurs can make a significant con¬ 
tributions by helping to establish 
communications links and pro¬ 
vide reliable sources of power. 

This is the kind of relevant activ¬ 
ity that would get me interested in 
amateur radio. 

Ken Robert 
North Vancouver BC 


10/220 XLINK 


Good news! The reception on 
220 in this part of the country to 
Novice Enhancement has been 
very positive. There has been no 
great deluge of used gear hitting 
the market from dissatisfied up¬ 
perclassmen nor any hazing of 
the Novices on 220. As a matter of 
fact, months before Novice En¬ 
hancement, there was great dis¬ 
cussion on our local repeater. 
WA7SPR (224.10), as to how we 
could ease Novices into 220. We 
decided to provide a code-prac¬ 
tice session on the repeater, and 
Frank WA7SPR provided a cross¬ 
band link to the 10-meter Novice 
SSB subband through the 220 re¬ 
peater, since not all Novices could 
justify spending a few hundred 
bucks to get on 220. Doing Novice 
code practice right in the middle of 
the Novice 10-meter SSB band at¬ 
tracted a lot of check-ins from both 
sides. We were able to discuss 
what was going on on SSB. 


If you hear about any more 
hams throwing their220 rigs in the 
can, let us know. We have a grow¬ 
ing number of people here think¬ 
ing about 220. 

Bill Martin N7EU 
Bothell WN 


ICOM u2AT REVIEW 


I was rather surprised to read 
the positive review of the ICOM 
micro 2AT in the May Issue. I 
owned one of these units for a 
couple of days and was extraordi¬ 
narily disappointed in its perfor¬ 
mance. Fortunately, the dealer 
from whom I purchased the unit 
took it back in exchange for anoth¬ 
er hand-held (the Yaesu FT-23R), 

The biggest problem that it 
failed to mention the u2ATs most 
serious fault—that the radio won’t 
scan in the usual sense of the 
word. That is, there is no way you 
can set the radio up to automati¬ 
cally step through each memory 
and stop when it comes to a fre¬ 
quency that is in use. Similarly, 
there is no way that you can have 
it scan the band or a portion of the 
band and have it stop when it 
comes to a busy frequency. Al¬ 
though advertised as ’’scan,” that 
function only stepped through fre¬ 
quencies or memories when the 
button was depressed. This func¬ 
tion, better termed ”auto-repeat,” 
makes the radio difficult to use, 
especially in the car. 

The 73 review did, however, 
point out the other drawback of 
this radio—that it will not store re¬ 
peater offsets independently in 
memory. 

My only guess as to why these 
critical functions are missing from 
an otherwise state-of-the-art rig is 
that ICOM fears that a full-fea¬ 
tured radio will cut into its market 
for the IC-02AT. 

John Hansen WA0PTV 
Fredonia NY 


OOPS 


You sure play fast and loose 
with figures. In coming up with 
the number of Soviet radio ama¬ 
teurs (Never Say Die. March, 
1987) you must have rounded 
WSYI’s 48,000 up to 50,000 and 
then dropped the last zero. How 
could there be 10 to 15 thousand 
active out of a total of 5,000? 

Bob EldrIdgeVETBS 
Pemberton BC 

Right you are ... we dropped a 
digit, ^ds. 
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EMP UPDATE 


Wayne Green’s editorial re¬ 
marks (April, 198^ seem to Indi¬ 
cate some problem with official 
’’secrecy” surrounding shielding 
and protection of sensitive solid- 
state amateur equipment against 
electromagnetic pulse (EMP) 
from nuclear blasts. Since this is 
an important issue for currently 
active amateurs and future gener¬ 
ations, the following information 
may be helpful. 

Technical data regarding rela¬ 
tively simple and attainable pro¬ 
tective measures against EMP 
are available to anyone willing to 
purchase—or request through in¬ 
ter-library loans—the following 
publications: 

1. Gladstone and Dolan, The Ef¬ 
fects of Nuclear Weapons, Third 
Edition. 

2. Electromagnetic Pulse Pro¬ 
tection Guidance (CPG 2-17, Jan¬ 
uary, 1986), available through 
your local State Civil Defense Of¬ 
fice or the Federal Emergency 
Management Agency. 

3. The NCS TIB 85-10 Docu¬ 
ment, issued by the Technology 
and Standards Section, National 
Communications System, Wash¬ 
ington DC 20305. 

There are other publications 
addressing this subject, but I 
think the above-mentioned will 
give sufficient technical informa¬ 
tion and guidance to those among 
us seriously interested in shield¬ 
ing and protecting our communi¬ 
cations equipment against EMP 
from potential nuclear attack or 
emergency. 

Dr. F. Paul Kosbab NF4E 
Tulsa OK 


WANT ONE? 


Since Novices and the Techni¬ 
cians are permitted to use a por¬ 
tion of the ten-meter band, why 
not sponsor a WANT certificate 
for working 50 Novices and 50 
Technicians on the 10-meter 
band. It might even increase your 
subscnption list if you offered a 
free subscription to the first 
Novice and first Technician to ob¬ 
tain requirements; I suggest no 
QSLs required. 

I want a WANT. Do you want a 
WANT? 

Buzz EggeBrecht W4BE 
Port Richey FL 

Anybody else out there want a 
WANT?—Eds. 





EW PRODUCTS 



The new10475A, a 440-MHz base station transceiver. 


O 

i; 



The new Silver Eagle. 


MICROPHONE IMPROVED 

The Astatic Corporation, man¬ 
ufacturer of the classic “D104” 
communications microphone, is 
introducing a new version of 
the Silver Eagle. The ETS9- 
D104SE± is the Silver Eagle plus 
a new microphone amplifier, 
switching system, and built-in 
end-of-transmission signal (ETS). 

The ETS is a l-kHz tone which 
is heard by both microphone oper¬ 
ator and transmission receiver 
when the microphone is unkeyed. 
This tone indicates that the trans¬ 
mission is completed. It is gener¬ 
ated electronically within the mi¬ 
crophone and and is switch 
selectable. 

Additional features include a 
new VOX switch for transceiv¬ 
ers that incorporate this feature, 
a 20-dB pad on the audio out¬ 
put, and the capability of power¬ 
ing the microphone either from 
a 9-volt battery or directly from 
the radio. 

For more on the Silver Eagle 
Plus microphone, circle Reader 
Service number 210. 

TWO NEW ICOM BASE 

STATION TRANSCEIVERS 

ICOM is introducing the IC- 
575A, a 10m and 6m dual-band 
base-station transceiver, and the 
IC-475A. a 440-MH2 base station 
transceiver. 

Both radios are all-mode, and 
have 99 tunable full-function 


memories, passband tuning, 
notch filter, noise blanker, built-in 
SWR bridge, semi or full CW 
break-in. and a multi-function me¬ 
ter. These transceivers also have 
velvet-smooth tuning knobs and 
easy-to-read amber LCD readouts 
with variable backlight. 

Four scanning memories are 
available: band, programmable, 
mode and memory scan, with 
selectable lock-out. 99 memo¬ 
ries can be scanned In five 
seconds. The IC-475A also has 
a tone squelch unit, speech 
synthesizer, an OSCAR module 
that allows tracking with a com¬ 
panion IC-275A or IC-275H. FL- 


83 500-Hz 10.7491-MHz CW 
filter and an AG-35 mast-mounted 
pre-amp. 

All subaudible tones are built-in 
and the actual subaudible fre¬ 
quency is displayed. Standard re¬ 
peater splits are built-in and odd 


splits are programmable. A DOS 
(Direct Digital Synthesizer) is also 
included in the IC-575A for packet 
enthusiasts. The 10-Watt IC-575A 
and the 25-Watt IC-475A are simi¬ 
lar in design to ICOM*s compact 
base station line: the IC-735, the 
IC-275A, and the IC-275H. 

The IC-475A will be available in 
May 1987. The suggested retail is 
$1.999. The IC-575A will be avail¬ 
able in June 1987, and the price 
will be announced. 

NCG HOTLINE-107 HAND SETS 

The Hotline-107 Hand Sets was 
developed in response to re¬ 
quests from both Amateurs and 
Land Mobile Users. 

The 107th featues include: ady¬ 
namic lOO-Ohm speaker, and ad¬ 
justable volume control, in-cradle 
dialing, vertical or horizontal 
mounting, and noise-cancelling 
microphone. Features in the 
107M include the above, plus: au- 
to-dial with a 10-number memory, 
a super-capacitor 14-day memory 
backup, a three-button memory 



NCG 's Hotline Hand Set. 



HEATHKIT MULTI-MODE TNC 

Heathkit is introducing their new HK-232 Pack-KiF^ Multi-mode 
Terminal Node Controller. The Pack-Kit TNC operates on RTTY, 
lets users run CW at speeds from 5 to 99 wpm and works on 
AMTOR, ASCII, HF (300 baud), and VHF (1200 or up to 9600 
baud with an external modem) Packet. It is also capable of 
decoding weather facsimile onto an Epson-compatible printer. 

Adding the HK-232 to a radio and a computer lets the amateur 
get on the air in every mode. It connects to the radio’s PPT line, 
speaker output, and microphone input for interchangeable VHF 
and HF operation. The same connections work for all other 
modes including CW. 

Amateurs can connect both their HF and VHF rigs at the same 
time, which allows switching between VHF Packet and copying a 
W1 AW RTTY bulletin on 40 meters. 

A “Signal” command causes the Pack-Kit to determine the 
correct RTTY, ASCII, or AMTOR mode for the signal that the 
amateur is listening to. It also presets baud rate and mode, and 
will invert the signal if necessary. The HK-232 even handles 
American Standard Baudot (Western Union), Japanese 
Katakana Morse, Cyrillic (Russian) Morse and translated ver¬ 
sions of Katakana and Cyrillic. 

The HK-232 features an eight-pole audio by-pass filter, fol¬ 
lowed by a limiter discriminator with automatic threshhold 
correction. 

No special software is required to operate the HK-232 Pack-Kit 
TNC. It can be used with any modem communications package 
you may already have or an optional program written specifically 
for the HK-232 and a Heathkit/Zenith PC or PC-compatible com¬ 
puter. It connects to a terminal or computer through a standard 
RS-232 serial port at baud rates from 300 to 9600. 

For more information on this TNC, please circle Reader Ser¬ 
vice number 201, 
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The MFJ^roi RFhfree Choke kit. 


set, and an ANI, installable by the 
system owner. 

These nicely-styled Hand Sets 
are available through your local 
dealer or the NCG company. You 
can get more information on these 
sets by circling Reader Service 
number 204. 

THE BANKER 

Inventron Labs has introduced 
an exciting new accessory for 
owners of the Kenwood TS-940S 
transceiver. The Banker offers 
front-panel control of the radio’s 
four memory banks, via the 
“voice” switch. The circuit board 
installs in the space intended for 
te voice synthesizer and simply 
plugs in. No modifications to the 
radio are necessary. 

Pressing the voice switch per¬ 
mits the operator to select any of 
the four memeory banks, without 
using the radio’s top-mounted 
bank switch. In fact, the switch 
need never be used again, so the 
sliding cover can remianed 
closed! The Banker cannot be in¬ 
stalled if the voice synthesizer unit 
is already installed. 

The Banker utilizes ultra-low- 
power circuitry, takes no power 
from the radio's back-up batter¬ 
ies. and is covered by a one-year 
limited warrenty. 

The Banker may be ordered 
from Inventron Labs for $49.95. 
More information on this product 
can be obtained by circling Rader 
Service number 207. 

RFI-FREE CHOKE KIT 

MFJ Enterprises, Inc. Is intro¬ 
ducing its new MFJ-701 RFI-free 
Choke kit that eliminates RFI (ra¬ 
dio frequency Interference) prob¬ 
lems that affect TVs, radios, 
stereos, telephones. VCRs, com¬ 
puters, PA systems, burglar and 
fire alarms, test equipment, 
modems, monitors, and other 
electronic devices. 

A highly effective solution for 
eliminating RFI is to wind an of¬ 
fending cable or wire around a fer¬ 
rite toroid to choke off RFI, but it 
difficult to find a toroid with the 
proper characteristics which has 
a large enough hole to allow pas¬ 
sage of an end of a power cord, 
AC adapter, microphone cord. 


speaker leads, etc. The toroids in 
this kit, however, separate into 
halves, which makes it easy to 
wind around the toroids nearly 
any kind of wire or cable, even 
ribbon cable and coax. The toroid 
halves mount together in a snap- 
together plastic frame. The indi¬ 
vidual toroids can also snap to¬ 
gether in a stack, to increase 
effectiveness for large-diameter 
wires. 

For additional info on this choke 
kit, please circle Reader Service 
number 215. 

COMMODORE 64/128 
TERMINAL PROGRAM 

Kantronics is announcing the 
release of their newest terminal 
program, the Kanterm 64/128, 
written for use with the Com¬ 
modore 64 and 128 computer ter¬ 
minals. The program offers split¬ 
screen display, message buffers, 
disk storage, and type-ahead 
buffer. The C-128 runs in 128 
mode and provides for 80-charac¬ 
ter lines. Kanterm can be used 
with most Kantronics “SMART” 
modems, such as the KPC-1, 
KPC-2, KPC-4, KPC-2400, KAM. 
and UTU-XT/(P). Kanterm 64 and 
128 come together on one 
diskette. Suggested retail is 
$29.95. 

For more information on this 
product, please circle Reader Ser¬ 
vice number 214. 

NOVICE VOICE-CLASS 
“QUICK COURSE" 

Gordon West Radio School of¬ 
fers a custom-developed Morse 
Code and theory course for the 



The **Quick Course'* from Gordon 
West. 


The CW-1 Active Audio Filter from 
BEL-TEK. 

beginner amateur radio applicant. 
Two long-play srereo code cas¬ 
settes cover learning of the code 
in a humorous and educational 
manner, and is designed for stu¬ 
dents with absolutely no back¬ 
ground in code copy. In the fully 
illustated Novice voice-class li¬ 
cense preparation manual, every 
Novice class question is covered 
by a thorough explanation and 
there is a discussion of the right 
and wrong answers that may be 
found on the test. The cassettes 
and book come with a white vinyl 
carrying case. 

Also included in the packet are 
instructions to the two examiners, 
a thirty-question sample Novice 
exam, a five wpm sample code 
test. a 610 Form to use to apply for 
the license to the FCC, and a full- 
color ICOM frequency-band 
chart. 

For more info on the Novice 
course, circle Reader Service 
number 208. 

MINIATURIZED 

DTMF-ENCODERS 

Pipo Communications has just 
developed a new tine of Touch 
Tone Encoders, the P-7 and P-8 
series. These encoders are the 
first of there kind in this industry 
and have steel keys and sealed 
gold dome contacts. They are 
miniaturized and designed to fit 



NCG's 90(FMHz antenna. 


Pipe's P-7 touch-tone encoder. 

most radios. The dimensions of 
the P-7 12-Key encoder, vertical 
(P-7V) or horizontal {P-7H), are 
2.16’’ X 1.5” X 0.20”. The dimen¬ 
sions of the P-8 16-Key, vertical 
only (P-V8) are 2.16” x 1.9" x 
0.20". This series is available in 
black or dark brown (to match the 
Standard Communications HX 
Series). 

These units are available imme¬ 
diately. For more information, 
please circle Reader Service 
number 206- 

ACTIVE AUDIO 
FILTER FROM BEL-TEK 

BEL-TEK introduces the CW-1 
Active Audio Filter, which elimi¬ 
nates QRM and easily connects 
between the transceiver and 
speaker. The CW-1 has three se¬ 
lectable bandwidths of 90, 130, 
and 200 Hz with a center frequen¬ 
cy of 200 Hz. It has a built-in audio 
amplifier to directly drive a loud¬ 
speaker. The kit comes complete 
with all the parts needed to make 
the CW-1 functional- The CW-1 
measures 2" x 3.4" and can be 
powered by a 9-volt battery. Price: 
$19.95. 

For more Information, please 
circle Reader Service number 
213. 

NCG 900-MHz 
ANTENNAS 

The 900 MHz antennas are now 
available and specifically de¬ 
signed for use in the 902/928 
MHz band. The mobile antenna 
uses a magnetic mount with a 
double coil whip. It is a 15-dB gain 
antenna capable of a maximum of 
30 Watts of power. It Is anodized 
black, and its model number is 
CMW-202N. 

The 900-MHz base/repeater an¬ 
tenna is model number CFC7-71- 
It it is a collinear fiberglass anten¬ 
na with a gain of 17.4 dB and max- 
imum power capabilities of 50 
Watts. Mast-mounting brackets 
and hardware included. 

These antennas are now avail¬ 
able through independent deal¬ 
ers and the NCG company. For 
more info on these antennas, 
please circle Reader Service 
number 205. 
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THE NATIONAL 
CHAMPIONSHIPS 

CW: September 5,1987 1' ^ ' 
SSB: September 6 , 1987 % ! 


For the first time ever, the “Little Gun“ has a 
chance to become a National Champion! The Na¬ 
tional Championships have been designed to rec¬ 
ognize the Contest Operator of the Year. Unlike 
other events, they single out the best Contest 
Operator in the USA, not just the station with the 
biggest hardware investment! 

There will be a National Sideband Champion 
and a National CW Champion. The combination 
of these two contest scores will determine the 
Contest Operator of, the Year, 

Contestants, analyze your band plan. Do not 
take these events for granted. They are, without 


At no 
time from 
0000-^2100 
UTC may you work 
the same band dur¬ 
ing two consecutive 


K the contest oper- 

m ^ abided by the 

W contest rules. 

y Entry Deadline 

Entries must be post¬ 
marked and forwarded to the 
contest address below no later 
than October 20.1987. 


doubt, the most complex stress-testing events on 
the bands today. If you understand the rules, 
you'll recognize “traps” strewn in your path. Be¬ 
ing lax could spell your doom. Should you work all 
bands? How do you maintain your QSO rate with¬ 
out sacrificing your multiplier average? Should 
you be using the monobander? What happens 
when you switch to 10 or 160 meters for the 10- 
point QSOs? It*s up to you, the Operator, to do 
what's best for you! 

EXTERNAL AMPLIFiERS ARE PROHIBITED, 
Run barefoot (up to 200 Watts maximum exciter 
output power) or your entry is disqualified. 

Contest Dates 

The First Annual National CW Championship 
Contest is at 0000-2400 UTC on September 5, 
1987. 

The First Annual National SSB Championship 
Contest is at 0000-2400 UTC on September 6, 
1987- 

Eliglbllrty 

Open to single-operator stations wWhln the 50 
U S. States only, A station must be capable of 
operating two or more bands; there are no single¬ 
band categories. Eligible bands include 10, 15, 
20,40,75/80, and 160 meters. 

Miscellaneous Rules 

Stations may operate only 16 hours of each 
24-hour contest. The same station may be 
worked once on each band. For stations submit¬ 
ting a contest entry, external amplifiers are strict¬ 
ly prohibited. Exciter output must not exceed 200 
Watts. 


time frames. At least one 
time frame must pass before the same band can 
be worked again. From 2100-2400 UTC only may 
stations switch to any band as often as they like. 

Exchange 

All stations must transmit RS(T) and U.S. State. 
QSO Points 

10 QSO points per valid QSO on 10 or 160 
meters. 5 QSO points per valid QSO on 15, 20, 
40, or 75/80 meters. 

Multiplier Points 

1 multiplier point for each state worked on 15, 
20, 40, or 75/80 meters. 2 multiplier points for 
each state worked on 10 or 160 meters. 

Multiplier Average 

Multiplier average is determined by totalling all 
multiplier points and dividing them by the number 
of bands operated. 

Antenna Multiplier 

3 Antenna Multipliers for each band worked 
with a wire antenna design or vertical antenna. 
Antennas must be fed with a single feedline and 
not be in a phased configuration. Quads are not 
considered wire antennas! 

2 Antenna Multipliers for each band worked 
with a duo-, tri-, or quad-baneKantenna fed with a 
single feedline and not in a phased configuration. 

1 Antenna Multiplier for each band worked with 
an antenna not specified in the previous two cate¬ 
gories. 

Note that more than one antenna may be used 


Rules, Forms, Entries 

Forms are available from the contest commit¬ 
tee. Send an SASE to: The National Champi¬ 
onships, 2665 Busby Road. Oak Harbor WA 
98277. 

Disqualifications 

Contestants not following the band-switch¬ 
ing requirements will be disqualiried. Stations 
falsely reporting antennas used or falsely 
reporting output power will be disqualified. 
Scores requiring more than a 3% scoring adjust¬ 
ment due to duplicate contacts or scoring errors 
will be disqualified. Contest committee decisions 
are final! 

Penalties 

A penalty of one multiplier point, before 
averaging, will be assessed for each dupli¬ 
cate contact count on the same band and 
not discounted by the contestant on his/her 
entry. 

Awards 

A minimum of 250 QSOs must be worked to be 
eligible for awards. Awards will be issued to the 
operator with the most points in each Call District 
and U.S. State. Plaques wilt be issued lo the 
National SSB Champion and National CW Cham¬ 
pion. 

The CONTEST OPERATOR OF THE YEAR 
TROPHY will be awarded to the contester with 
the highest combined score for the two 
contests. ■ 


on a band but only one antenna may be used at a 
time. 


Mandatory Band Switching 

This rule separates the men from the boys. 
Read it over several times, as it is the toughest 
rule to interpret. Be sure you understand it! Viola¬ 
tors must be disqualified and their entries pro¬ 
cessed as check logs. 

Stations submitting an entry must operate only 
on a single band during the following time frames: 
0000-0300 UTC, 0300-0600 UTC, 0600-0900 
UTC, 0900-1200 UTC, 1200-1500 UTC, 1500- 
1800 UTC, and 1800-2100 UTC. In other words, 
you must establish a band within a time frame and 
cannotmove from that band until the next frame. 


Final Score 

QSQ Points X Multiplier Average x Antenna 
Multiplier = Final Score. 

Contest Entry 

Entries must include a separate log for each 
band worked, a summary sheet itemizing QSQs 
per band, QSQ points per band, multipliers per 
band, antenna multipliers per band, and total ac¬ 
cumulated score. Entries must describe antenna 
used on each band and sign a declaration that 


Send For Your 
National Championship 
Entry Forms Today 

The National Championships 
2665Busby Road 
Oak Harbor, WA 98277 


16 73Amateur Radio • August, 1987 




Yaesu FT-690RII 6-Meter 
Multimode Transceiver 

Yaesu USA 
17210 Edwards Road 
Cerritos CA 90701 
Price Class: $570 


Tonna 50/5 5-Eiement 
6-Meter Yagi 

Tonna Antennas tmfK)rted by: 

The PX Shack 
52 Stonewyck Drive 
Belle Mead NJ 08502 
Price Class: $125 


by Peter H. Putman KT2B 



Photo A. The Yaesu FT-690R H configured for mobile operation. 


R eaders of last month's FT-290R ll/Tonna 
144/9 review will recall how enthusiastic 
I was about the combination of this radio 
and antenna for 2-meter portable operation. 
Since that review worked out so well, I de¬ 
cided to take the same approach on 6 meters 
with this month’s two products—and wound 
up having almost as much fun during the 50 
MHz Spring Sprint. 

The FT-690RII 
Let's begin with the 
FT-690R II. The de¬ 
sign approach here is 
similar to the FT- 
290R II—a combined 
mobile/fixed/portable 
multimode station in 
one package, using 
interchangeable bat¬ 
tery cases or a snap- 
on final amplifier and heat-sink assembly for 
higher power. The FT-690R II uses the same 
accessories as the 2-meter version, including 
FBA-8 battery case, FTS-7 tone squelch unit, 
MH-10F8 speaker/microphone, and MH-15C8 
DTMF microphone. 

The NiCd charger is interchangeable, and 
so is the mobile mount. About the only unique 
accessory is the YHA-6 telescoping whip an¬ 
tenna, with a base-loaded coil measuring just 
over 40"long. 

The big difference between the 690R and 
290R is the output power when using the 
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external amplifier: 10 Watts versus 25 Watts. 

I asked Chip Margelli of Yaesu why the dif¬ 
ference. He said that 25-Watt power mod¬ 
ules for 50 MHz are difficult to come by in 
Japan, but 10-Watt modules are not. Certainly 
an interesting situation, especially when one 
considers the popularity of 6 meters over 
there! Perhaps in the near future, a retro¬ 
fit 25-Watt module 
can be developed. 
(Using discrete pow¬ 
er devices would be 
out of the question, 
considering the size 
of this amplifier as¬ 
sembly.) 

The front-panel lay¬ 
out is nearly identical 
to the 290R II: 10 
push-button keys 
control most of the 
functions, such as vfo selection, mode, tuning 
rate, repeater offsets, priority channel, high/ 
low power, memory, and scan functions. The 
nameplate is finished in orange, as opposed 
to green for the 290R II (I guess to prevent 
confusion when in a hurry). The other basic 
controls are for volume, squelch, main tuning, 
and clarifier (RIT to the rest of us). 

The modes available for operation are al¬ 
so the same as on 2 meters: USB, LSB, CW, 
and FM. The tuning rates on SSB and CW 
are selectable at 25-. 100-, and 2500-kHz 
steps; on FM they are 5-, 10-, and 20-kHz 



Photo B. The Yaesu FT-690R11 configured, for 
portable operation. 


steps, respectively. The available offsets 
for repeater operation are either + or - 1 
MHz, which is pretty much standard on 6 
meters. 

As with the 290R II, you can store fre¬ 
quency, mode, and offset information on any 
of ten channels, as well as scan between 
those channels. However, once a channel is 
selected through the memory switch, you 
cannot make excursions off that frequency. 
For example, you may wish to jump quickly 
from a repeater near 53.500 MHz to the 
SSB calling frequency of 50.110 MHz. You 
can do this with two memories, but to move 
up or down in frequency thereafter you must 
go back to either vfo. This is inconvenient, 
but more so on the 2-meter version. The clar¬ 
ifier control provides for some adjustment of 
the received signal, but does not alleviate 
the problem. 

You can also split the two vfo's for half-du¬ 
plex operation instead of using the standard 
1-MHz offset. This is handy if you encounter a 
nonstandard-offset frequency pair. I can't 


‘The FTr690R II 
represents a great 
value in a 10-or 
2.5-Watt do-it-all, 
6-meter rig. ” 










Photo D. The Tonna 50/5 ready for trucking to 
the contest site. 


Photo F. KT2B operates the FT-690RII — 2.5 Watts output to the Tonna 50/5. 
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Photo C. Dave Skarbowski N2FAM puts the finishing touches on the Tonna 50/5 five-element, 
six-meter yagi. 


forsee frequent usage for split vfo’s on SSB or 
CW, as all operation on 6 meters is usually full 
transceive. (There might be the odd case of a 
DX station on CW working stations in the 
phone segment above 50.100 MHz, making 
the dual-vfo scheme practical.) 

The FT-690R II lends itself well to mobile 
operation, although the right side spring 
bracket screw disappeared in transit from 
Yaesu, making the installation very difficult! 
Fortunately, a phone call resolved the prob* 
lem, and a replacement spring and collar soon 
showed up. As with the FT-290RII, the amplifi¬ 
er module can be secured to the mobile brack¬ 
et separately. The panel light is always en¬ 
abled while operating off an external dc sup¬ 
ply or battery with the power amplifier module. 
When the FBA-8 battery case is installed, you 
have to actuate the panel light separately, 
which of course saves unnecessary battery 
drain. 

Now for a major problem. I found the display 
impossible to read in my Honda when I was 
wearing polarized sunglasses! The mounting 
place was conventional—under the center of 
the dashboard behind the stick shift. This was 
also the case on the FT-290R II, as a very 
unfortunate combination of the angle of the 


LCD screen and my polarized lenses turned 
the display almost black. I had to remove my 
glasses to change frequency, or tilt my head! 
A stronger backlight might overcome this 
problem—one I've never encountered before 
with LCD displays. 

'T/?e Tonna 50/5 
is very light and 
apiece of cake 
to assemble. ” 

Another problem with the MH-15C8 DTMF 
microphone was an almost complete failure 
of the DTMF keypad, resulting in only one 
tone from each pair being transmitted 90% 
of the time. Playing with the keypad but¬ 
tons and a local receiver showed a clear¬ 
ly defective contact point on digits 5, 8, 3, 
6, 9, and In other words—most of the pad. 

I attribute this to poor quality control on 
Yaesu's part. In the end it made no differ¬ 
ence, since I never use DTMF operations on 
6 meters. 


The Tonna 50/5 

Now for a look at the Tonna 50/5. Once 
again, the folks from France have come 
up with a clever scheme for a workaday 
5-element yagi with reasonable gain and 
front-to-back ratio. The yagi electrically is .57 
wavelengths, measuring 11' 3-3/4" and 
weighing in at just 14 pounds. This number is 
achieved by using rolled light-gauge alu¬ 
minum stock to form the elements—similar to 
those used in television antennas. The ele¬ 
ments are quite strong, although not like 
seamless aluminum stock. The boom is the 
conventional Tonna square stock, which is 
very rigid and easy to align elements and 
brackets on. 

Tonna specifies the gain to be 10 dBi— 
about what you'd expect for a 5-element yagi 
on this length boom. The F/B ratio is -23.8 
dB, but the front lobe is fairly broad with the 
-3 dB points encompassing about 75 de¬ 
grees in the H plane. The antenna is not 
terribly sharp! For my purposes, though, the 
broad pattern was actually helpful since I 
was running QRP and rotating the antenna 
manually. 

Assembly is a story in itself. Why is it that 
only the French can come up with such an 
easy-to-build yagi? I don't think It has ever 
taken more than a half hour to construct any of 
the Tonna products (with the exception of the 
23- and 55-element 1296-MHz yagis). Every¬ 
thing is well marked, the parts count is correct, 
and the parts fit in good alignment—an as¬ 
sembler’s dream. It was the same with the 








50/5; I virtually ignored the instructions and 
worked from intuition. 

The only flaw I could find was that the as¬ 
sembly manual showed no suggested starting 
point for the Beta match connections. This 
point was determined to be about 1-1/2 inches 
from the ends of the Beta rod, after much 
on-site experimentation with a Bird 43 and 5C 
slug. However, the Beta rod tuning is quite 
forgiving, as the worst swr measured at 
50.100 MHz was the starting point, with the 
clips 1 inch from the ends of the driven-ele¬ 
ment support. Here, I saw over 2:1 swr. At the 
final set point, the measured swr at 50.100 
MHz was better than 1.3:1. (These tests were 
taken with the yagi only 15 feet above ground, 
so Tm sure that ground effects exaggerated 
that number!) 

The clamping method is unique: The rolled 
ends of the elements are isolated from the 
boom with special molded-plastic holders, 
and held in place by a compression nut (which 
is coaxial to the element) and ferrule arrange¬ 
ment. You slide the element all the way into 
the holder, then tighten the nut around the 
clamp point as needed. Result? You can*t pull 
the elements out at all without causing major 
destruction to them—unless you loosen the 
nut, at which point they slide out like butter. 

This in effect creates an antenna suitable 
for portable work. Just mark the element pairs 
with colored markers (or measure them on 
site—all five pairs are different lengths), then 
assemble the boom into three pieces and car¬ 
ry the elements bundled together. Once on 
site it takes about 20 minutes to put together. 
The only tool required is the ubiquitous 10mm 
wrench! The compression nuts can be tight¬ 
ened by hand, and the wrench takes care of 
the boom-to-mast clamp. The various boom 
sections and boom brace are secured by plas¬ 
tic wingnuts—how's that for simple! 

The 50 MHz Spring Sprint 

It seemed that the FT-690R and 50/5 were a 
marriage made in heaven, or at least in Penn¬ 
sylvania. The next step was to find out how 
well that marriage worked, and the venue was 
the ARRL 50 MHz Sprint, held the Saturday of 
Memorial Day weekend. One of my neighbors 
to the north. Dave Skarbowski N2FAM, was 
enlisted to provide his truck for transportation 
and find an operating site nearby. (Actually, 
he volunteered, if you can believe it. Most 
people who know me expect to sit on a frozen 
mountaintop for hours when I ask if they'd like 
to “come along and help out” during a 
portable operation.) The site he chose was an 
open field of several acres nearly 540 feet 
ASL, putting it about 50 feet above average 
terrain. 

We pulled up after 7 p.m. and within a short 
time had the beam up and were listening to all 
sorts of CQs from local stations. The band was 
dead, however, and the Q rate very slow. Ini¬ 
tially I elected to use the battery case and just 
2.5 Watts, and we did make contacts into Del¬ 
aware and northern New Jersey in short order. 
K2BWR was worked in Atlantic City with good 
reports, over 50 miles away. As I mentioned 
earlier, it actually was handy to have the 
somewhat broad pattern on the 50/5 since all 

20 73 Amateur Radio • August, 1987 


Specification 

Claimed 

Measured 

M^mum DiacMlNe Signal 

n/a 

> -130 dB 

Sensitivr^ . 

lOdB-S/N' '. 

,2uVSSB/CW 

.2uV 

12 dB SINAD ' 

;25uVFM 

.25 uV 

Squelch Law t I . 

n/a 

»12uVFM 

"7 " 


,2uVSSB/CW 

Selectivity* -*6 dB/-60 dB “ 

2.4/5.2 KHzSSB 

n/a 


12/25 kHz FM 

n/a 

Power Oirtput at 50.100 MHz i 

10 Watts High 

10 Watts High 

With FL-6020 Ampn«er 

2,5 Watts Low 

2.5 Watts Low 

Power dirtput at 50.100 MHi 

2,5 Watts High 

2 .7 Watts High 

With FBA-8 Battery Padc 

n/a Low 

300 mW Low 

Current Drain = 

80 mA Receive 

n/a 


1.1 A (2.5 W) 

n/a 

' , .. . ' . 

4A(10W^ 

n/a 

TX/RX Coverages 

50-54 MHz 

50,000-54.000 MHz 


Table 1, Performance measurements for the Yaesu FTSSOR //. 


Oain»dBt 

10.0 

Electrical Length 

.57 wavelength 

F/BRatk),dB 

-23.8 

-3 dB Points 

75 degrees H plane 


55 degrees E plane 

■' • Swr 

Better than l .2:1 frorri 50-51 MHz 

Oaln bandwidth 1 dB) 

48.5-51.6 MHz 

Length 

IV 3-3/4^ 

Weight 

14lbs« 


Table 2. Specifications for the Tonna 50/5, 


kinds of CQs were 
answered off the 
sides of the antenna 
(as well as a few off 
the back). 

Around 9:30 p.m. 
the band did open to 
Texas and Arkansas, 
with an occasional 
ping to Missouri and 
Kansas. But the 2.5 
Watts just wasn’t 
enough. Even the 10- 
Watt final amplifier 
wasn’t enough! It took over 40 calls before I 
finally bagged KB7IJ/5 in grid square EMI 2 
(near Dallas). Still, 1000+ miles is nothing to 
sneeze at, K5GW and K5UR were also heard 
running 20 over S9 at times, but I couldn't bag 
’em. There’s a big difference between 144- 
MHz and 50-MHz QRP operation: On 2, you 
can plug away with your 2.5 Watts and work a 
lot of stations running 100 Watts or less, but 
the majority of serious 6-meter operators are 
pushing a kilowatt. Of course they’d be S9 + 
20 dB during an Es opening! That means with 
my 2-5 Watts and 10-dB antenna, Tm still giv¬ 
ing up almost 16 dB in signal answering their 
calls. Thank you, KB7IJ, for persevering. 

The final totals weren’t too great—16 sta¬ 
tions in 4 grids—but the Sprint did prove to me 
how well the receiver worked near adjacent 
strong stations. Front-end sensitivity was ex¬ 
cellent, making my job of operating QRP all 
that much more frustrating! Ah well, at least 
we saw some beautiful star formations and a 
great sunset, Dave contributed a few cold 
beers as well, and we had fun taking pictures 
of the setup. 

The final step was to put the FT-690R II on 
the bench and through its paces. I was mostly 
concerned with sensitivity, since I couldn’t 
easily measure dynamic range. The latter was 
estimated at about 110dB+ based on contest 
observations. 

Conclusions 

There you have it—the 6-meter portable sta¬ 


tion for today. Both products work very well in 
the field—especially together! The FT-690R II 
represents a great value in a 10- or 2.5-Watt 
do-lt-all, 6-meter rig for base, mobile, or 
portable. You can easily add a 100-Watt 
“brick” for more juice If needed. It would be 
nice to have some provision for a tight filter 
option as well as being able to set the vfo's 
Instantly to any memory channel as a starting 
point. The display polarization problem is un¬ 
fortunate, but might only have been caused by 
that particular pair of sunglasses. 

Before you ask, there Is a FT-790R II on 
its way to the U.S. market. I’ll review it in 
conjunction with the Tonna 21-element 
portable 70-cm yagi, so look for that review in 
the future! 

The Tonna 50/5 Is very light and a piece 
of cake to assemble. (It’s so light in fact 
that I’d like to see a longer version with a 
tighter pattern up front—say, about six or 
seven elements.) The construction is first- 
rate, although the instructions could be 
more helpful regarding the Beta match. No 
doubt stacking two of them (easily done) 
would improve and sharpen the pattern. Over¬ 
all, it is an ideal portable contest antenna and 
uses simple assembly techniques that any¬ 
one can deal with. 

For more information about the FT-690R II, 
circle number 201 on your Reader Service 
card. For more information about the Tonna 
50/5 yagi, circle number 202 on your Reader 
Service card.H 







Heath HW-9 QRP CW Transceiver 

Heath Company 
Benton Harbor Ml 49022 

by Mike Bryce WB8VGE Price class: $200 



Photo A. The Heath HW-9 shown with the optional PSAS power supply. 


T he HW-8 is a tough act to follow, but the 
Heath Company is betting on the HW-9 
to take over now that the HW-8 is no more. 
After selling more than 15,000 units, Heath 
quietly removed the HW-8 from their cata¬ 
log. This left a vacuum in under 5-Watt trans¬ 
ceivers, since Ten-Tec also dropped the 
Argonaut 515. No one seemed too eager 
to fill this void. That is until now, with the 
HW-9, a third-generation QRP transceiver 
from Heath. 

The HW-9 is a CW-only transceiver that 
covers 80 through 15 meters. With the ac¬ 
cessory HWA-9 band pack ($30) you can ex¬ 
tend coverage to all the WARC bands and 
the lower 250 kHz of 10 meters. The HW-9 
also has full break-in keying (QSK) plus a 
newly designed wideband front end for no 
tune-up operation. 

I really don’t know why Heath supplies 
screws for any of their radios—everyone who 
comes to my shack wants to see the insides of 
the newest Heath creation. Inside there are 
not one but two circuit boards, the oscillator 
and T/R circuit boards. Neither of the boards 
Is double-sided, and both the boards are the 
same size as the case. It’s quite crowded in¬ 
side the HW-9, perhaps because Heath used 
the same size case as the old HW-8. They 
must have had some extra ones lying about in 
the metal shop. Gone is the infamous two-tone 
Heath green color scheme; in its place Is a 
new bronze paint job. 

Features 

The front panel has also been redesigned. 
Band selection is now done via a rotary switch 
instead of the older push-buttons, as was the 
case with the HW-8. Yelling and screaming 
from HW-8 users helped add two new fea¬ 
tures to the HW-9: receiver incremental tuning 
(RIT) and a superhet receiver (to succeed the 
often-cursed direct-conversion receiver that 
the HW-7 and HW-8 sported). The super- 
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het receiver utilizes a 9-MHz i-f and a four- 
pole crystal filter. An improved active audio 
filter and an audio amplifier that will drive a 
speaker or low-impedance headphones round 
things out for the receiver. The front-mounted 
meter gives relative S-units during receive 
and functions as a relative output meter dur¬ 
ing transmit, 

The transmitter this time around had the 
power boosted to 4 Watts output on all bands 
except 10. You’ll get 3 Watts out on 10 meters. 
A front-panel control will vary the transmitter 
output from zero to full power. The power am¬ 
plifier is made up of two transistors in parallel 
to produce the rf output. A zener diode straps 
the collectors of both transistors to ground 
for protection against high swr on the anten¬ 
na, The HW-9 requires an external power sup¬ 
ply that can supply 12.6 V dc at at least 1 
Ampere. (Heath’s PSA-9 power supply kit 
costs about $20.) 

Construction 

Of course the HW-9 comes in kit form. I 
was surprised to see that only two pages of 
changes were included. What can I say about 
the manual—classic Heathkit. I started con¬ 
struction by first cleaning off my work table, 
a major undertaking in its own right. I have 
to fess up a bit. Whenever I build a Heathkit, 
I never check parts off until they are ready to 
be installed. I do group like parts together in 
small piles: resistors in one pile, transistors in 
another, etc. 

This HW-9 is the first Heathkit that I've as¬ 
sembled that uses taped components. Resis¬ 
tors, diodes, and small glass capacitors are 
mounted on tape strips. Each circuit board is 
set up in sections. By locating the proper 
taped parts, all one has to do is stuff the cor¬ 
rect section. This sure is different from what I 
have been used to in the past from Heath. I did 
have some trouble with this new system. I 
started to go too fast and ignore the check-offs 



Photo B. Rear panel of the HWS. 


in the book. Somehow in the wee hours of the 
morning, I got screwed up and installed parts 
in the wrong place on the T/R board. I recom¬ 
mend a slow pace when installing the taped 
components. 

Construction begins with the oscillator 
board. Things went along quite well for a while 
until trouble raised it’s ugly head. The oscilla¬ 
tor circuit board seemed to have a lot of extra 
holes left over after all the taped parts were 
installed. Hummmm, seems these are for the 
optional WARC band kit. Well take it from me, 
install the WARC band kit while you’re assem¬ 
bling the HW-9. To do so after the fact will 
involve a terrible amount of work. 

The T/R board is quite dense. Use extra 
care with the tape components. There are 
2 coils which must be wound for the trans¬ 
mitter. These must be done correctly or the 
transmitter will not work. After the boards 
are stuffed, cables are used to interconnect 
the different circuits. Instead of the usual 
Heath wiring harness, you make up your own. 
Small labels are used to mark the coaxial ca¬ 
bles. After checking the soldering on both 
boards, you can finally get down to putting 
things together. 

Mechanical assembly went smoothly. The 
end was in sight. Vfo capacitor and front-panel 
controls were added to the chassis. The HW-9 
started to take shape. 

Alignment 

After all the parts are installed, we can start 
some resistance tests. Now I have to con¬ 
fess that I’m not much for doing resist¬ 
ance tests when building equipment. I did a 
few and things looked good, so I went on to 
alignment. 

Alignment of the HW-9 requires the use of a 
VTVM or DVM, a frequency counter with a 
range to 10 MHz and an accuracy of .01%. 
and an rf detector—which Heath has built into 
the transceiver. 

Everything seemed to be going just fine un¬ 
til I came to the vfo. Try as I could, I could not 
seem to get the vfo to track the dial. I spent 
most of an evening working on the problem. 
Oh. I did get things to perform, only after I 
discovered that the main tuning dial slips. In 
fact, it slips a lot. The next morning I called 
Heathkit, Yep, we know of the problem, not 
much you can do, but here are some sugges¬ 
tions. Remove the vfo shield (the shield caus¬ 
es some binding). Reset the vfo capacitor (this 
may also cause some binding). Don’t tune 
past the stops (this wears down the vernier 
drive). Well, I did all of the above and it 
worked, sort of. It appears that Heath, in order 
to keep the HW-9 the same size as the HW-8, 
had to use a much smaller vernier drive. The 







Photo C. Inside the HW-9. 


new drive is way too small for the job of tuning 
the vfo capacitor. What I finally did was to 
disassemble the vernier drive, bend the spring 
washers to add more drag, and reassemble it. 
So far, so good—I have not had any more 
trouble with the drive slipping. 

Having fixed that problem, alignment con- 
tinued along smoothly for several more manu¬ 
al pages—until I came to the page containing 
the transmit bandpass alignment. While I 
didn’t have trouble with the alignment proper, 
the way it has to be done is a real pooper! To 
adjust the coils for the 15-meter band, you 
have to remove the bandswitch shaft. That’s 
not much fun. Reinstalling same shaft is even 
less fun. Take your time and things should go 
smoothly, I hope. 

The balance of the alignment went without a 
hitch. Finally, I was able to press-on the blue 
and white label to the bottom cover. The HW-9 
was done. 

Operation 

Operation proved a pleasant surprise. After 
the sidetone was adjusted to my liking, I fired 
up on 40 and gave a quick listen. The receiver 
proved quite sensitive. The S-meter is a bit 
scotch, but can be adjusted to the end user’s 
need. I had some audio howling when I went to 
a band position that was not active (I did not 
install the WARC kit). I had one of the i-f stages 
oscillating; re-tuning the coils remedied the 
difficulty. 

With a bit more kick out of the transmitter, I 
was able to work just about everything I heard. 
The QSK, while not quite up to Ten-Tec stan¬ 
dards, worked flawlessly. I like the QSK time 
to be a bit slow and was able to set the time to 
my liking. The RIT and the audio filters work 
well. A speaker plugged into the HW-9 pro¬ 
vides plenty of audio. 

Will the HW-9 replace the HW-B? It sure has 
a good start. With all the features that every¬ 
one wanted on the HW-8, plus no-tune opera¬ 
tion and WARC coverage, the HW-9 will fit the 
needs of the low-power operator. The HW-9 is 
a solid performer. QRP operator. Novice, or 
CW buff will find it a welcome addition to the 
shack. 

For more information about the HW-9, circle 
number 203 on your Reader Service card.* 
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The Year 2000— 
Packet Radio Then and Now 

The author predicts packet radio otthe future — 
using_ today's technology! 


A ny attempt to look into a crystal ball and 
predict new ideas and technical devel¬ 
opments ten years from now will be about as 
successful as the predictions of a I920’s air¬ 
line executive trying to quess the business 
future of air travel before the invention 
of the jet engine. It is possible, though, to 
visualize where application and experimen- 
tion with currently available techniques and 
equipment (plus hard work) could take ama¬ 
teur radio digital communications in 10 
years. 

The year 2000.. .due to continuing politi¬ 
co-technical problems our three sync-orbit 
satellites that would provide world-wide 
communications coverage are still waiting 
for a ride into orbit. Currently, we have a 
microwave relay system providing 24 hour/ 
day networking for the USA and Canada as 
well as several paths linking up through Cen¬ 
tral and South America. This system can han¬ 
dle over a thousand bytes of binary informa¬ 
tion per second throughput with completely 
automated routing to destination. Entry and 
exit of data for this microwave system is 
through several hundred gateway nodes, each 
servicing a local area. The best description in 
late 80’s terms for one of these gateways is: a 
very smart bulletin board with several ports 
on local VHP channels and at least two full- 
duplex, 10-MHz bandwidth microwave links 
to adjacent gateways. Each of thCvSe have at 
least 50 megabytes of RAM-disk on line and a 
hundred times this in CD-ROM data base. 
Traffic on the microwave system consists of 
blocks of binary data providing a transparent 
system for the many modes of digitized 
voice, video graphics, and data-compression 
schemes used to update gateway memories to 
current conditions. 

During a local or national emergency, any 
one of or group of gateways gain priority 
status and can deliver hundreds of messages 
per hour to and from addresses within local 
areas. Because of the complexity of the rf and 
digital systems involved, few of these gate¬ 
ways are individual amateurs. Most gateways 
are the result of the combined effort of public- 
spirited groups and clubs who have found a 
way to really serve the public need for emer¬ 
gency communication on a nation-wide basis, 
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“Currently, we have a 
microwave relay system 
providing 24-hour-per- 
day networking for the 
USA and Canada, as well 
as several paths linking 
up through Central and 
South America. . 


and also provide a new service for hundreds 
of local amateur operators who need only a 
TNC to access their local net. 

There are severe problems with the hordes 
of youngsters who have become digital hams 
to gain lime on the data bases and interactive 
strategy games... 

1987. - .Every bit and piece of hardware 
and software needed to implement the system 
described above is already obtainable by am¬ 
ateurs. What is lacking is the time and effort 
to put the sy.stem into operation 24 hours a 
day, 365 days a year. Any amateur who is 
operational today on packet using a TNC 
from Kantronics, AEA, PacComm, or Tink- 
2 (or look-alikes made in the last year or so) is 
ready now. Due to Paul Rinaldo W4RI, we 
have an adequate standard protocol— 
AX.25—for local area operation. Two-tone 
1200 baud AFSK simplex has been obsolete 
for ten years, but it has one very big advan¬ 
tage—it works like a charm through “stan¬ 
dard’' voice-type FM repeaters for local net¬ 
working and lerminal-lo-terminal operation. 
A simple agreement to limit packet operation 
to “emergency only“ during commuting 
hours will usually allow full operation the 
other 20 hours/day on these super-repeaters 
with area- and state-wide coverage. The last 
ten years have seen a steady improvement in 
equipment and coordination in amateur digi¬ 
tal operation, much of which is based on the 
inspiration and perspiration of VE7APU and 
the VADC group. 


There is one notable exception to this 
curve: a steady, well-implemented, and self- 
serving promotion, by various groups and 
suppliers of packet equipment, which has 
created the impression that their TNC makes 
every station a repealer that is able to network 
a national traffic system on the same channel 
used for local traffic. Single-speed digipeai- 
ing can serve a very useful purpose outside of 
metropolitan areas where channels without 
local activity are available and reduction of 
throughput by 50% is acceptable, but any 
system that attempts routing of traffic outside 
his local area by individual operators is 
doomed to failure during an emergency. The 
bright side of this is that if increased traffic 
through multi-digi’s hadn’t created such a 
problem, WORLI wouldn’t have started the 
development of the missing link that makes 
long-haul traffic practical. This is real ama¬ 
teur spirit. .. find about $100 worth of com¬ 
puter surplus, sweat out hundreds of hours of 
programming lime to adapt this to current 
TNC standards so that anyone can u.se it, and 
then give the program to any ham that sends 
him a blank disk. The next time you check 
into a bulletin board, think a moment about 
the contribution of W0RLI and the many oth¬ 
ers who have added their efforts to make 
these PBBS’s into gateways that do automat¬ 
ic-message forwarding. The next lime you 
are in the midd le of an interesting packet QSO 
and someone accesses a PBBS with a four- 
page help menu on a three-hop digi-link 
through one of your locals that leaves his digi 
on. realize that the problem lies not with the 
PBBS, but with the lack of digipeater opera¬ 
tion coordination. 

The latest PBBS listings show more than a 
hundred now in operation and those spread 
out over the whole country, mo.st on a 24- 
hour-a-day basis, and most able to receive 
and forward traffic to other gateways as well 
as serve their local area. This is a giant step 
toward a national traffic network. Still it can¬ 
not handle the reasonably large bursts of traf¬ 
fic that any emergency would create. The 
program requires routing information either 
from the incoming port or the sysop of the 
PBBS. It forwards this on a time schedule 
without considering traffic load or alternate 



routing to compensate for an overloaded 
gateway or equipment outage. As the volume 
of traffic grows, the system at some point 
crashes due to the “white-lightning” effect. 
This is the common term used to describe 
a digital communication system that tries 
to handle one byte more of data of through¬ 
put than error correction can manage. 
The system then requires reset and complete 
re-boot. 

It will be some time before the W0RLI 
PBBS problem becomes serious, particularly 
away from large cities or the common paths 
between E/W or N/S heavy traffic centers. A 
few weeks ago, Kantronics started shipping 
an accessory package. It can be field-installed 
in less than an hour in any TNC. The package 
brings the TNC up to their latest version, 
adds 32K of RAM, and implements a self- 
contained Personal Packet Mailbox (PPM), 
all for the user-friendly price of about 
$50. This has been greeted by the packet 
community and competing manufacturers 
with a dull ho-hum. Everyone knows that 
you need at least 700K of on-line memory 
to run a W0RLI-style PBBS that can forward 
traffic, so it is doubtful if even Kantronics 
realized that they had provided the solution 
for the “white lightning” problem! As 
long as one or more stations in your local 
group agrees to keep his rf equipment and 
TNC operational 24 hours/day, an agreement 
can be made with one or more of the gateways 
to service any traffic not addressed to a local 
group member. There is no need to keep 
one’s ASCII terminal or computer turned 
on or attached. 

This Personal Packet Mailbox runs in a 
background mode and has little or no effect 
on any other normal operation of that packet 
station, and like any polite child, only speaks 
when spoken to. There is no way that 
the sysop can make it transmit anything, 
yet any station on the channel can call and 
service any addressed traffic. Of upmost 
importance, the PPM lists amounts of unused 
PPM memory, allowing the gateway inquiry 
to make automatic decisions about poll¬ 
ing interval. This includes unloading local 
traffic to give the PPM some space until 
things slow down to normal or replacing 
it with a short summary so local stations 
are alerted. 

To begin with, minor program changes in 
any W0RLI PBBS will allow a simplified 
form of this mode of operation, which may be 
called “forward on request”, until someone 
thinks of a better name. The first advantage 
will be that the gateway can use a narrow-pat¬ 
tern, high gain antenna, controlled by the 
computer since all the exchanges of data in 
this mode are initiated by the gateway. After 
a reasonable period to allow his locals to 
appreciate a fast-reaction local PPM serviced 
by a gateway, he can close down all direct 
traffic entry from individual stations to start 
the interesting job of reprogramming the 
gateway into a point-to-point relay between 
adjacent gateways and star-network con¬ 
troller for traffic in or out of his region. 
During periods of no traffic, gateways will 
update each other’s data bases with preferred 


routing based on current system capabilities 
and traffic load history, lists of all active calls 
on local packet nets, etc. 

The 1-MHz CPM Xerox"* board and 
klunker 8 ’ ’ drives are going to run out of gas 
very soon, but a turbo-XT Clone or an 8- 
MHz SBX-180 with hard disk should take 
you into the late 90’s and not bend the budget 
of even a medium-sized amateur club beyond 
recovery. Programming must be flexible, 
adaptable to local agreements and protocol 
between the PPM’s and their gateways, and 
expandable to keep up with the needs of 
point-to-point relays to adjacent gateways. 
This would be an ideal joint public service 
project, for groups such as local packet- 
operator clubs, computer-user groups, and 
FM repeater clubs that have good rf sites in 
the area. 

“The latest PBBS 
listings show well 
over a hundred now in 
operation and spread 
out well over the whole 
country, most on a 
24-hour-a-day basis, and 
most are able to receive 
and forward traffic to 
other gateways as well 
as serve their local 
area." 

The 1200-baud AFSK AX.25 protocol 
should be more than adequate for local 
groups using 145-, 223-, 440-, 915-, and 
1296-MHz NBFM channels during the next 
few years. However, during a local emergen¬ 
cy, one gateway may be called on to service 
15 or 20 of its PPMs loaded with out-of-state 
traffic. Let’s hope that by this time the gate¬ 
way has had at least one solid microwave 
point-to-point link to another gateway in a 
direction away from the problem area with a 
throughput of data rate that will occupy sev¬ 
eral MHz of band-width out of the over 1000 
MHz presently allocated to us between 2.3 
GHz and 10.5 GHz. What protocol is used by 
the microwave links? It is whatever the 
two ends of that path like and find reliable. 
A block of data being relayed 3000 miles 
may go through several protocol and data- 
rate changes, be forced to back-track many 
hops, and rerouted around a blown fuse in a 
remote site, and still be sitting error-free in a 
local PPM near the addressee in a matter 
of minutes. 

We can’t wait for the select committee 
of the ARRL to agree on a level-3 network 
protocol; they have been discussing this 
already for five years. Even if the overall 


requirement of the protocol they are search¬ 
ing for (I suspect) is software that can be 
spliced into AX.25 and run in a TNC that 
is plugged into the jacks of an unmodified 
HT, it’s much too late and far too thin to be of 
any real value. 

I am not just taking a cheap shot at the 
members of this group; quite the contrary, I 
have the greatest respect for their efforts and 
technical contributions to amateur radio— 
W4RI and VE7APU in particular. We’ve all 
been through the same school of practical 
experience in the communications field. 
Those with rf backgrounds have always tried 
to pack information into the narrowest possi¬ 
ble bandwidth to improve signal/noise ratios 
or to fit into the cracks between immovable 
objects. The digital types are totally focussed 
on protocols developed in the past 50 years of 
communicating through a wired network 
where the operating costs go up exponentially 
above 10 kHz of bandwidth. After looking at 
the trees for too long, it is time to back up and 
again look at the forest. This is 1987, and we 
have an urgent need to move large blocks of 
data from point A to point B in a reasonable 
length of time and at an affordable cost. We 
can use all or any part of the following bands 
of frequency: 2300 MHz with 70-MHz band¬ 
width, 3300 MHz with 200-MHz bandwidth, 
5650 MHz with a 275-MHz bandwidth, and 
10000 MHz with a 500-MHz bandwidth. 
You can buy new GaAsFETs for less than 
$25 for low-noise RCVR front-ends, cheap 
used Tele-Vision Receive-Only (TVRO) 
dishes for antennas, and, if you dig down 
under the computer scrap at your next flea 
market, you might find Traveling Wave 
Tubes (tVts) that will put out 1 -10 watts on 
these bands. 

If you are still with me after this long dis¬ 
sertation, you are hooked and might as well 
start High-data Rate Microwave Relay 
Kindergarten with us. The technical group of 
the Cherryville Repeater Association has 
started to put together both ends of a 70-mile, 
one-hop relay link northwest into a site in 
Pennsylvania that has a clear shot toward 
Ohio. We are starting with 19.2 kB of pure 
binary data at 100 kHz or more of bandwidth, 
with 20 watts of 2.3 GHz feed-point power 
and under 2-dB NF Rcvr on each end. I think 
we may be in the first grade this summer, so 
drop a message into your nearest packet gate¬ 
way to K2TKN via WB2GWD and we will do 
two things—keep you informed of our learn¬ 
ing curve and keep track of delivery time so 
we can score on the whole packet traffic sys¬ 
tem as it expands into a primary public-ser¬ 
vice communication pipeline. 

You might also drop a note to a famous 
publisher of a well-known amateur radio 
magazine that a public service donation of a 
data base in CD-ROM or Worm, containing 
the USA Callbook would furnish a key sys¬ 
tem block that none of us can scrounge. 

The Year 2000—1 forgot to mention that 
there are still many very loud signals calling 
CQ DX and the same familiar types dog- 
llghting in the pile-ups to see who can flat-top 
their speech processors so they can be king of 
the hill for the day. OH WELL..* 
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wmiarn McMullm KE5L 
Rl 6, Box 1 
Bastrop L4 71220 


Al on Packet? 


T RON is a computer program that will 
simulate a live operator. It is written in 
Basic and runs your packet station while you 
are busy doing other things. There are no 
external interfaces except for the normal 
TNC found in almost all packet stations. It is 
fun for those who check in to your station, 
and will amaze your friends. At first glance, 
one might think that you are using an artificial 
intelligence (Al) program in your computer, 
although this is not strictly the case, 

I wrote TRON on a TRS-80 Model 4 com¬ 
puter, but it could easily be adapted to other 
computers running Microsoft Basic. I will 
explain the workings of the program and give 
you tips on what areas you would need to 
change for your computer. 

How The Program Works 
The program accesses four files. The first, 
TRON/LOG, is initialized while in DOS be¬ 
fore the Basic program is run. The next is 
CALLFILE/DAT, which contains calls and 
operator names of previously worked sta¬ 
tions. The third file NAMECHK/DAT, a list 
of words used for checking the validity of 
names, is built with a word processor. The 
last file, RESPONSE/DAT, is also built with 
a word processor and is the first file you will 
want to alter after you have the program up 
and running. This file is also used to cus¬ 
tomize the Robot to your operation. 

I used the DOS command ROUTE to ac¬ 
cess the disk and to save a copy of communi¬ 
cations in progress, since ROUTE does not 
interfere with communications coming in on 
the RS-232 line. The communications driver 
of the DOS (COM/DVR) was used, and the 
SETCOM command was used to set up our 
parameters. This makes programming sim¬ 
ple, since the power of the DOS can be used 
to route the printer to a disk file named 
TRON/LOG. You must do the route from 
DOS Ready before entering into the Basic 
program, since this sets aside memory for the 
Route. The COM/DVR is then set and a SET¬ 
COM done. How to do this will be shown 
later in the article. 

The first thing the program does is load the 
arrays for the call/name array, the response 
array, and the name-checking array. This 
takes place in line 130, with a GOSUB to each 
routine. To enable the I/O interrupts in line 
160 do an OUT &HE0,0. 

Next, commands are sent to the TNC to 


make sure that the configuration is right for 
our operation. This takes place in lines 170 
and 175. You may want to make some 
changes here, since your operation type may 
be different from mine. The reset command 
may be a different word in your TNC. In 
mine, which is Kantronics, RESET is a soft 
reset and doesn’t change any parameters. I 
think the AEA uses RESTART (check your 
manual), LOCK OFF causes everything 
coming to the computer from the TNC to be 
in upper case, which makes the selection of 
key words easier. 


wrote TRON 
on a TRS-80 ModeNV 
computer, but it could 
easily be adapted 
to other computers 
running microsoft 
Basic." 


To read the RS-232 port and see ifdata is 
coming in, take a brief excursion via GOSUB 
400 to see if the operator has entered a com¬ 
mand from the keyboard. We are looking for 
256 characters—the maximum size of a pack¬ 
et—coming into the port. If a carriage return 
comes in the packet is terminated and printed. 
And, if the line printer has been selected, a 
copy will go to the line printer. If the disk 
option has been selected, the material that 
would go to the line printer will go to disk. 

We now have a complete packet and must 
select a response to send. The first step is to 
identify what was received in a packet by 
going through the array of key words from 
the RESPONSE/DAT file and searching for 
the occurrence of that particular string in our 
packet string. The matching response is 
picked when a match is found. 

The first packet received when being con¬ 
nected to, is the “CONNECTED TO” pack¬ 
et. This triggers a particular series of events. 
The callsign is looked up in the “CALL¬ 
FILE/DAT” file and if a match is found 
response number one is sent to the TNC via 
GOSUB 700. If no match is found, response 


number three is sent and the program waits 
for an answer. The answer is checked in the 
subroutine al line 1700 against the words in 
the “NAMECHK/DAT” file and, if a match 
is found in the invalid names list, response 
number five is sent and an answer waited for. 

From this point on we are looking for nor¬ 
mal communications (How is the weather?. 
What rig are you running?, etc.) and respons¬ 
es are sent to each key word received. If no 
key word is found, the response in the last 
line is sent. If a “***DISCONNECTED” 
packet is received, the program returns to the 
beginning and starts over. 

Operating the Program 

Operating the program is easy. After 
preparing the JCL file, at DOS Ready type 
DO TRON and press ENTER >. The COM/ 
DVR will be loaded and the parameters will 
be set using the SETCOM command. TRON 
will be loaded into Basic, the program will 
come up in the Robot mode, and be ready to 
receive the first caller. If you want to send all 
conversation to disk, press “M” and a menu 
will come on screen. FI is a printer/disk 
toggle. Keystroking F2 shows that ON and 
OFF are toggled. Using FI and F2 sets the 
disk to ON. A copy of all communications 
will now go to the disk. 

When exiting the program be sure to use 
the shift F3 key. This will cause the route 
from the printer to disk to be reset and also 
close the file. From the menu press F3 and 
you will be in the communications mode. 
Press F3 again and you will go back to Robot 
mode. 

The Data Base 

Setting up the data base is the fun part. This 
is where you enter the responses to the key 
words that come in on the communications 
line. The first five key words are a no-no to 
change. These lines are used in the program 
for special functions and their position is used 
in picking the right function. You may 
change the response to the key word but don 
change the number at the end of the line. You 
will notice that each line is composed of: 

“key word > ”, “response 1 > ”, “response 
2>”, number> 

By breaking the response into two parts, we 
can put the caller’s name in the middle or on 
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either end of our reply. When adding key 
words you can use words, parts of words, or 
several words. When using similar words, 
remember that the program selects from top 
to bottom. Stack the key words like this: 

MESSAGE TO WILLY 


TAKE A MESSAGE 
MESSAGE 

Since computers are very selective, a mis¬ 
spelled word will cause the computer to pick 
the wrong response or no response at all. In 
this case the last response in the data base is 


picked . I sometimes use just parts of a phrase 
or word chopping off either end or both ends. 
For example: 

TAKE A MESSAGE TO WILLY 
MESSAGE TO WILL 
SSAGETOWILL 


le REM VER 1.0 02/17/’87 

20 REM FILE NAME ‘TRON/BAS’ 

30 REM WRITTEN BY WILLIAM MCMULLAN RT 6 BOX I BASTROP, LA. 7122 
0 

A 0 REM FROM DOS RvadW 

30 REM SET *CL TO COM/DVR 

60 REM SETCOM tB»300,W-B,P-N,S-1,RTS-ON> 

70 fm» ROUTE *PR TO TRON/LOG 
80 CLEARJDEFINT A-Z 

90 DIM D(100HDIM KWS<100)tDIM RES 1*(100) <DIM RES2S(100) :DIM CXtf 
100,2)IDIM CHK«(20) 

100 Pl*='-»* PRINTER* »P2*=*** Dia< * 

110 Dl«-* OFF ***iD2*** ON 

130 a.S:GOSUB 130CUGOSUB 1500tGOSUB 2000* REM LOAD ARRAYS 

140 PRINT a<2,2),*** IN ROBOT MODE m* 1 *GOSUB 1600 

150 REM out 232,0*OUT 232,164tOUT 233,65*REM ** MOD III •* 

160 OUT *:HE0,0* REM *• f«>0 IV 

170 RES*=CHR*i3» iGOSUB 790 * RES*-* RESET * *SOSUB 790*RES*»'M<»IITOR 0 
FF**GO^B 790*RES*-*LCOH OFF**GOSUB 790sRES*=*Cr^ OFF* 
:GO^B 790 

175 A*-CHR*{3>*GOSUB 1010!RES*-*ECHO 0FF**6OSU» 790 

180 PRINT a<2,271,*** WAITING FOR CONNECT »**;*PRINT at23,0),**l! 

RES*-** JCAL*®** *NAM»-***KW1»0*C^0 
200 REM •**♦♦*••»**#• READ RS232 LINE »♦♦**l^♦^**•***♦ 

210 FOR Y=0 TO 255 

220 GOSUB 400!IF INP(234) AND 128 THEN B6-CHR*(INP<235>) ELSE 220 
230 P*=P*+B* 

240 IF B*=CHR*(13) THEN Y-255 
250 NEXT Y 

260 PACB-P^iP*-**1P®1 
270 PRINT PAC* 

280 IF LP THEN LPRINT PAC* 

290 IF P THEN GOSUB 500 
300 GOTO 210 

400 REM »****••*•* READ KEYBOARD 6 GOTO FUNCTIONS •**♦•••*•* 

410 A*=INKEY* 

420 IF A*=*M* OR A*«**ft* THEN GOSUB 4000 
430 RETURN 

500 REM ***•**••*•*•* CHECK PACKET' FOR KEY WK>RCS •*♦♦♦•**♦«• *4 
510 IF KWl-3 OR KMl-5 THEN GOSUB 1100*GOTO 650 
520 FOR KH-l TO 7* REM KW-KEY WORD 
53® L=LEN«PAC*)*Ll.**L£NCKH*iKW>) 

540 FOR X=I TO L!IF MID* t PACS, X ,tJL 1-KW* tKH) THEN KWl-KW* X-L !KW*Z 
550 NEXT X 
560 NEXT KW 

570 IF KWl-l THEN L i-lNSTR<PAC*, * TO" ) EL^ 620 
580 CALl*-MID*tPAC*, tLt43), 10>'^* * 

590 L2“INBTR!CAL1*," *> 

600 CAL*-L£FT*(CAH*, {L2-1 ) > 

610 GOSUB 1200 

620 IF KWl-1 TKEN G»ltIF NAM*-*" THEN KW|»3 

630 IF KWl-1 OR KW1»3 THEN SOUND 5,5* PRINT 3(2,27),"•* CONNECTED 
TO 'ICAL*!* ** -!!PRINT a(23,0>»*"; 

640 IF KWl-2 THEN C-01GOTO 180 
650 GOSUB 700 
660 RETURN 

700 REM ♦♦#«'##*#•*♦## SEND RESPONSE **#♦*»*♦*****♦ 

710 IF DtKWl)*2 THEN RES*-ReSl*(KWI)4NAM*+RES2*(KWl):GOTO 770 
720 IF DIKWn-l THEN RES*-RES1*<KW1)+NAM*4RES2*(KWl > !60Tt:i 770 
730 IF D(KWl>-0 THEN RES*=RESl*tKWl)4RES2*<KW1»tGOTO 770 
740 IF D(KW1)=3 THEN RES*»RES 1*(KWl !i4RES2*(KWD+NAM*rGOTO 770 
750 IF DtKWl)=4 THEN RES*=RES1*<KW1)4NAM*4RES2*IKW1}sGOTO 770 
760 IF D(KWl)-5 THEN R£S*-NAM*4RES1*(KW1>*RES2*(KW1>:GOTO 770 
770 IF LP THEN LPRINT RES* 

780 P=B 

790 LR«LEN(RES*) 

800 IF LR-a TJ«N KWl-2!GOTO 710 

810 FOR 3=1 TO LR 

820 A*=MlD*fR£S*,J,li 

830 IF A*=*4* THEN A*=CHR*C13) 

840 GO^JB 1010 
850 PRINT A*{ 

860 FOR 33=1 to 20?f«XT J3 
870 NEXt 3 

860 FOR 33=1 to 20JNEXT J3 

890 A*=CHR*<13)!GOSUB 1010:PRINT:FOR 33-1 TO 1000:NEXT JJ 
900 IF D(KW1)=1 Then for 33=1 to B00JNEXT 33:A*=CHR*(3» :G0SUB 101 
01A*="0"!GOSUB 1010 
910 A*=CHR*(13)tGOSUB 1010 
920 IF KW1«3 OR KWI-S THEN 930 Ei BE KW1 = Z 
930 RETURN 

1000 REM ♦*####»*#•#• BEND A* OUT R8232 PORT *# ► 

1010 IF INP(234> AND 64 THEN OUT 235,ABC(A*) ELSE 1010 
1020 RETURN 

1100 REM »••»•»»•••••• PICK NAME FROM PACKET •♦•4******«****#« 

1110 PAC*=PAC*4- *JP0»INSTR(PAC»,* *):MAM**LEFT*« PAC*, (PO-2)> 

1120 LN=LEN<NAM*):NAM*=MID*<NAM*,2,LN-l)tNM*=LEPT*(NAM*,I) 

1130 FOR 33=2 TO lN-I !LC*=MID*tNAM*, 33,1 > :L€*=CHR*< ASCtLC*) 4-32) 
1140 NM*=NM*+LC*t|>CXT 33 
1150 NAM*=NM*:MM*=-* 

1160 GOSUB 1780:IF HWt=5 THEN NAM*=**iRETURN 
1170 GOSUE 1400 
1180 RET:jRN 

1200 1^ LtXiK UP fiA?« *#■•♦»***•#•♦* 

1210 NAM*=** 

1220 FOR 3=1 TO 32 

I2:» IF aU-*=a.*U,H THI'N fiAM»=Cl.,*t3.2* tJ-J? 

1240 t«X:T 
1250 RETURN 


1300 REM READ CALLS INTO ARRAY 

1310 OPEN "1",1,"CALLFILE/DAT* 

1320 IF E0F<n THEN 1360 
1330 INPUT «1,CL*,NA* 

1335 IF Cl *="END" THEN 1360 

1340 32*32+1J CL*(32,1)=CL*iCL*<32,2)=NA* 

1350 GOTO 1320 
1360 CLOSE ) 

1370 RETURN 

1400 REM ••*••••*•* SAVE CALLS AND NAMES TO DISK ••••••••••*•** 

1410 OPEN “E", 1,"CALLFILE/DAT* 

1420 WRITE* 1,CAL*,WAM* 

1430 32=32+1 :CL*132, l)=CAi-*iCL«* J2,2)=NAM* 

1440 CLOSE 1 
1450 WETUm 

1500 REM *#4***«»4**^* SCR»:>LL PROTECT TOP FCnJfi Llf&S •••**•••*♦**♦ 

!5ia P€»<S :7?64,4 ! REM SCRC^i. PROTECT TOP 4 Ll?CS 
1520 PRINT ai0,0),S:THlf^l80,**‘'M 

1530 PRINT 3a,3>, *’TRf^* T>«. ROBOT* :PRINT 311,64»,* « = MENU 

• 1 

1540 PRINT 8<3,0),STfllNS*<80,***M. 

1550 RETURN 

1600 REM ♦••*4****^ SELECT & DISPLAY PRINTER/DISK 
1610 P3*=P1*+01* 

1620 PRINT a(2,61>,P3*I!PRlNT 3123,0),**; 

1630 IF P3*»"*4 PRINTER ON *** THEN LP-l*SYSTEM "RESET *PR" 

1640 IF p3*="** PRINTER OFF m* THEN LP-0:SYSTEM ‘RESET *PR* 

1650 IF P3*="** DISK ON THEN LP=i:SYSTEM "ROUTE *PR TO TR 

ON/LOG" 

1660 IF P3*-"4* DISK OFF •*“ THEN LP=0:SYSTEM "RESET *PR 
1670 RETURN 

1700 REM *•***••*•• CHECK VALIDITY OF NAME ***••*••*• 

1710 KWl-4 

1720 FOR X*1 TO XX 

1730 IF NAM*-CHK*(X) THEN KW1-5»X«10 
1740 NEXT X 
1750 I^TURN 

2000 REM •*»4*44*444* READ RESPONSE’S TO ARRAY 
2010 OPEN *l*.i,*f«SPONSE/DAT* 

2020 IF EOFtU TKCN 2060 
2025 2=7+1 

2040 INPUT •i,KW*a>,RESl*<7),R£S2*lZl,Dt2) 

2045 IF iKH*12)i=*END* THEN 2060 
2050 ^iTO 2020 
2060 a.OSE 1 

2070 T^M --LOAD NA>« CHECK WORDS---- 

2075 XX»0 

2080 OPEN l,*NAf«;CHK/DAT" 

2090 IF EOF11) TFCN 2130 

2100 XX-XX+1 

2110 INPUT •1,CHK*<XX) 

2115 If CHK*<XX)="END" THEN 2130 
2120 GOTO 2090 
2130 CLOSE 1 
2140 return 

4000 REM ###*###*## MENU ROUTINE *♦****#■*##** 

4010 PRINT a<23,38),“MENU" 

4020 PRINT a(23,26),"FI = TOGGLE PRINTER & DISH" 

4030 PRINT a<23,26),*F2 = TOGGLE P/D ON & OFF" 

4040 PRINT a<23,26>,-F3 » TOGGLE TERMINAL/ROBOT MODE* 

4050 PRINT a{23,24),‘S/F3 = GO TO DOS" 

4055 PRINT a(23,24>,"B/Fl = f^START* 

4056 PRINT a<a3,24),- M = BACH TO ROBOT* 

4060 A*=INKEY* 

4070 IF A*«CHR*(1291 THEN SWAP PI*,PI*:GOSUB 1600 
4080 IF A*=tHR*<13e) THEN SWAP D1 *, D2* * GOSUB 1600 

4090 IF A**aHR*U47) THEN POi« 2964,0JS¥STEM : REM •+♦ TURN SCROL 
L PROTECT 

4100 IF A*-CHR*n31> THEN ^SUB 4I40:GO^B 10000 
4110 IF A*=CHR*<145} THEN GOSUB 4140»GOTO 80 
4125 IF A***M" OR A*-*®* THEN A*«*’:GOSUB 4140JRETURN 
4130 ^TO 4060 

4140 FOR 33=1 TO 20:PRINT at23,0)," * *KEXT JJ:f^URW 
10000 REM #+**♦*♦♦+♦ TERMINAL RIOTING *♦♦****+*♦*•» 

10010 PRINT a(2,6l),STRING*(17,* "HlPRINT a<23,0),**| 

10020 PRINT 8(2,2), **♦ IN TERMINAL MODE +**;:PRINT 3(1,61),*£3 
= GO TO ROBOT-;:print a<23»0),"‘; 

10030 PRINT 8(2,27),STRING*!25," (PRINT 3(23,0), 

10040 RES*=CHR*(13>:60SUB 790:RES*«-ECHO ON**GOSUB 790 
10050 A*-*"*B*»"" 

10060 IF INP<234) AND 126 THEN B*»‘CHR*( 1NP(235) ) (GOSUB 10lO0tPRIN 
T B*I(GOTO 10060 

10070 A*-INKEY*:1F A*="- THEN 10060 

10080 IF A*-CHR*(131) THEN GOSUB llOOOiRETURN 

10090 IF INP(234lAND 64 THEN OUT 235,ASC(A*)(GOTO 10060 ELSE GOTO 

10090 

10100 IF B*-CHR*(13) THEN B*=CHR*(29) 

10110 RETURN 
10120 END 

11000 PRINT 3(2,2), IN fK*BOT MOE€ *• *1 

UO10 PRINT a(2,6l),STRINS*(l7,* ‘)| 

11020 PRINT 3(1,61),* M = MENU *;:^*SUB I6J2KS 
11030 RES*»a4R*(3):<iOSUB 790*RES***MONITOR (^F* iGOS>jrB 790:RE3*=*E 
OiO OFF-SGOSUB 790SA*=*M* 

11040 IF NOT C THEN PRINT 3(2,27), *+* WAlTlfHi FOR C0^»«C1 ♦♦*i:PR 
INT 3(23,0),••|:G»T0 11060 

11050 IF C THEN PRINT 3(2,27),-** CI^INECTED TO fCALB;* •* -JiFR 
INT 3(23,O),**; 

11060 RETURN 
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Program listing. 






















This should work about the same for either 
key word, with the latter being more desir¬ 
able. Now, as it often happens, when my 
name is spelled Willie or if a typo creeps into 
the first pan, a response still pops up,. If I 
expected a sentence like: 

“TRON CAN YOU TAKE A MESSAGE 
TO WILLY.” 

and I had a response for the key word 
TRON, the word TRON would have to fall 
after the above key word. I like to keep a 
copy of communications coming in to 
add to my data base when TRON fails to 
respond to a communication. You may want 
to keep several data bases on hand, and 
change them every day, just to keep things 
interesting. 

The last key word in the data base should be 
“END” and the response should be one that 
tells the caller that the TRON didn’t under¬ 
stand the last communication. Be sure to use 
all caps in the key words since this is what the 
computer will look for. 

The number on the end is used to tell the 
computer where to insert the “NAME” of 
the caller. 

0—does not insert name 

1—response, NAME, response and sends a 
disconnect when through. 


2— response, NAME, response and (re¬ 
served for fiiture use) 

3— response, response, NAME 

4— response, NAME, response 

5— NAME, response, response 

To give your responses a natural look, be 
sure to leave spaces where necessary. If you 
have enough data statements and natural re¬ 
sponses, you may even fool the other opera¬ 
tor into thinking that he is talking to some 
human on the other end. I must warn you, 
however, that the more data statements you 
have, the longer the time between sending 
and receiving. Put the most frequently used 
key words at the top. 

If you have a line more than 80 characters 
long, put an where you would normally 
put a carriage return. The asterisk is convert¬ 
ed to a carriage return and will break your 
response into several lines. 

Loading The Program 
Now to load the program into the comput¬ 
er. Prepare a JCL file named TRON/JCL. 
The build command of TRSDOS can be used 
for this, although I prefer to use a word pro¬ 
cessor and save the file in ASCII. 

FILENAME: “TRON/JCL” 

SET ♦CL COM/DVR 

SETCOM (BAUD==300, WORD = 8, 


STOP=I, PARITY=N, RTS=ON) 

ROUTE ♦PR TO TRON/LOG 
BASIC TRON/BAS 
RESET♦PR 
//EXIT 

From DOS Ready , either type DO TRON or 
auto-execute the disk by setting up the AUTO 
command. AUTO DO TRON boots the disk 
and brings up TRON. Be sure that you set up 
the TNC for the above SETCOM configura¬ 
tion, or change the SETCOM configuration 
to match your TNC. 

Converting to Other DOSes 
and Computers 

Since I have only one computer at my dis¬ 
posal, I will just show you the problem areas 
and let you decide how to cure the problems 
you will encounter. First we will look at the 
“PRINT @(nn,nn)” statements. For the 
IBM and compatibles, change these to 
“LOCATE nn,nn:PRINT”. For other com¬ 
puters, for simplicity, you could just use 
PRINT and let everything scroll up the screen 
as most programs running CPM do. 

In lines 200-300 I read the RS-232 port. I 
got the idea for this routine from the back of 
the Kantronics TNC manual. Routines like 
this are available for most of die popular 
computers. The IBM Basic manual has some 
nice routines in Appendix C, under Commu- 
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-COWEIITEC this ts Trsn t.tw i.e-jns, Willy not 

available at thin I. *4i i 1 to talk with ytxj. *,2 

-«« CISCOMW", 

“Hel lo, 1 ao a robot, I havo on 

f 1 1®. s«*nd .jtK&t your first, n**# or haml.l®. ““.O 

“trrr?*-,-Hello this is the first ti*® Troo has aaorked ymi its 

nice to aeet you.tl like to talk baai ntoff, Meather and about <ny 
self, etc. ««hfit do you fchink»abaut the **®j|ther today.", 4 

dant*t think *,-is your please send just your 

first nane.",4 

"ANT“,-ThB antenna her® is a 11 el. Coshcraft. 0 

- BBS", "My closest BBS neighbor is cousin NESBSL, here in 
BastropYoporated by Hilly's brother**",0 

" DlGl","My nearest DIGI neighbor Is BPr’. in Bastrop, there is 
also one in Rayvi11e,tabout 20 eiles wse, alias RAV-“,”",0 

- GO EAT **,“Have a nice meal, i only eat el ectrons. 0 

- BO TO SUPRE-,-FB, have a nice meal. Bring me back a feu 
electrons.,0 

" MX",“MX about the same as usual for this time of vear-“,"",0 
“73","73*S to you too I've enjoyed the fiSO very ■ttch.'*,! 

"AT DO YOU DO",“Mel1, 1 don’t do eindoes but I ui11 carry on 

a conversation ulth you.",4 
"BASIC","1 ae a Basic program.“",0 
"B1^*,"See VA later AND 73'S", I 

"COLJl-, "NAN, I’e «o cold ay electrons have clogged Hilly 

Mon’t turn the heatunVHhile he’s gone.*,"",O 
*COOL*,*l like it that uay. My circuit* run better.-, —,0 
-OUL-,"T3*S froe TRflN and MlLl.V-,1 

"DRY","! like it dry. My CRT vOlt.ime ctosn’t pop Mhen 

dry.","“,0 

"EOUl*,-The rig here is a TRS-SO Model IV cOMM>uter running 
TRON/BAS, a ICantrcmics TNCtand an ATDEN RCS-20<X>. *, "",0 
"ERE IS MILL",-Mi 1 ly is around here soaenHiere. -, ,O 

-FFIC FOR VO",“Please send any traffic to me VIA the N5BSL 
■ailbox",-",0 

"NICE",“One of the nicest 1 have eMperienced ",".",4 
"HANDLE MESSAGES","1'■ sorry I aM not designed for message 

handling or toVreplace a BBS. I’m here to have fun in Hilly'* 
place Mhile ho is busy doingtother things.",4 
"HANDLE","My handle Is TRON.","",0 

"HAVE A NAME",", my name is TRON. I*m pleased to meet you.","",5 
"HEAT",-This heat ts killing me, got ay circuits all running 
hat.","",0 

"HELLO","Hel lo gocxi to hear from you “,3 

"HIM A MESSA","please put any messages for Hilly cai the NSBSL 
BBS-“,"“,0 

"HOT",-It’* so hot that my CPU is acting up.*,"",0 

-IS HE M0reC-,*Me never Morks, I am the only one around here that 

Marks.*",0 

"LOCAT-,"! am located in Bastrop, La.","*,0 

-fCSSAGE FOR ME*,“Hilly says Hello, and you mig^t check the 
BBS.-, —,0 

-MESSAGE FOB V","PIace all messages for IdESt. on the NS^L 
^S.-,—,0 

-I'CSSAGE-,-Place all messages for K£m. on the NSBSL BBS. 

"NAIC: HERE-,- My name is tron, I am a TRS~a0 Mod !V 
computer, 

"OTMB ON","Vou are talking to a computer , ery name is Iron**, ““,5 
*0W ARE VO",-Doing just fine for a coeputer, dramting normal 


aeper age«bu t mot kingover ti mm a* usualV 
-OLD ARE Icks old, you’'!! have to ask Hilly. 

-FRO^IAM VtXI-.-If you can call It prograaaiing, then I guess Mlliy 
did it.","",0 

"PfffiOWMED V0U","Miily did it, but 1 think I could have done 
better tivosighO 

-J»?T","73'S ",-and it sure Mas nice chatting Mith you.", I 
"inK",“My GTH is Bastrop, La.",*".b 
"R TNC", "My TNC is the Kantrcwiics KPC-2. 

-RAIN","! prefer dry eeather beMit,“,"",0 

** RIG", "The rig here is a TRS-SO model IV computer running 
TRON/BAS,*a kantronics TNC and an Asden PCS-2000.","",0 
"S WILLY THER","1 think so, but I can't see him, 1 don’t have 
eyes.","",0 

"CONTEST","Wei 1 I could mark contest, but 1 mould rather just 

chat Mith you.", 4 

"TEST ","I took a test one time and failed, but just once. Part 
of my memoryCfailed, but 1 never make mistakes 
noZMhkIWrk* 1 Mb ” XVHV-0Hf*iHHH0 

"TELL HILLY HELLO","Qfc I mill tell him, he Mill be glad you 

called.",4 

"DATE","I Mimid have to check the calendar, you check 
yours.,0 

“WfATS “,“I dcN!>*t knoM, do you 

"MHAT Tlf®-,-Mell, I’m not sure, 1 can't see the sun from 

h«-e.-, —,0 

"YOO IIOfd<*,"Me Mork, heavens no. Hilly takes care of me. 

“ MOrec", "Noifeidy Mar ks aroierd here but me-",“",0 
-WkHEiac ms. VOO-,-Right here in Hilly’s ham shack-",-“,0 
“TRAFFIC FOR ME“,-£kily that Hilly says Hello, and you might check 
the N^SL 

"NWIE 1S",*1 can’t remember if I told you, but my name i» 

Tron.","",0 

"TRAFFIC FOR HILLY", "Plea^ put all traffic for KESL on the NaSSL 
bbs.,0 

“TELL HILLY","OF I’m getting this all damn on paper.",4 

"S H#tf4^","He are talking I am a computer.",4 

"SMART",", t must not be too smart because 1 Mork for electrons, 

and you knoMthoM small they are.-,"",S 

"SUNNY","! sure like sunny meather best, even though I stay 
inside all the time.”,"",0 

"TRON ","l'm here, this is Tron at the keys.","",0 
”T5 HAPP”,"You are talking to a computer.","“,3 
"U t)01N","This is Tron, I’m talking Mith you, 1 am a 
computer,","" , 0 

"U THER"," I’m here, this ts Tron,","“,5 

"LSf NAME", "My name is Tron, 1 am not human, 1 am a 

computer. ", ‘"’.O 

"keATH-,"The meather is about the same here.“,"*,0 
"MET","Mhen it’s met, my CRT Hi voltage pops.","",© 

"HHAT COMPti-,-1 am a TRS-0O model IV running TRON/BAS softMare 
MTltten by Mi 11yIKESLI ., 0 

-HHAT ms VOU-,-1 sum a TRS-GO model IV computer running TraN 
baste softMare MrittenSby HILLY, WEI5L.-,"“,0 
“kPfO ABE YOU-,-1 am Tron, 1 am a computer-“,0 
"MILLIE REtll-,-Beats me, am I my masters keeper —,0 

“WILLY BETU-,"Nat much telling •Hten he Mill be back.","",© 
"JOkES",“No, only the one about the traveling salesman, but Mill 
has already told you that one.",--,0 

"Et©-,*I difln't understand. .. .use dlfferwtt Mording, O 


7R0N*s responses to key words or phrases. 
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m- 

tyf» 

City 

State 

FreqtMNiey 

Updated 

WBsm 

OIGIPEATER 

MOUNOSVILLE 

wv 

145.0100 

861112 

WA9AB0 

oigipeater 

COLOR AOO SPRINGS 

CO 

145.0100 

861018 

KA9AKM 

OIGIPEATER 

EOWAROSVILLE 

IL 

145.0100 

850926 

yVB9ANO 

PBBS 

ENON 

OH 

145.0100 

881130 

N9ATM2 

OIGIPEATER 

CHICAGO 

IL 

144.9500 

850926 

K9AWX 

pbBs 

CHICAGO 

IL 

145:0100 

861130 

W9A2 

OIGIPEATER 

KANKAKEE 

IL 

1450100 

870324 

N9BAC 

PBBS 

FORT WAYNE 

IN 

145.0100 

861130 

N9CAH 

OIGIPEATER 

OAVENPORT 

lA 


870324 

KA9CAF 

OIGIPEATER 

URBANA 

IL 

145:0100 

870103 

K09CC*t 

OIGIPEATER 

VALPARAISO 

IN 

145.0700 

870^ 

N9ClJE-r 

OIGIPEATER 

TOMAHAWK 

Wl 

145,0100 

8i^928 

WB9CNE 

PBBS 

INOIANAPOLIS 

IN 

145.0100 

881130 

K9CW*1 

OIGIPEATER 

URBANA 

IL 

145.0100 

^0324 

K9CYW-1 

OIGIPEATER 

GRIOLEY 

IL 

147.5550 

870317 

K9CyW-2 

OIGIPEATER 

GRIOLEY 

11* 

147O100 

870317 

NI9D 

PBBS 

brookFielo 

wi 

14.1070 

880204 

NI90 

PBBS 

BROOKFIELO 

Wl 

146.0100 

850204 

KM90r1 

PBBS 

WEST LAFAYETTE 

IN 

1450100 

870324 

N90AN 

OIGIPEATER 

GREENVILLE 

IL 

145.0100 

850926 

W090H] 

PBBS 

CE0ER8ERG 

Wl 

14J090 

870103 

W09DHf 

PBBS 

CEOERBERG 

Wl 

1450100 

861130 

iCBSOtl 

OIGIPEATER 

FILLMORE 

IL 

145.0100 

850928 

WB9EEA-1 

OIGIPEATER 

mjNDEE 

IL 

1450100 

851112 

WD9EY8-I 

PBBS 

WEST TERRE HAUTE 

IN 

1450100 

850928 

WA9F10 

OIGIPEATER 

LACROSSE 

Wl 

1450100 

870324 

WA9GKA 

OIGIPEATER 

OTIS 

IN 

1460100 

850926 

K9HHO 

PBBS 

GOOOFIELO 

IL 

145 0100 

870324 

K9HHO 

PBBS 

GOOOFIELO 

IL 

14715550 

870324 

N9IF 

OIGIPEATER 

MAOISON 

Wl 

145.0100 

850928 

WA9INM-1 

OIGIPEATER 

PLYMOUTH 

Wl 

1450100 

870324 

K9JA 

PBBS 

URBANA 

IL 

1450100 

870324 

KB9UD 

PBBS 

TERF« HAUTE 

IN 

145.0100 

870324 

KA9JQX«1 

OIGIPEATER 

ROeXFORO 

a. 

14S0100 

850^28 

Kami 

PBBS 

INOIANAPOLIS 

IN 

1^0100 

860204 

KAaiXO-1 

I^GIf^TER 

ANOERSON 

IN 

145 0100 

850928 

WA9KEC 

PBBS 

NORTH PRAIRIE 

Wl 

1450100 

870524 

WA9KEC 

PBBS 

NORTH PRAIRIE 

Wl 

145.0900 

870324 

W9|<XO 

OIGIPEATER 

GREENVILLE 

IL 

1450100 

850926 

KJ9U 

PBBS 

SKOKIE 

IL 

1450100 

870324 

W9LCK-t 

OIGIPEATER 

ELGIN 

IL 

145.0900 

870324 

KD9LP.1 

PBBS 

PERU 

IN 

1450100 

861130 

K9LSB-1 

OK31PEATER 

FORTWAYNE 

IN 

145 0100 

850926 

1N9L20-1 

PBBS 

LACROSSE 

Wl 

1450100 

870324 

KA9MRi 

PBBS 

GALESmiRG 

IL 

1450100 

^928 

WB9IjUN 

PBBS 

NAPERVILLE 

IL 

1450100 

881130 

WB90WN 

PBBS 

NORTH PRAIRIE 

Wl 

14.1070 

87(024 

WB90WN 

PBBS 

NORTH PRAIRIE 

Wl 

145.0100 

870324 

KD9PU 

PBBS 

ELSMERE 

KY 

145 0100 

870301 

KA9Q 

PBBS 

WARREN 

NJ 

145,0100 

850830 

WB9QPG-1 

OIGIPEATER 

greenhil 

IN 

1470550 

650926 

WB9nNW>2 

OIGIPEATER 

THOUSANOOAKS 

CA 

1450900 

861201 

WB9RNW'3 

OIGIPEATER 

MT. WILSON 

CA 

145.0900 

861201 

WB9SDA 

OIGIPEATER 

FONOOULAC 

Wl 

1450100 

850928 

WA9SOU-2 

OIGFEATER 

NOFTTH FREEOOM 

Wl 

1460100 

851112 

WB9TyT9 

OIGIPEATER 

SUITER 

m 

145.0900 

87(024 

WA91X3D.1 

OIGIPEATER 

MARTID^IUE 

IL 

1450100 

870324 

WA9UKK 

OIGIPEATER 

WESTTERRE HAUTE 

IN 

1450100 

8509^ 

VyA9UXP 

PBBS 

VALPARAISO 

IN 

145 0100 

870^4 

WA9UXP 

PBBS 

VALPARAISO 

IN 

1450700 

870^4 

A69V 

PBBS 

GREEN BAY 

Wl 

1450100 

870324 

WB9WBN 

OIGIPEATER 

CHICAGO 

IL 

1440500 

870324 

W9WM 

PBBS 

MAOISON 

Wl 

1450100 

" 870324 

WA9WOS 

PBBS 

ANOERSON 

IN 

145 0100 

861130 

WB9WRW 

OIGIPEATER 

HU8ERTUS 

Wl 

145 0100 

870324 

W89YLR 

DIGB>EATER 

UNOENHURST 

IL 

1450100 

ten 12 

VV9Z6D 

PBBS 

RHIJn^LANOER 

Wl 

1450100 

070324 

W9ZGS 

OIG^EATER 

OUNOEE 


145 0300 

870324 

W9ZRX 

PBBS 

WESTRELO 

IN 

14 1090 

670103 

W9znx 

PBBS 

WESTFIELO 

IN 

1450100 

870310 


FOR THE BEST IN UN EAR AMPUFIERS, ANTENNA TUNERS, 
TRANSCEIVERS, METERS IIC. REPLACEMENT PARIS, FM:- 
TORYSERVICE. NEW PRODUCTINFO. DOMESTIC, INTER* 
NATIONAL DEALER INQUIRIES INVITED. 


POBmH 
E. RKkaMy. U 
NY 11518. USA 
TLX <758244 
516/536-2620 




THlSMOHlIj'S SOCIDIEFROM THE CANDY STORE: 
RDC 


KENWOOD . 


KENWOOD TR-3600A 
$294.90 ALL L.T.O. 


ROSS DISTRIBUTINfi COMPANY 

78 South State Street. Preston, Idaho 83263 
Telephone (208)852-0830 WeCloso at 2:00 on MON, A SAT. 



CIRCLE 263 ON READER SERVICE CARO 


CIRCLE 254 ON READER SERVICE CARD 


nicaiions. These should work ver>' well with 
the IBM and compatibles and will probably 
allow you to run 1200 baud. Lines 1000-1020 
is the routine to send responses out the RS- 
232 port. 

The TERMINAL portion of this program, 
lines 10000-11040, are for convenience and 
can be removed. I used almost the same rou¬ 
tine found in the back of the TNC manual. As 
you can see, the extra lines in this portion of 
the program are used to program the TNC 
and get back up to the Robot mode. etc. 

SCROLL protection is done in line 1510. 
with a POKE 2964,4 and removed in line 
4090, with a POKE 2964,0 when exiting the 
program. This is used only for the Modcl-IV 
user running TRSDOS 6.2 or TRSDOS 6.3 
(LSDOS 6.3). If you are using TRSDOS 6.1, 
POKE 3013, If you choose not to use the 
PRINT AT statements then, don't use scroll 
protection. 

I tried this program running under Model- 
Ill mode in my Model IV. It runs at the fast 
speed under LDOS, but misses letters when 
slowed down to regular Model-Ill .speed. 
Maybe you can come up with a little fa,ster 
routine on your Model ML 


''If you have enough 
data statements and 
natural responses, you 
may even fool the other 
operator into thinking 
that he is talking to 
some human on 
the other end. ” 


I have included the OUT statements in line 
150 for this computer. Remove the REM 
from 150 and delete line 160. You will also 
have to change variables with more than two 
letters to two-letter variables. 

If you have a cassette model, you could put 
the data files into data statements and elimi¬ 
nate the disk files. Even the CALLSIGN & 
NAME file could be put into data statements. 

Finis 

In the future, you might want to change the 
program to take messages or to leave mes¬ 
sages for a friend from whom you are expect¬ 
ing a call, or maybe to work conte,st. As I 
don't work contest, I don’t know if this would 
be legal or not, so it would be best to check 
the contest rules of the contest you are plan¬ 
ning to enter. This program could be adapted 
tc use on RTTY or CW with some modifica¬ 
tion. It could even be used on a telephone 
modem by checking modem status for a 
connect. 

I hope you have as much fun using this 
program as I have had writing it. If you ever 
connect to KE5L you may be talking to 
TRON instead of me. 73’s.M 
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iV. C Chninger, Jr. K30F 
4409 Buckthorn a. 
Rmhifie MD 20853 


EZ PCBs 



rinted circuit boards from a photocopier. . . well, almost! 


ositive resists, negative resists, 
developers, sprays.. .you can 
forget about those and make your own printed 
circuit boards (PCBs) with a minimum of 
skill, effort, and cost. Thanks to a relative¬ 
ly new product—TEC-2(X)^ film—there is 
no reason to wait any longer to make your 
own PCBs. 

I am a fairly avid project builder and have 
hard-wired perfboards for many of my 


'7 had resisted 
making my own PCBs 
because the methods i 
had read about seemed 
to require more time and 
effort than i wished 
to invest " 


Photo A. A minimum of materials are needed tofabricate your own printed circuit Inyards. At the 
lower left is a completely filled sheet of TEC-200 film ready for transfer to copperclad hoard. 


projects. I had resisted making my own 
PCBs because the methods I had read 
about seemed to require more time and ef¬ 
fort than I wished to invest, or seemed a 
little too complicated. I noticed an ad for 
TEC-200 film, requested, and promptly 
received information from the supplier (The 
Meadowlake Corp., 25 Blanchard Dr., PO 
Box 497, Northport NY 11768) about 
the product. The process sounded so simple 
and appealing that I ordered 10 sheets of 
the film. 

The Process 

Everything you need, except the copier, is 
shown in Photo A. The basic process is: 

1. Photocopy the circuit pattern onto the 
TEC-200 film. (The film is placed in the 
paper tray of the photocopier.) 

2. Transfer the circuit pattern from the 
TEC-200 to a copperclad board using an elec¬ 
tric iron. 

3. Etch the board, using any common 
etchant. 

4. Cut and drill to finksh the printed circuit 
board. 

The Printed Circuit 

Most magazine project articles include a 
full-size circuit pattern, but this can’t always 
be counted on. However, you may make your 



Photo B. An iron set for cotton (265 to 
295 °F) is used to transfer the circuit design 
from the TEC-200 film to the copperclad 
hoard. 

own circuit patterns. There are special draft¬ 
ing products such as DATAK^” dry trans¬ 
fers to make your design look profession¬ 
al. I started, however, by drawing the cir¬ 
cuit design on graph paper (. T' squares) us¬ 
ing a felt-tipped pen and exercising care to 
complete all lines and make no unwanted 
overlaps. I photocopied the design to regu¬ 
lar paper using a photocopier that is "blind” 
to the process blue of the graph paper. I 
then "cut and pasted” to fill up a full sheet 
of paper with desired circuit patterns. I 
quite often want more than just one PCB 
of the same circuit. 



Photo C. Etched PC hoard with perfboard 
drilling template in the foreground. 


Execution 

You will probably need a mirror image of 
the circuit patterns for the actual etching pat¬ 
tern. To obtain this mirror image, first photo¬ 
copy the design to a sheet of TEC-2()0 film. 
Turn over this copy and back it with a clean 
piece of paper, and photocopy this onto an¬ 
other sheet of the film. This second copy is 
the one you will transfer directly to the cop- 
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Photo D. Don V drill your finger! Place PC 
board with template on a suitable surface 
before drilling. The small drill bits are easy to 
break, so take your time, 

perclad board- The intermediate copy may be 
saved and reused by removing the toner with 
an organic solvent such as acetone, lacquer 
thinner, or Trichloroethane (Energine or 
Ford Spot Remover), 

Next, transfer the circuit pattern to the 
copperclad board (Photo B). I used a piece 
of cloth between the iron and the TEC-200 
film. I found that it requires about one 
minute to make a complete transfer pat¬ 
tern, I never experienced any problem with 
too much pressure or too much time for 
the transfer, but 1 did experience difficul¬ 
ty with too little of either. 1 used a resist 


Photo E, Top of drilled PC board showing 
accurate hole pattern when using perfljoard 
template, 

pen to touch up any questionable parts of the 
pattern. 

The board is now etched using any com¬ 
mon etchant. I used ferric chloride, available 
from Radio Shack, The etchant instructions 
indicated a lime of 15-20 minutes, but I found 
that my boards require about an hour of con¬ 
tinuous agitation for complete removal of all 
unwanted copper. My next project.. a mo¬ 
torized agitator! Keeping the etchant warm 
also hastens the prcKcss. 

Completion 

After washing and drying, the PCB is ready 
for completion. Drilling the holes in the PCB 
need not be a difficult task, I marked a perf- 
board (Photo C) for use as a drilling template. 
Although you cannot tell from the black-and- 
white photograph, there are actually two tem¬ 
plate patterns marked on the same perfboard. 
They are simply mark^xl in two different col- 


Photo F. Finished, ready-to-u.se PC hoard. 

ors. The template is carefully positioned and 
clamped to the etched board. 1 used a .043" 
(#57 wire guage) PC drill bit with a 1/8" 
shank in a rotary tool and the template made 
accurate drilling a breeze (Photo D). You can 
buy reconditioned PC drill bits from Jameco 
Electronics (1355 Shoreway Road, Belmont 
CA 94002) and carbide bits from Hal-tronix. 
Inc.. (12671 Dix Toledo Highway. PO Box 
1101. Southgate MI 48195), The top side of 
the PCB (Photo E) shows the uniform, prop¬ 
erly aligned holes for easy installation of DIP 
sockets and other components- You may 
want to tin-plate the PCB using a chemical 
dip. A tinning kit—TIN NIT”—can be ob¬ 
tained from the DATAK Corporation (65- 
71 St Street, Guiienberg NJ 07093). 

The PCB is now ready for component in¬ 
stallation. The actual circuit shown (Photo F) 
is a “crowbar*" circuit from a magazine arti¬ 
cle. married to a voltage regulator drawn as 
described above. 

No more perfboard projects for me!fl 



The ORiQiNATOR of the VHF AMP/PREAMP COMBO! 

YOU KNOW THE LUNAR NAME...NOW OWN THE BEST. 

• Solid State Amplifiers for 50,144, 220,440 MHz • 


NEWl QaAs FET Receive Preamp Bullt-lnt 

NEW! UHF Models of Latest De^itl 

NEW! Model V2*S00 for tWo Meters... 

500 Watts Output in a Deluxe Padcagel 


See your 
dealer or call 



|t iirii I I- ir II ii :. 

U N n R 

COMMUNICATIONS Gl SYSTEMS DIVISION 


Full line of 
separate preamps 
available 


7930 Arjons Drive • San Diego. CA 92126 • 



NO TUNERS! 
NO RADIALS! 
NO RESISTORS! 
NO COMPROMISE! 

t^^THREE EXCELUNT REVIEWS JUST 
^ DON’T HAff EN BY CHANCE. 
CALL US FOR A FREE CATALOG 

• IS#* r.i. 

BILAL COMPANY 

S.R.2.t<»x 62. Dept, 12 
faicha, OK 74342 fHt 918-253-4094 


Telephone (619) 549-9555 • Telex 181747 


CIRCLE 297 ON READER SERVICE CARD 


^HNSTANT’’ MORSE CODE 

BEGINNERS: Deliciously Easy 
EXPERTS: Automatically Fast 

CURLY CODE" Manual ONLY ^.50 

GUARANTEED 

ilillhe. D«pt.S ~24 

ninvs' tutteiiS’in 
SU* ISMBwttfyRH 
O li|«Lmn.VA 22101 


CIRCLE 42 ON READER SERVICE CARD CIRCLE i 48 ON READER SERVICE CARD 
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DC SALES has PRO-AM! 


5 Band mobile antenna plus Tenna Hitch 
equals the solution to e-z mobile operation. 


Antenna $79,95 + 5.00 UPS/HND. 
Tenna Hitch $29.95 + 5.00 UPS/HNO. 


DC SALES ^ 

1602 Chestnut Ridge Road 
Kingwood, TX 77339 (713) 3584)051 
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Wayne Eleazer WBSWSr 
543 Mars A ve. 

Lompoc CA 93436 


IC-2AT 

Packet Interface 

Use WBSWSV’s external PTT circuit to get on packet 
with an IC-2A T and an MFJ-12 70. 


■ have been using the MFJ-I270 TAPR 
TNC-2 clone for about three months and 
have been very pleased with the unit's perfor¬ 
mance. I connected the MFJ-1270 to my 
Atari 520ST and old ICOM IC-215 and expe¬ 
rienced no interfacing problems; I didn’t 
even have to mess with my TNC’s output 
levels. However, I was more eager to use my 
more modern, synthesized ICOM IC-2 AT in 
order to expand the frequencies on which I 
could work packet. This effort became an 
imperative when the 145.01 transmit crystal 
in the IC-215 died. 

Trying to interface the IC-2AT to the MFJ- 
1270 presented a problem. The TNC has a 
typical transceiver-type PTT connection 
which grounds the PTT line to transmit. The 
IC-2 AT has no separate PTT line for the 
external mike; it performs T/R switching by 
sensing the impedance change when the mike 
is switched on, as shown in Fig. I. 

Experimentation showed that the IC-2AT 
would not key up when connected directly to 
the TNC, even when a data signal was 
present. I also found that the IC-2AT needed 
about 30k or less of resistance across the mike 
input to key up. 

The solution to the problem was the circuit 
shown in Fig. 2. The PTT signal from the 
TNC causes the relay, Kl, to close, and the 
potentiometer. Rl, is set at a value low 
enough to cause the transceiver to key up. 
Some experimentation will be needed to find 
the proper setting of Rl. Too low a setting 
will short out the output of the TNC; loo high 
a setting will prevent the transmitter from 


keying up reliably. For my rig. I found that 
30k worked best. The speaker is optional, but 
Fve found that it helps to be able to monitor 
signals audibly. 

The circuit is about as simple as they get. 
Use a relay which has a relatively low coil 
current requirement so as not to make ex¬ 
treme demands on the power MOSFET in the 
TNC. The relay I use. a Radio Shack 275- 
227, pulls about 60 mA. I cannot recommend 
magnetic-reed relays (such as the Radio 
Shack 275-233) because they are too sensi- 
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Fig. /. IC-2ATswitching. 


live to rf. In fact, RFI proved to be quite a 
problem in any case. With an antenna 
plugged directly into the IC-2.AT connec¬ 
tor. transmitting caused the system to lock 
up after the PTT signal was removed. This 
was corrected by using an rf-iighi box, plac¬ 
ing ferrite beads on the audio and power 
lines, and operating on the transmitter low- 
|X)wer selling. If your system sliil locks up, I 
suggest mounting the antenna some distance 
from the rig. 

After you've got the interface box built and 
hooked up. set the TNC transmit delay 
(TXDELAY) to a value that will give transceiv¬ 
er lime to key up. I found a txdelay value of 
50—equal to 50 ms—worked fine. Then find 
a setting of Rl which will suffice: start out 
with about lOk and adjust. Finally, set the 
output level of the TNC to that required to 
give a good modulation level, using the in¬ 
structions in the MFJ manual.■ 



Fig. 2. Interface circuit. 


SYNTHESIZED 

SIGNAL GENERATOR 


MADE IN 
USA 


• Covers 100 MHz to 199.999 MHz In 1 kHz steps with 
thumbwheel dial • Accuracy +/- 1 part per 10 mil¬ 
lion at all fre<)uencles * Intm^nai FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM Input ac- 
c^ts tones or voice • ^urs and noise at feast 60 dB 
below carrier * Output ^justable from 5-500 mV at 
50 Ohms • Opiates ot 12 Vdc ® V* Amp • Available 
for Immediate delivery • $429.95 delivered • Add-on 
accessories avallat^e to extend free) range, add infi¬ 
nite rescriution, AM, and a {Kecisirm 120 dB attenua¬ 
tor • Call or write for details • Phone In your order as 
fast COO shipment 

VANGUARD LABS 

196-23 Jamaica Ave,, Hollis, NY 11423 
_ Phone: |7l8j 466-2720 Mon.-TlUirs. _ 
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MODEL 

SO-100F 

$429.95 

delivered 



BUOY HJ. OKBATION TO ITS RMEST 
WITH A 4-BAND ANTENNA 

Be prepared for exp^ed increases in sunspot 
activity by usir^ the Spider " 4-8and Mobile 
Antenna. Our patented design will enable you to 
monitor up to fCKir H.F. Sands without having to 
stf^, change re^nti^om or retune Just band 
switch your rig for er^oyable mobile Dperation 
on 10-15-20-40- or 75 metets. We also have a 
Spider"* 4-8arKJ Maritime Antenna, Write or call 
for our free, detailed brochure and pw^ce list. 

Ask The Ham Who Has Tuned OneF‘ 


c 


MULTI-BAND ANTENNAS 

7131 OWCNSMOUTH AVI., SUITE 463C 
CAItOCA PARK. CA 91303 
(818) 341-5480 EREO K8AQt 


Toroid Coros. 
Iron Rowdor 
Bt Forrito. 
Ferrite Seeds. 
Ferrite Rods. 


free catalog and winding chart on request 





Box 455. Escondido, CA 92025 
Phone: (619) 747-3343 



‘When You Buy, Say 73” 
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K6K> PACKET 


Harold Price NK6K 
1121 FordAve. 

Redofido Beach CA 90278 

GETTING OLD 

I passed my 31st birthday the 
other day, which is undeniably 
over 30. The music I grew up with 
is now only played on ‘‘classic 
rock” stations, just one step re¬ 
moved from “golden oldies”. I 
saw an interview with the new 
crew ol “Star Trek, the Next Gen¬ 
eration”. a bunch of geeks not fit 
to pilot Captain Kirk’s shuttle 
craft, I recently gave a packet talk 
to some high school kids who 
hadn’t been born when I got my 
first ham ticket. My life is over. 

Still, it could be worse. I was at a 
dinner party the other night where 
I was subjected to a lot of hooey by 
some senior types about how 
“kids today” (meaning me) didn’t 
know what it was like to have to 
work for a living. I heard inter- 


first choice, mind you. It seems 
that some old guy stood them up. 
I’m going to stick pictures of 
Wayne (you know, the ones with 
the bulls’ eyes) over most of the 
equipment I've accumulated over 
the years and try to show Just the 
minimum needed to enter the am¬ 
ateur hobby from the digital side. I 
haven’t seen too many new nov¬ 
ices bouncing through the packet 
network yet; hopefully, this is just 
due to a lack of gateways with in¬ 
puts in the new novice portion of 
the bands. See what your club can 
do to support a novice access 
port. One day one of those kids is 
going to make a starting salary 
several times what your current 
salary is—maybe he’ll buy a keg 
for Field Day 1997. 

I know the transition to the next 
section is weak, but I’m cleaning 
for the camera crew tomorrow. To 
top things off, the Letterman show 
is a rerun, and I’ve lost the will to 


'To top things off, the Letterman show 
is a rerun, and i've iost the wiii to iive ." 


minable stories about how they 
used to earn $100 a week and had 
to do more than watch a computer 
do the work for them. 

Since these were people my 
wife works with, I avoided pointing 
out that back when they were 
making $100 a week, they could 
buy twice the house and 5 times 
the land outright for the 20 percent 
down payment on my 1270- 
square-foot house and 50 X 100 
foot lot. I didn’t mention the 5 1/4 
percent mortgage they got, or that 
my regular American car cost 5 
times what theirs did and will last 
half as long. Or that they used up 
all the cheap gas. They paid 20 
cents a gallon—my first gallon 
was 60 cents. Grumble. 

Anyway, I’m going to do my bit 
to address the generation gap 
issue. I’m not worrying about any¬ 
one over 31, by the way^—I didn’t 
trust anyone over 30 when I was 
under 30 and I see no reason to 
start now. Roy Neal K6DUE, and a 
camera crew are coming over to¬ 
morrow to shoot some “World of 
Amateur Radio”-style packet 
scenes for a documentary on am¬ 
ateur radio. Not that I was their 
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live. You'll just have to take this 
transition cold turkey. 

HF STA 

Speaking of old things, the re¬ 
quest to the FCC for a Special 
Temporary Authorization (STA) to 
run a 24-hour, fully-automated, 
and unattended packet on HF has 
finally been submitted. This has 
been “in committee” for more 
than a year, as various groups in¬ 
side and outside the ARRL argued 
over the scope, duration, and 
number of participants. 

An amateur radio STA is some¬ 
thing you ask for when you want to 
do an experiment that is within the 
basic definition of amateur radio 
but outside the letter of the current 
law. Several of the specialized 
modes in use on the amateur 
bands now saw their first use by a 
few hams running under an STA. 
Sometimes new amateur bands 
are warmed up by an expedition¬ 
ary force doing propagation ex¬ 
periments under an STA. The new 
WARC bands (10 MHz. 18 MHz, 
and 24 MHz) had such an STA. 
The usual goal of an STA group is 
to report the results of the experi- 

1987 


^*The American Radio Relay League (the nonprofitreducatipn- 
%l and i^clenttflc organization representing the intiefests of mbre 
^ than 400«000 licensed radio amateurs m the U.S.} re^ecdully 
requests that the Commission grarit ^cial temporary authority 
^ to permit experimentadon, as detailed below. This application is 
^ made on behalf oft and With the cohsentof.theindividuals named 
herein (see columnl.These {ndhriduats volunteered to be part of 
this STA, whidi was prepared withpMt lefeierice to whether or not 
these tndiwduals are League members., ? 

1. Names and Addresses of the Applicants, the names and 
addresses of the applk?ants ate given in the attached letters of 
paitii^pation. 

2. O^ription of Spedal Need. Tempprary authorify is reqt^red 
to permit unattended automatic operation of arnateur stations 
u^ng pacl^l rarfio below 50 Spedfic waiver of section 

of ttie OoiTmits^on*s rules is neectod to permit unattended 
bperatfon uhbef automate contrerf while transmitting thlrdi>arty 
iMto on frequendes below ^ MHz. 

'“^ 3, t^e of O^radons. Operations will Involve packet-switched 
trarWier of toeitoages b^ween unattended amateur statkms op- 
erating UTKtor autcmiatic control on HF, 

^ a. FajrpoSe; The amateur stations participating in the STA will 
tonctlbri as relsW Nations in a tong-had HF net called SKIPNET 
- connects at the end points with the existing and radd^ 
growing VHF amateur packet-ratfio network. The VHF packet 
rtotwodc is pres^tly capable of only tocal and regiaml message 
fOrwardii^ up to about ISO ndles reliably arid up to about 300 
miies at the extreme, SKIPNET will provide the long-dtotarice 
links needed to ^ectari amateur packet-radio message-transfer 
capability throughout the United States, thus significantly en¬ 
hancing the amateurs* emergency-communications capabiRtles. 

bi Objectives: The objectives d this rPqiiestfor STAare: 

(1):to prove the concept of unattended automatic control of HF 
packet-radio stations; 

to dentonstrate experimentally Ihat such operation can be 
conducted without: (a) harmful interference to other usem; (b) 
malfunction of transrnitters suCh that they deny othcHs the use of 
n the operating frequency; Srid| (C) tfsrismlssidri of improper com¬ 
munications without timely corrective action. ir 

pprrnarient riiitb Chahgf to permit Unattended auto 

of hF packet-radio stations. ‘ 

tog df aidhbrity by the Comrriissibri^brid that such authority be ’ 
pentiitted tor six mOriths> The dperaUdris are to be on a 24-hdur 
■:;ibi^f|uririil|hi^l^^j|^ 

S.Oiasspf Stattons andBadioServioe. Aiistotipnsare itoensedln 
the amateur service, arid all hotel a minimuiri of af^rierai Class 

^JIb ip^^dri- bdeto^ctoe of the stations are gtyen In the individual 

If. G^rarirto Frequences, the operating frequmicles are fisted 

cies of the channels. It is our intention that the frequencies listed 

kHz in ^der to avee intertoreitoe. One or more of these fre^n* 
cteswillbe to use at ar^dneUme, accdrdtogto diulYmt {:XGpaga- 

1^^8l®li^^i^^llllMHiiii®iMI^ 

(^^sKledge of 10150 kHz to be respected at alittoies), 

9. butfxa Ppw^ d transmiters. The trai^iter output pc^r 
shaiR miekceed^O watts. 

to. Type cf ^toston. 42D and FIDene^ns are to be used. 

11 . Desc^to^^ P^^^^hna. A V of antennas w^ be used. No 

spectoi waiver c^the nies to requested^^ 





uplinked byGB2UP 

FTO:W0RLI @ NK6K f W0RLI FDErGSUFQ @ GB3UP I G8UFQ 
Msg# MMDD UTC T Size TO @ BBS FROM TITLE 

1328 0614 0632 781 DCE GB3UP G8UFQ 

Time.H For W0RLI “C” source (Help!!) 

R:870614 0430 @ G1AWD G8UFO #1587 (Reading 1091 LI (TVPRG BBS] 

R:870614/0304 @ G4MTP #1457(DAVENTRY BBS) 

R:870614 0222 @ G1 OIL #2265 (Wolverhampton) (Maxpak BBS] 

R:870614 0140 @ GB3CD #1659 (Cheshire I083TF) 

R:870613 1143 @ G4CLI #333 (Wakefield) (l093FPj 
R:870613 1131 @ G8UFQ #237 (Grimsby) (l093XNj 
W0RLI @ W0RLI 

Hi. You should have received a letter explaining my interest in your "C" source for the BBS code. Could 
you please tell me where I can get hold of the TIME.H file that you use when compiling. I am most 
interested in playing with the code as I am a newcomer to "C” and It is an Ideal opportunity to try and 
learn it. Many thanks. Graham G8UFQ @ G8UFQ via GB3UP 


Fig 1. Message from G8UFQ to WORU via the U011 DCE, 


ment to the FCC, and then petition 
for a rules change that would make 
whatever they were doing under 
the STA part of Part 97 and legal 
for any amateur. 

Such is the case with the current 
STA. Its purpose is to run an exper- 
iment and gather data on 
unattended»automated HF packet 
operation. Hopefully, the final re¬ 
port will show that such operation 
is a benefit to the amateur commu¬ 
nity and the general public In times 
of emergency, that it does not 
cause undue hardship on current 
users of the band, and that it 
does not damage the ionosphere. 
With hard facts in hand, we will be 
in a stronger position to petition 
the FCC to permit regular automat¬ 
ed unattended operation on HF as 
a regular part of the amateur regs. 
The STA will also provide a focus 
on related Issues. For example, 
the sort of operation the STA will 
allow Is something that has not 
been popular In some corners In 
the past, I.e., a net that Is always in 
session. The packet style of chan¬ 
nel-sharing is starting to occur, but 
the sharing now is only with other 
packet users. As practice has 
shown over the past several years, 
channel-shahng between voice- 
users and data-users seldom 


works to anyone’s advantage, 
even if the packet station is attend¬ 
ed. Where a packet net differs 
from older types of “perpetual 
nets” is that liter- ally thousands of 
hams are be- ing served by the 
HF-packet network. This service 
should more than make up for the 
removal of “the packet frequen- 
cy(ies)" from the pool of old-style 
QSO frequencies. 

The purpose of the STA is not 
to show that no one will be dis¬ 
placed, or that an automated HF 
network fits in the current Interna¬ 
tional bandplarts. As with anything 


new. the old must be juggled 
around a bit to make room. 

Part of the purpose of the pro¬ 
posed STA Is to document the 
number of messages and the num¬ 
ber of to/from address pairs ser¬ 
viced by the STA network. The 
STA should generate usable re¬ 
sults, since most of the partici¬ 
pants come from the ranks of the 
current “14.109" network (seethe 
January 87 column). 

The text of the STA requested by 
the ARRL is reproduced in the 
sidebar, minus some legal boiler¬ 
plate. 


U011 DCE 

A quickie to finish up this month: 
the U011 DCE is now seeing regu¬ 
lar use as a mail gateway between 
the UK, the US, and Australia. 
GB2UP at the University of Surrey 
Is the satellite uplink in the UK, and 
GB3UP is the local BBS. VK5AGR 
is the gateway in Australia; NK6K 
and K1KSY are handling the task 
in the U.S. Figure 1 shows one of 
the first messages to come 
through via GB2UP for forwarding 
via NK6K. 

See you next month. ■ 


• SUPERSCAF• 

(A Switched-Capacitor Audio Filter) 



Sup«rSCAF is a versatile switrhed-capacitor Hlter 
for eliminating interference and noise on CW, SSB, 
RTTV, AMTOR. PACKET and other narrow band 

modes. Extremely steep filler siiirts remove adjacent 
clutter and noise to enhance weak signal reception and 
greatly increase inteiligibiiity and listening comfort. 

SuperSCAF incorporates a switchc^d-capHcitor 
bandpass filter, an economical Implementation of 
digital filter technology. Extreme sharpness, stability, 
accuracy and complete freedom from ringing character¬ 
ise this design approach. Bandwidth is adjustable from a 
minimum of 30 Hz to a maximum of 3700 Hz, allowing 
optimum passband tailoring under widely varying condi¬ 
tions. Skirt slope is 150 dB per octave (about twice as 
steep as a good crystal filler), and stopband attenuation is 
at Ica-st 51 dB. SuperSCAF is connected via the receiver’s 
speaker or headphone output and provides 1.5 Watts lo 
drive a 3.2 to 8 Ohm speaker. SuperSCAF operates from 
105 to 130 VAC. 

SuperSCAF is available as an easy to assemble kit. 

No adjustments, calibration, or test equipment are re 
quired. The kit can be completed by most builders in one 
or two evenings SuperSCAF isavailable for S 129.95 plus 
ST 00 jdrippingarrd handling. Order from AFtroiucs. Inc., 
PO Box 785. Longwood. FL 32752-0785. Florida reri- 
dents should mclur^ state sales tax 

AFTRONICS, INC. 

P.O. BOX 785 

LONGWOOD, FLA 32752-0785 


CIRCU 251 ON READER SERVICE CARO 


* * N£W * * 



learned all of my code and theory while 
driving to and from work, it was easy.*' 

If you ddn't have ttrr^ to read books & lake mites at 
iKgrta for the th^ry or spend hours txtp^ng code 
practice can learn them by simply listening at ydur 
leisure You will learn not only the exact questions and 
answers on your lest but the detailed tiieory behind each 
one. You will thoroughly understand what you are being 
asked and why the answer is correct. 

New Novice, New Technlclan/General, Advanced, Extra. 
Theory courses on audio cassettes. $19.95 ea. 

Learn code non stop all the way from scratch through 
Novice to Extra class speed (0 to 23 words per minute) 
with one course. Code is learned at a high rate with wide 
spacing between characters. A completely structured 
course which will take you in easy steps to your license 
class speed. Simply listen at your leisure. 

Code course on audio cassettes. $19.95 
VEC type code GeMral or Exfra Exara ta(M C90 $7.95 sa. 

Shipping 3.iX) per th^ry or a)de course. tapes 
Sl .fW Ch^k, MO. Visa m MC. Courses shipped same 
day received. 

AMATEUR RADIO SCHOOL KB6MT 

Jerry Ziltak K66MT (7 years instructing students) 

2350 Rosalia Chive. Dept. B. Futleittm, CA 92635 

_ (714) ^0-8442 _ 

CIRCLE 288 ON READER SERVICE CARD 


Cl«v«l«nd 

kP I ES of Eloo^ronlos 


AcorveitiKt Member National Home Study Council 



CIE is the world's largest independent 
study electronics school. We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology is also offered. 

Study at home —- no classes. Pro¬ 
grams accredited and eligible for VA 
benefits. 


m Cleveland Institute of Electronics 

1776 East 17th St., Cleveland, Ohio 441H 
YESI I want to get started. Send me my C|E school 
catalc^ including detaib about tlur AsaK^ciate Di^e 
pre^ram. 

Prmt Name_ 

Addre^-- Apt- 

City_ State_Zip_ 

Age-Area Code/Phooe No- 

Check box kx G. 1. Bullecin on EducatiomI Benefits 
Q Veteran Q Active Duty MAIL TODAY! 

AAR80 

CIRCLE 157 ON READER SERVICE CARD 
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IjAMSATS 




Phase 3C 


Elated Launch Date: Early 1988 


CPREUMINARY ESTIMATES) 



As April 1987 

Summarr^ Mofle Bt iif^ 2 nwtmdown Atockli: 14 cm and 2 meteis 


70 cm down Beacons: Mode B: Cenerat Be^on 14SB115; Engineering 

Beacon 145,975 ModelL: General Beacon 435.650; Engine^g Beacon 

435.675 Mode S: 2400.640 



Uplink 

Downlink 


(MHz) 

(MHz) 




145,975 

Engineering Beacon 


435.425 

145,975 

Passband limit, upper 


4&435-': ' 

145.965 

'"■'■■"' 



145:955 

v=: ' ' 


.r 435,455 ;: 

145,945 



435:465 

145.935 



" . 

^ ■ 145:925^ 



435,485 

145.915 



435:495 " 

145.^5 




145.895 

Passband center 



■ 145.88$' 



. #35:5^=:=: 

145,875 



#35335 

145,^5 




: , 14R8SS: 



■■ #39555== 

. ■ 145345: 



.. 4H;5fe ■ = 

■ 145,835; 



,#35.575 =■= 

: 145.825; 

Passband limit, lower 



145:8125 

General Beacon 

Mode |L; 




L Uplink 

|1 Uplink 

Downlink 

|2 Uplink 

1269325 



1 Passband limit, upper 

1269.330 

145,820 


144,440 J Sub-band limit, upper 

1269,340 

149830 

435.960 

144.450 

1269.350 

149840 

#i5;950; 

144,460 J Sub-band center 

1269.360 

145.850 

435,940 

144#^." 

1^370 

,,, 145.860 

435,930 

144.480 1 Sub-band liniil,, lower 

1169^ 


43'5.920 


1269390 


'435.910 


1269.400 


435.OT 


1269.410 


435,890' 


1269.420 


435.880 


1269.430 


435:870 


1269440 


435'860 


1269^50 


435,850 

■ ; L::':Passband Center; 

1169460 


435,840 


1#94:70: 


435=830 


1269.480 


435.820 


126$!490 


435.810 


1269300 


435:800 


^ 1269510 


435J90 


1269510 


435,780 


: 


■ 43S;770: 

r:.:. , . ^ 

1269340 


■^43$;7^- ■ 

' ■ ■ ■= ' . ■=■•“ "■■■' 

1269350 

■ ; . 

43S:W 


1269360 


-435,740 


1269370 


rMS7m: 


1269 575 


'#3S,725' ■ 

t Paasband limit, tower 



■"■439675^ 

Enj^neering Beacon 



435.650 

■General-'BeMn 

ModeSi 

uplink 

Downlink 




2400;640 

Beacon 


#35:610: r 

2400.695 

Passband limit, lower 


■:435:6i5:: 

2400.700 



435.620 

2400705 



: 

2400.710 

Passband cefitef 


435.630 

2400.715 



: 

2400.720 



435.640 

.2400:715 

Passband'limitilpwer- -■■ 

RUPAK: 

126^:675" 

435.675 

'Single- channel. 

■ . Smmm: #4SAT': m, ^ 


Fig. 1. 


Andy MacAIHster 
2310 Romayor Court 
Pearland TX 77581 

WHERE IS PHASE 3 C? 

Even though satellite activity 
has been on the upswing since 
AMSAT-OSCAR-10’s return to the 
air, we can’t help wondering 
about A’O'IO's replacement. 
While still exciting. A-OlO is not 
the satellite it once was. 

There is a lack of telemetry on 
the general beacon frequency, 
and the attitude of the spacecraft 
is obviously uncontrollable. 

So when will Phase 3 C gradu¬ 
ate to OSCAR status? 

It’s been over a year since 
Phase 3 C, accompanied by three 
trunks of parts, tools and gear, 
was delivered to Continental Air 
Cargo at Denver’s Stapleton Air¬ 
port for its journey to Houston and 
Frankfurt, Germany. After 12 
months of construction and test¬ 
ing by the Colorado team of AM- 
SAT satellite builders, the nearly 
completed space fra me was sent 
to the group at AMSAT-DL (Ger¬ 
many) to be finished. 

Today Phase 3 C awaits word 
on the much-delayed launch 
schedule of the European Space 
Agency. It is still in West Germany 
undergoing some final upgrades, 
including the new, radiation-hard¬ 
ened memory circuits donated by 
the Harris Corporation. The addi¬ 
tion of these new memory ICs 
should allow the satellite to sur¬ 
vive the rigors of space radiation 
far better than its predecessor, A- 
0 - 10 . 

Once a launch date is set for 
Ariane mission V-21, Phase 3 C 
will be readied for lift-off. 

When will this happen? AMSAT 
anticipates an early 1988 launch, 
although all could be ready if a 
launch came as soon as this au¬ 
tumn. 

The many delays in the Eu¬ 
ropean Space Agency launch 
schedule have been blamed on 
problems with the HM7-B third- 
stage engine built by SEP of 
France. 

In May of last year, the V-18 
mission was lost due to an ignition 
malfunction in the third-stage en¬ 
gine. Earlier this year, after the 
engine ignitors were redesigned, 
the HM7-B for the V-19 mission 
was damaged in the SEP vacuum 
chamber testing facility. 
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Now the engine from the V-20 
mission, brought in to replace the 
damaged V-19 motor, is having 
problems with the turbopump 
bearing system. Hundreds of mil¬ 
lions of dollars worth of satellites 
are waiting for their turn to fly. 
Phase 3 C will be one of four pay- 
loads on the first Ariane 4 vehicle. 
We all hope for a successful lift-off 
soon. 

What can Phase 3 C do that 
A-O-10 cannot? (Note the prelimi¬ 
nary frequency plan for Phase 3 C 
in Figure 1.) A-O-10 was primarily 
a Mode B satellite (70 cm up and 2 
m down). Phase 3 C offers three 
prominent improvements in addi¬ 
tion to the standard Mode-B 
transponder and functional Mode- 
L system (23 cm up and 70 cm 
down). 

The first new item seen in the 
figure is Mode JL. This will allow 
simultaneous J (2 m up and 70 cm 
down) and L activity. Note that the 
Mode-J transponder is a subset of 
the Mode-L downlink. The Mode L 
transponder is 250-kHz wide with 
a 40-kHz wide Mode J within it. 
This will allow those with 1.2- GHz 
equipment (Novices?) to commu¬ 
nicate with hams using 2 m for 
their uplink, assuming both have 
the necessary 435-MHz rigs for re¬ 
ception. 

Another important addition 
found on Phase 3 C is the Mode- S 
transponder with a 70-cm uplink 
and a 13-cm downlink. At first, the 
2.4-GHz downlink may seem 
rather foreboding, but I would be 
surprised if simple construction 
articles and kits don’t show up 
soon. Four-foot homemade dish¬ 
es with single-board receive con¬ 
verters should become quite com¬ 
mon. 

Many innovative hams and ex¬ 
perimenters have been building 
2.1-GHz TV converters for years. 
The article, “You Can Watch 
Those Secret TV Channels” by 
KOJB and KOFQA in the August 
1979 issue of 73, demonstrates 
one of the earlier, yet functional, 
home-brew projects dealing with 
microwave receive converters. 

The Mode-S transponder is 
quite narrow (20 to 30 kHz), but 
should be capable of supporting 
at least four SSB QSOs with no 
problem. During final tests around 
June 1986, the measured power 
output was 1.25 Watts. This was 
for nearly 700 continuous hours. 
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The overall transponder efficiency 
is about 17 percent. Mode S rep¬ 
resents the highest frequency yet 
for a hamsat transponder. 

The final item noted in Figure 1 


is RUDAK. This stands for Regen- 
erativer Umsetzer fur Digital Ama¬ 
teur Kommunikation, or Amateur 
Radio Digipeater. It will be AX.25 
Continued on p. 60 
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EVER SAY DIE 


from page 10 

make DX contacts in ''his” CW 
band. 

Then came sideband, which 
kind of snuck up on the old-timer 
AMers—starting on the high end 
of 20m, where only the lowest of 
low would even listen. Sideband 
started at one end of the band and 
swept down until it forced the 
AMers, kicking and screaming, off 
the tow end. 

By the mid-60s AM was about 
gone, with Just a few hold-outs like 
W20Y doing their best to make 
life miserable for as many of us as 
possible. 

It was a desire to go back to the 
good old days of the privileged 
ham—the old Class A ham^ 
which brought on Incentive 
Licensing in 1963. The 3995 
group of AM old-timers had 
moved to 3999 with their private 
club. FCC Commissioner Sterling 
(a ham) had made a mess of 
things as far as the old-timers 
were concerned with his damned 
Novice, Technician, General, and 
Bxtra crap. The ARRL proposal 
which blew our whole hobby to 
bits was essentially designed to 
undo George Sterling's changes 
and put things back the way they 
were before WWII. 

We had a little excursion in the 
early 70s when FM and repeaters 
came along, but that didn't 
change the low bands—which are 
pretty much the way they were 
almost 30 years ago. 

Lacking the youngsters to in¬ 
vent and pioneer new communi¬ 
cations modes, I guess we'll be 
using sideband from now until 
we lose the rest of our bands to 
commercial interests. We've 
moved in about 20-year spurts in 
the past—spark 1900-1920, CW 
1920-1940, AM 1940-1960, SSB 
I960-? That’s about it, eh? 

Conversation 

There are a few troublemakers 
who have been caviling about 
what they feel is the dreadful intel¬ 
lectual void on our bands. They Ve 
been bitching about our sticking 
to making our contacts boring be¬ 
yond belief. I think it's time to 
speak up for the average ham and 
show up these intellectual snobs. 

If you've done any hamming 
recently, you know as well as I that 


with few exceptions there’s noth¬ 
ing even remotely approaching a 
clear channel. We're still stuck 
with our 1950s horribly antiquated 
sideband technology which as¬ 
sures us of QRM-packed con¬ 
tacts. When you're hearing only 
about 10% of what a chap is say¬ 
ing to you, you have to know what 
he’s saying before he says it. Fur¬ 
ther, it's very helpful to be able to 
make a contact with nothing what¬ 
ever heard beyond the call. . .and 
that's what we’ve got. 

If the handle comes through, 
that's a plus—probably because 
the chap has spelled it out several 
times and you've managed to get 
a letter here and there, then 
pieced the parts together in what 
looks like a name (checked in the 
Callbook, Just in case). But without 
the name, ' 'old man ’' is Just fine. 


The main thing is to be able to 
sense when the other chap has 
stopped sending so you can come 
back. That's the tough part. Usu¬ 
ally you can Just make out his 
voice in the bedlam and go back, 
thanking him for the information 
on his rig, his antenna, his loca¬ 
tion and his weather and your 
report (put 5-9 in your log—you 
can't go wrong with that). Assure 
him that you're filling out his QSL 
now and thank him for offering to 
send his—give him his 5-9 report 
' 'with a little QRM''and turn it back. 

This is our normal ham contact 
and it’s ideally suited to our com¬ 
munications system. Beyond the 
call, nothing further has to really 
be communicated. 

In case of one of those rare con¬ 
tacts where the other chap is 
banging in and swamping the 
others on the channel, instead of 
dozing off you can keep up a lively 
conversation with whoever is In 
the shack with you—or, better yet, 
read 73. I used to get most of my 
construction projects built while 
making contacts. I developed a 


sort of sixth-sense which would 
alert me when the other chap 
would turn it back. These days I 
have my little computer in my 
lap to answer my mail and write 
editorials. 

Have you ever tried to think of 
something interesting to say dur¬ 
ing a contact? Most ham minds 
come up with a total blank on that 
one, so they do like me and repeat 
the usual ritual—something that 
comes automatically and requires 
no thought whatever. Hey, we 
don’t want to use up the mind, do 
we? Better to save li for some 
more important use. 

Now and then I've suggested 
shortening our contacts so we 
might have less QRM. I wonder If 
a Contact Book—a book with the 
essential information from each 
active amateur which could be 
looked up after a contact has been 
consummated—might be a good 
project? Then all we'd have to get 
through would be the call letters. 
From there on we'd look up the 
contact in The Contact Book 
which would give us the name, 


town, rig, antenna, and perhaps 
even a paragraph of two of non- 
essential information. All reports 
would be, as now, 5-9. Yes, yes, I 
know—you're worried about the 
weather information. I have an 
answer for that, too. On the back 
cover of the book we’ll have a 
weather spinner. When you look 
up the contact you spin It and find 
out whether he has rain, snow, 
cold, hot, or whatever. 

But what, you ask, if the chap 
changes his antenna? Hey, we'll 
bring out a new, updated edition 
of the book every ten years, so 
where’s the problem? 

I remember a few years ago 
when I used to ask my contacts 
what they did. For the last few 
years everyone I’ve contacted has 
been retired, so we don’t even 
have to put that in the book. Ham¬ 
ming is a great hobby for those 
with unlimited time to do nothing 
of any value whatever—almost as 
good as playing golf, which has 
been described as a way of need¬ 
lessly extending useless lives. 

Cheers. 


Almost everyone I see using the 
telephone in any kind of noisy en¬ 
vironment tries to cope with the 
problem the same way: They stick 
their index finger in the other ear 
to block out the noise. This may be 
helpful in digging the wax out of 
the unused ear, but it’s of no use 
in making it easier to hear. I guess 
they don’t teach much about ears 
in school these days. 

If you use the right technique, 
you’ll be able to hear over the 
phone despite almost unbeliev¬ 
able background noise. You see, 
we have an incredible computer 
built into our head (big news 
flash!), one quite capable of sepa¬ 
rating the sounds from each ear, 
allowing you to put your attention 
on either, both, or none. This is 
called the cocktail party effect. 
Perhaps you’ve noticed, when 
you're in a room full of people, that 
even though there are a number 
of conversations going on around 
the room, you can selectively lis¬ 
ten to any group you want. 

The noise that’s really bother¬ 
ing you when you’re using the 
telephone isn’t what’s coming in 
the other ear, it’s the noise being 
picked up by the telephone micro¬ 
phone and coming into the same 
ear you’re trying to use to hear on 
the phone. Right, all you have to 
do is put your hand over the mike, 
not a finger in your ear. The brain 
will shut off the second ear for you 
with more efficiency than your 
finger—and the noise won’t jam 
the Incoming conversation. 

Make sense? Now. go out and 
educate the world on how lo use 
the telephone. It's a thankless job, 
but someone has to do it. 

Vox Pop 

Virtually every rig has a VOX 
circuit built in. Other than as a 
sales feature, I wonder why? I 
haven't heard anyone use a VOX 
in years... and thank heavens! 

The voice on xmlt (VOX) 
seemed like a good Idea. How 
great to be able to talk with some¬ 
one almost as we do when we 
meet them in person. Two people 
can't, even in person, talk at once, 
so presumably a VOX circuit 
should enable us to have contacts 
that are more like talking in 
person. Alas, It doesn’t work in 
practice. 

There are several problems 
with the system. First, let’s say 
your VOX works fine and your rig 
can go on and off the air without 
relays snapping and popping. 
Even so, every time you pause for 
a breath or a thought, your receiv- 


''Incentive Licensing, which blew our 
whole hobby to bits, was essentially 
designed to undo George Sterling's 
changes and put things back the way 
they were before WWIi. ” 
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er comes back on. Now, if the fre¬ 
quency is completely silent, this 
might not be a major problem, but 
when was the last time you heard 
a silent frequency on the low 
bands? No, every time the receiv¬ 
er comes on. you're subjected to 
noise.. .a lot of noise. 

We'll do a lot to avoid the 
noise—such as draw out our 
words while we try to think of what 
to say next. We’ll errr and ahhh to 
keep the damned rig from turning 
off until the brain gets into gear 
again. 

Not every rig goes into the 
transmit mode silently. Then, with 
a VOX, you have a relay or two 
snapping after every pause for 
breath. Drives you crazy. Well, it 
sure drives you away from VOX. 

Then there's the problem of not 
knowing if the chap has turned it 
over to you or is just catching a 
breath, in which case you'll dou¬ 
ble for a while.. .and then stop 
using your VOX. 

When there’s much QRM, VOX 
is useless anyway. We can make 
contacts through pretty heavy in¬ 
terference because our contacts 
are all identical. If we hear even a 
shred of the word “nine,” we 
know it's a signal report of five by 
nine, which is what you get no 
matter how weak or how unintelli¬ 
gible your signal is. When we hear 
the letters Q, S, or L, we know he’s 
promised to send a card and 
wants one of ours. The only 
touchy parts of a contact are the 
call and the name—everything 
else is cookie-cutter. The name is 
either Bob or Bill, anyway, so 
please give me your call again. 

That's why no one uses VOX. 
So now explain to me why we're 
still paying for this artifact that has 
never been of much value and 
isn’t even used now. Perhaps we 
should mention it to the manufac¬ 
turers. 

Yes, I agree it’s handy to have a 
rig designed so it can be used for 
fast break-in on CW. I’m not going 
to stir up anything by wondering 
what percentage of us actually get 
on CW—and, of that minority, how 
many use fast break-in. 

Now, while I'm discussing vesti¬ 
gial circuits, I would like you to 
turn your damned voice processor 
down. About the only time a voice 
processor will help is when you're 
trying to drown out a bigger signal 
in a pileup and could care less 
about intelligibility. It's not likely 
you'll be understood, considering 
the distortion, but the circuit will 
increase your average voice pow¬ 
er and tend to wipe out everyone 
else on the channel. 
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You know full well that the 
speech processor distorts your 
voice, right? So why on earth are 
you using the damned thing? Turn 
it off! If your signal is too weak to 
get through without it, buy an am¬ 
plifier or put up a better antenna; 
don’t crank up the processor and 
garbage up the frequency. 

Some hams have a very serious 
problem—they want to put out ev¬ 
ery lousy Watt they can, so they 
turn up their mike gain and the 
compressor, with the result that 
every sigh, gasp, and stomach 
rumble modulates the rig 100%— 
as does every background noise 
in the shack—kids yelling and run¬ 
ning around, the wife screaming 
at 'em. Give me a break. 

Yes. I know there's a paranoid 
feeling that if the output meter 
doesn’t stay up around 800 Watts 
no one will be able to hear you. I 
remember one time I was talking 
with a chap in Tokyo on 20m and 
my final dropped dead. I appre¬ 
hensively called to see if I could 
get through with my driver and let 
him know what had happened. He 
came right back and said the drop 
in my signal wasn't really notice¬ 
able. I carried on the contact, feel¬ 
ing weak and vulnerable, expect¬ 
ing at any moment to lose him. 

Tell you what, give me a hand 
(well, voice) asking chaps with 
their gain and compressors set 
too high to back off so we can hear 
what they actually sound like. This 
will also narrow their signal, allow¬ 
ing someone else to get a word in 
edgewise. 

Just one of us won't get any¬ 
where with this. It's going to take 
some wearing down of the more 
serious offenders. They’ll be 
madder 'n hell with the first few of 
us to ask them to turn things 
down, but even the worst of lousy 
operating can eventually be 
corrected if we are polite, but firm. 
The hard part is in not getting 
mad right back when they attack 
you for having the gall to suggest 
they're screwing up. Use the 
ittegitimi carborundum approach 
—wear the bastards down. 

RADAR JAMMING 

The battle between motorists 
and moving tax units—also 
known as radar-bearing police 
cars—continues to escalate. 
Since they’re mostly using 10.5 
GHz. which almost amounts to 
sharing our 10.0--10.5-GHz 
ham band, perhaps we should 
keep up with what's been hap¬ 
pening. 

It all started years ago with the 
first police radar units. It didn’t 
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take long before Regency came 
out with a detector. Alas, it wasn't 
sensitive enough to be of any real 
value—which made it worse than 
nothing because impressionable 
motorists would invest in it and 
then drive along at speed, believ¬ 
ing they were safe from police 
attack. 

Two chaps from Drake decided 
to make a 10.5-GHz receiver sen¬ 
sitive enough to actually do the 
job. It worked gangbusters, so 
they formed Cincinnati Microwave 
and started making the Escort. 
This revolutionized the field—and 
made millions for the ex-Drake 
techies. 

The earlier receivers had just 
been tuned detectors—and this 
included the Fuzzbusters, which 
thus gave minimal warning. I tried 
most of these as they came out. At 
one time I had six of ’em mounted 
in my van. Some were better than 
others, but none were very good. 

The Escort was the first super¬ 
heterodyne receiver. Turn in your 
ham ticket if you can't explain the 
difference and diagram how a 
superhet works—and why it is so 
much better. 

As Escorts and a growing num¬ 
ber of knock-offs proliferated, it 
was inevitable that the police 
would counter these detectors. 
Efforts by states to outlaw the de¬ 
tectors were knocked down by the 
courts, so the radar makers came 
up with a hand gun system which 
gave no warning. Bad news for 
speeders, right? Well, before you 
get too smug, remember that sur¬ 
veys show that over 90% of the 
cars on many highways exceed 
the 55-mph limit. 

This police escalation has 
resulted in a brisk market for 
jamming transmitters. Oregon 
Microwave claims they’ve sold 
over 40,000 so far. A jamming 
transmitter can be set to transmit 
an audio tone which will be read 
by the police radar as a speed— 
you set the speed. 

I read an article in a car 
magazine saying they tested ’em 
and none of these jamming trans¬ 
mitters actually work. Jammers 
are, of course, illegal. 

For those of you who, like me, 
don’t like to dawdle while driving, 
there actually is a radar jamming 
device which not only works, but is 
legal. Let's say I’m driving a 
Porsche 911c, which is designed 
to be quite safe at 160 mph. I’m on 
a straight highway at 2 a.m. and 
there's not another car within 
miles. Do you really think I’m 
going to endanger myself by driv¬ 
ing at 55 mph? I'd likely fall asleep 


from boredom. This is a mafor 
cause of accidents, by the way. 

Now I suppose you’re anxious 
for me to publish the relatively 
simple circuit for this effective, 
legal radar jammer. Well, I don't 
see why I should, since I already 
published It several years ago 
in 73 —complete construction 
plans. 

The unit is brilliant in design— 
invented by a radar design engi¬ 
neer. Here’s how it works. A radar 
transmitter sends out a pulse and 
then listens for it to be reflected 
from things. Reflections from sta¬ 
tionary objects are ignored, with 
the receiver designed to hear the 
audio tones generated by moving 
objects—the Doppler shift, it's 
called. 

Different cars reflect different 
amounts—so a big truck or van 
with a fiat front which reflects the 
radar signals well can be picked 
up at a much greater distance 
than a small sleek sports car. 
Okay, suppose we mount a high- 
gain antenna which is tuned to the 
radar frequency on a car. This will 
reflect back one whale of a signal 
compared to that reflected just by 
the car itself. It’ll thus be picked up 
further away and the strength of 
the reflected signal from this 
tuned antenna will mask anything 
bouncing back from the car itself 
as it gets closer. 

The next step is to see that this 
walloping reflected signal reads a 
low speed on the radar unit. By 
mixing a low audio frequency with 
the reflected signal, the police 
radar will indicate the speed of 
your choice. And all this is done 
with no transmitter—^just a very 
effective passive reflector. Well, 
mostly passive, except for per¬ 
haps a 25 mph audio tone with 
which you’re modulating the 
returned signal. 

This won't help against police 
planes. You need a sun roof to 
avoid these. Nor will it help 
against unmarked police cars or 
police cars that come up behind 
you and clock you. 

If any readers have had suc¬ 
cess in radar jamming I'd like to 
hear from them. Until then, I 
suspect that hitting the radar 
frequency closely enough to jam 
may be difficult. That's what I like 
about a semi-passive reflector—it 
just does a better job of reflecting 
than your car, plus a slight mas¬ 
saging of the signal. 

By the way, if you're a law and 
order fanatic, maybe you’ll start 
pressuring Congress to kill the 
55-mph limit. Figures lie and liars 
figure—so before you start believ- 




ing government reports that the 
speed limit has saved lives, better 
check it out. Car S Driver blew 
that baloney to smithereens, 
showing the bottom line to be 
more lives lost with the 55 limit 
than without it. 

Well, how about all the gas 
savings.. .right? That was the 
original justification for the 55 law. 
Baloney again. We*d save more 
gas if we increased our tire pres* 
sures by a couple pounds than we 
save by driving slowly. It’s a politi¬ 
cal ploy, pure and simple—it’s 
wasting a lot of time for millions of 
people, providing a most welcome 
income for towns from fines and a 
bonanza for insurance firms in 
increased premiums. 

The 55 limit may not bother you 
if you poke along in a rusty old 
Chevy, which is dangerous at any¬ 
thing over 40. But it irks me when 
I’m driving a high-performance 
car on clear roads. I’ve taken the 
trouble to train myself to handle 
cars on race tracks—to handle 
them in rain, ice, snow, mud, and 
so on. I’ve driven over 50,000 
miles of car rallies under every 
imaginable road condition. It 
doesn't make a lot of sense to me 
to have to drive at 40 mph on a 
road just because some drivers 
are using cars that aren't safe 
beyond that—or haven't ever 
bothered to develop good driving 
skills. 

Speed doesn’t kill—lousy cars 
and lousy drivers kill. Even more 
often, drunk drivers kill. Sadly it’s 
still macho to drink too much and 
to brag about it. So our kids, striv¬ 


ing to be grown up, drink and get 
killed. The families grieve for their 
loss, but never give a thought to 
the role model they provided 
which led their kid to drink—and 
killed ’em. Every kid I've known 
who got killed while driving drunk 
had drinking parents. 

My parents and grandparents 
smoked and drank. I was fortu¬ 
nate perhaps in not heeding social 
pressures as much as my peers. 
This might have been due to my 
interest in electronics and ham¬ 
ming, which gave me an ego out¬ 
let so I didn’t have to try to look 
older—to be cool—by smoking 
and drinking. 

Sure, I tried smoking—ugh, it 
was awful. I tried beer. . .ugh 
again. The peer pressures in the 
Navy were enough to get me 
drinking—had a great time out in 
San Francisco, but I used trolly 
cars and jitneys, so no acci¬ 
dents—other than a busted foot 
when I stumbled one night. That 
got me 40 years of government 
disability payments—almost 
worth it maybe. What happened 
was the broken bone wasn’t set 
right, so my foot was weak from 
then on. 

After I got out of the Navy I 
pretty much stopped drinking— 
perhaps a cocktail a couple times 
a year—but not if I’m driving. 

This radar/jamming war will end 
when we have a fair system of 
speed limits. Hint: The European 
system of having no speed limits 
on many roads seems to produce 
fewer accidents. 

We’re into a philosophical 


wilderness when the government 
makes laws aimed at protecting 
us from ourselves. The recent 
case of a woman who took drugs 
which killed her newborn child 
being indicted for the child's 
death leads us into a potential for 
suits against mothers who smoke, 
drink, etc., during pregnancy and 
thus deprive their children of intel¬ 
ligence. 

This overprotectiveness seems 
to fail when real money is in¬ 
volved. We know tobacco kills and 
maims, but we do little about it. 
We know alcohol kills and maims, 
but we still encourage it. Heck, 
alcohol is a major profit center for 
New Hampshire—which has its 
own liquor stores all over the 
state. 

Am I suggesting prohibition 
again? No more than I’m in favor 
of the 55-mile limit. Many think 
pregnant mothers should be al¬ 
lowed to smoke, drink, and take 
drugs, all of which we know have 
bad effects on their children— 
many of whom we then have to 
care for in special institutions. We 
call them "special" children. 
Every effort should be made to 
make sure people know what 
the results of their actions are 
going to be. 

We have a similar problem with 
drugs. Every effort to stop their 
sale has failed. It's only by educa¬ 
tion that any real changes can be 
made. As long as kids think it’s 
cool to drink beer, we’re going to 
have dead kids and lots of busi¬ 
ness for ambulances, hospitals, 
and doctors. As long as they think 


it’s cool to do drugs, we're going 
to have more dead kids. Smoking 
is the best of all—with long-term 
benefits for the tobacco industry 
and the health care industry— 
plus the need for schools for 
brain-damaged children. Con¬ 
gress believes smoking is good 
for the economy—and obviously 
they're right. 

So, let’s say that every study 
showing the 55-mile limit is killing 
and maiming more than it saves is 
wrong—let's say that despite 
studies we decide that driving 
faster will cause more accidents 
instead of less. This would mean 
more business for the health care 
industry as well as the funeral 
business—a plus. 

I like that new name for doc¬ 
tors—the health care industry. 
That’s like when they changed the 
name of the War Department to 
the Department of Defense. How 
long before it’s renamed again as 
the Peace Department? It’s the 
sickness business and it’ll stay 
that way until we have hospitals 
that keep people healthy. 

How about you? Are you in fa¬ 
vor of the government making 
more and more laws that force us 
to do what a political group thinks 
is right? Should it be illegal to 
smoke when pregnant? Should it 
be illegal to drink—even a little— 
and then drive? 

One more thing—I don’t want to 
hear that any of you have been 
sending jamming signals on 10.5 
GHz with the explanation that, 
heck, you were just calling CQ on 
one of your ham bands. 
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Chad Harris VP2ML 
PO Box 4881 
Santa Rosa CA 95402 

MACQUARIE ISLAND VK0 
Lonely Macquarie Island lies 
midway between New Zealand 
and the icy coast of Antarctica 
(see VKOGC's QSL card). A year- 
round crew of 22 researchers 
and staff inhabit the isolated is¬ 
land. with a handful of scien¬ 
tists joining them for a few months 
in the summer. They study cos¬ 
mic rays, weather, and the up¬ 
per atmosphere. Fortunately for 
DXers, at least one of the per¬ 
manent staff has been a ham 
radio operator. Graham Currie 
VK0GC lived on the island for a 
year, and recently returned to 
Macquarie after an extended 
around-the-world tour. Graham 


winds. A fog bank shrouds the is¬ 
land 350 days a year. 

Living conditions on the island 
are comfortable for such a re¬ 
mote location. An expanding li¬ 
brary of videotapes, a "bar,'* and 
a pool table provide some rec¬ 
reation, Watching penguins and 
elephant seals is another pop¬ 
ular pastime. More than 2000 
giant elephant seals cluster 
around the living quarters. And 
some of the penguin rookeries 
on Macquarie hold more than 
750,000 birds! 

Ham Radio 

The Macquarie Island ham 
shack sits more than 100 feet 
above the cluster of buildings 
that passes for "downtown" on 
the island. The long, winding trail 
up the hill leads to an excellent 


'‘During the parachute drops, the 
entire population of the island stands 
downwind with their backs to the sea, 
hoping to stop mail and supplies 
from drifting into the ocean ." 


has shared some of what life is like 
on this isolated Antarctic outpost 
with 73 readers. 

Getting to Macquarie is trou¬ 
ble enough. With no icebreakers 
of its own. the Australian gov¬ 
ernment that administers the is¬ 
land hires a suitable ship for 
about $20,000 a day. Each No¬ 
vember (late spring in the South¬ 
ern Hemisphere) the supply and 
crew rotation ship steams three 
days from Hobart, Australia, and 
drops anchor off the rocky 
coast. Helicopters and barges 
then begin ferrying men and 
equipment ashore. Again in 
February the ship returns with 
more supplies and to picks up 
the scientists who were there for 
the summer. For the next eight 
months the only contact Mac¬ 
quarie will have with the outside 
world is an occasional parachute 
drop from a C-130 and, of course, 
radio. 

Weather on Macquarie varies 
from cool to miserable, with tem¬ 
peratures hovering Just above 
freezing, frequent rain, and high 


radio location, but please remem¬ 
ber the hill when you ask for 
skeds. The shack is equipped with 
a Kenwood TS-120 and Collins 
30S1 linear. One minor problems: 
Low-band operation interferes 
with the island's seismograph, 
registering little earthquakes in a 
CQ pattern! 

The antenna consists of six 
450-foot-long wires arrayed 
across the north. (There’s not 
much to work south of Mac¬ 
quarie!) Graham connects any 
pair of wires to a 600-Ohm bal- 
un and antenna tuner. Adja¬ 
cent wires produce a narrow 
beam; other pairs produce a wid¬ 
er spread. Top-banders should 
note that the due-North pair 
seems to work especially well on 
160 meters. The over-water leg of 
the antenna proved the most 
difficult to erect; hundreds of 
pounds of kelp dangled from the 
wire as they tried to raise it out of 
the ocean. 

Why this unusual antenna? 
"Simple," says Graham. "It’s the 
only antenna that can stay up all 
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Graham's card clearly shows the location of remote Macquarie Island. 


year in the face of 80-knot winds 
and salt spray." 

Graham admits to some prob¬ 
lems with his initial QSL proce¬ 
dure. Underestimating the de¬ 
mand for VK0 cards, Graham 
arranged a QSL mail drop with an 
Australian ham. However, this 
ham was not a true QSL man¬ 
ager, as Graham had no way to 
get the logs off Macquarie until 
the relief ship docked in Novem¬ 
ber. (Parachute drops don’t work 
in the up direction, and Graham's 
100-word telegram limit couldn’t 
cover his 6000+ contacts.) So the 
mail piled up until Graham re¬ 
turned to Australia at the end of 
his one-year tour of the island, a 
process that prompted many irate 
letters from impatient DXers. 
"The first thing I did when I re¬ 
turned to Australia was to spend 
the next two weeks, 8 hours a 
day, answering QSL cards," he 
remembers. 

For his second tour last year, 
Graham arranged for the cards 
to be sent to him on Macquarie, 
via periodic parachute drop. Dur¬ 
ing these drops, the entire pop¬ 
ulation of the island stands 
downwind with their backs to 
the sea, hoping to stop mail 
and supplies from drifting into 
the ocean. While this plan would 
have eliminated abusive letters 
to the "manager," it would not 
have provided a speedy reply 
to the OXer; return mail would still 
have to wait for the spring re¬ 
lief ship. 

Fortunately for the peace of 
mind of DXers who could imag¬ 
ine THEIR card landing in the 
drink, Graham got an offer he 
couldn’t refuse from Jim Smith 
VK9NS. Freed of a word limit 
on his teletype, Graham now 
types his log Into an error-cor¬ 
recting, computer-data link from 



Graham Currie VK0GC on his re¬ 
cent round-the-world tour, be¬ 
tween year-long stints on Mac¬ 
quarie Island. 

Macquarie to Australia, where the 
log is printed out and mailed to 
Jim on Norfolk island. The pro¬ 
cess takes less than 2 weeks, 
compared to as long as nine 
months without assistance. 

DXers looking for VK0 contacts 
should look for Graham VKOGC in 
the Brown Sugar Net, 14.309 at 
0300Z on weekends. Graham also 
haunts 1.831/2 at 0900Z on Mon¬ 
days. He moves to 3.795 if he 
doesn’t get any takers on 160, but 
he'll return to 160 if asked. QSL 
via VK9NS. Sunrise 2200Z, sun¬ 
set 0500Z.H 
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Peter H. Putman KT2B 
3353 Fieldstone Drive 
DoyfestownPA 18901 

FEEDBACK 

One of the fun things about 
writing this column is the reader 
feedback, especially on points of 
contention (whether technical or 
otherwise). Back in June. I made a 
proposal to redefine the ARRL 
Band Plan for 23 cm to enable 
Novice weak'Signal operation in 
the segment from 1294-1295 
MHz. shifting the narrowband FM 
simplex segment down 1 MHz to 
1293.00 MHz. Boy, did I get some 
interesting mall on this idea! 

Mike Stone WB0CX)D, who au¬ 
thors the ATV column in 73, wrote 
via a QSL card: “Your proposal 
did not consider ATV subcarriers 
that already occupy that part of 
the band (sound at 1293.75 with 
video at 1289.25). This was all 
hashed out 2 years ago through 
many months of meetings. You 
are grossly overestimating the 
number of interested Novices. 
Why not share 1294-1295? 
Please research all modes before 
making such statements.*' 

Well, there I go again! Mike, I 
based this proposal on observed 
activity here on the East Coast, 
where the predominant mode is 
SSB/CW. I admit I didn't have all 
the data from other parts of the 
country—sometimes it takes a 
column like June to get that re¬ 
sponse. And perhaps I am overes¬ 
timating the number of interested 
Novices! For further illumination, 
let's take a look at comments filed 
by Tom O’Hara W60RG (owner of 
P.C. Electronics): 

“It has been my observation 
that 23 cm is a puzzle to most 
hams, let alone Novices. We have 
had an ATV exciter out for about a 
year now that will work with any of 
the 2/23-cm transverters with little 
sales volume. At Dayton this year, 
I asked Spectrum International. 
The PX Shack, and Transverters 
Unlimited to honestly tell me if 
they have had many sales or inter¬ 
est in 23-cm transverters, espe¬ 
cially with Novice Enhancement. 
The answer was no." 

Tom went on to say: “Gordon 
West [of Gordon West Radio 
Schools] found that those inter¬ 
ested in VHF/UHF go straight to 
Technician class since it is only 25 
more questions to take in addition 


to the Novice exam. When you 
compare the cost of 220 gear and 
band performance, the choice is 
obvious. Moreover, if one com¬ 
pares 2 meters to 220 or 23 cm, I 
can see why many say why not go 
ahead with the 25 more questions 
while I'm at it." 

Tom was a member of the group 
that worked on the 23-cm band 
plan, especially with regard to 
ATV. He was in favor of releasing 
the entire band to Novices—as I 
was—and on his enclosed South¬ 
ern California plan he notes that 
the upper 200 kHz of the 1294- 
1295-MHz segment has been re¬ 
served for Novice weak-signal 
work. This was not indicated on 
the ARRL plan, but I'm glad to see 
someone took it Into consider¬ 
ation. 

Both Mike and Tom raise the 
same point: Why not share 1294- 
1295 MHz? Indeed, considering 
the highly directional characteris¬ 
tics of 23-cm communications, 
with corresponding channel den¬ 
sity, this makes sense. Perhaps 
that 200-kHz segment ts all that 
will ever be needed for Novice 
weak-signal work—if Novices are 
capable of or even interested in 


this type of operation. Okay, 
guys—you’ve convinced me. The 
question is—can we get Novices 
up onto 23 cm to use that alloca¬ 
tion? I’d like to hear from readers 
on this one. 

Nuts and Bolts DepL 

With the increasing numbers of 
transceivers, preamplifiers, and 
transverters coming on the mar¬ 
ket using GaAsFETs, I felt it time 
to discuss the proper care of 
same. 

First, the good news is that 
the prices of GaAsFETs have 
dropped dramatically over the 
past five years. For example, my 
favorite all-around device—the 
NEC 411 series—can be had for 
as little as $1.50 in small quanti¬ 


ties. Blow it up—no problem. Just 
solder a new one in. The bad news 
is that it still doesn’t take much 
effort to blow one out, and that’s 
VERY bad news for those using 
mast-mounted preamplifiers. 

Let's consider a few things that 
don’t mix here: How about Rf- 
VOX circuits and GaAsFETs? 
Specifically, solid-state amplifiers 
with rf-sensed keying (virtually 
any of the major brands on the 


market) which can create switch¬ 
ing transients of enough power to 
obliterate the device in use. It’s 
happened to me many times on 
432 with a Mirage 0101 ON and an 
ARR 432VDG in a home-brew 
housing. 

If you employ such amplifi¬ 
ers, either turn the dro(>out delay 
to absolute minimum, or select 
the FM setting. This has no ef¬ 
fect on the linearity of the amplifi¬ 
er—they run Class AB in SSB or 
CW—but disables the dropout de¬ 
lay system. Next, disable the Rf- 
VOX on your transceiver or 
transverter by switching such a 
circuit out or desoldering detec¬ 
tion diodes. Lastly, employ a sys¬ 
tem of hard-keying with external 
relays to switch into transmit and 


actuate any external relays. 

Even with such a system, rf 
transients from medium- to high- 
power amplifiers still pose too 
much of a threat to the GaAsFET. 
Now is the time to think of se¬ 
quencing the various active parts 
of your station, such as the ex¬ 
citer, amplifier, and preamplifier. 
By sequencing. I mean a system 
where the order in which the ac¬ 
tive stages key or unkey is always 
the same, allowing small delays 
between each stage to ensure 
solid key-up/down. Ideally, with a 
mast-mounted preamplifier and 
single feedline, you’d want to 
switch the preamp out of the line, 
then switch the amplifier to stand¬ 
by. and finally key the VHF/UHF 
exciter. 

When going into receive, the 
process is reversed: The exciter 
drops out, the amplifier goes out 
of standby, and then the preampli¬ 
fier is switched back inline. In the¬ 
ory, all of the rf present on the line 
has dissipated before the preamp 
is connected. If sequenced cor¬ 
rectly, this should be and is the 
case. But you must ensure that 
the sequence is always the same, 
every time. 

Some common schemes em¬ 
ploy a series of relays connected 
in a sequence (see Fig. 1) so that 
the contacts of the first connect 
voltage to the coil of the second, 
the second to the third, and so on. 
This isn’t a bad idea, and in the 
key-up mode the relays will fire in 
the correct order. But how do you 
get them to drop out in reverse 
order? Removing the voltage to 
the first relay drops all of the re- 


'7 asked Spectrum International, The 
PX Shack, and Transverters Unlimited 
to honestly tell me if they have had 
much interest in 23-cm transverters." 
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lays at once, which may or may 
not result in an rf spike going up 
the transmission line. 

A more sensible approach is to 
use a ramping system, similar to 
that used in the Advanced Receive 
er Research sequencers (see Fig. 
2).’ This design employs an 
LM3900 as an integrator, driving 
four sections of an LM319 (func¬ 
tioning as a quad comparator), 
which in turn actuates reed relays. 
The trick is that the output from 
the integrator is a linear voltage 
up and down ramp. By using the 
voltage dividers on the + inputs of 
each LM3900 section to set a 
threshold trigger value, they will 
change state and pull in the relays 
in a precise order. When the 
voltage drops (key-up), the fall of 
the voltage across the - inputs is 
also linear and each comparator 
reverts to its original state in re¬ 
verse order—causing the relays 
to drop out accordingly. 

It's not very complicated, but it 
works very well. I've used this par¬ 
ticular sequencer with a medium- 
power (300-W) tube amplifier on 
432 MHz, and had excellent ser¬ 
vice until one of the reed relays 
hung up. A suggestion: Use mer¬ 
cury-wetted relays (available as 
an option from ARR). They cost a 
bit more, but are far more depend¬ 
able. especially if you are switch¬ 
ing fairly high voltages such as 
tube bias. Dow-Key or similar an¬ 
tenna relays can also create quite 
a spike across the reed relay and 
short it out. 

A suggestion; Protect your re¬ 
lays (and related devices) by in¬ 
stalling diodes backwards across 
the dc coil. Use a hefty diode: 
1N914S won’t last long. I use 
1N4004 or 1N4007 types here. A 
.1-uF disc across the coil is also a 
good idea, and between the two 
they should eliminate any high- 
voltage transients. 

If you employ the ARR se¬ 
quencer, you'll notice four sets of 
contacts: one normally closed 
(NC) and three normally open 
(NO). I prefer to obtain a second 
normally closed relay and physi¬ 
cally cut the power to the preamp 
before switching the antenna re¬ 
lay. There is an opinion that this is 
unecessary—maybe so. I felt it 
gave me extra protection, and the 
GaAsFET's certainly lasted a long 
time, so who's to say it didn’t 
make a difference? 

Another suggestion: Configure 
your station so that your mast- 
mounted antenna relay pulls in on 
receive—not transmit. Why? In 
case you lose power to the se¬ 
quencer, the preamplifier is taken 


out of the line. When not on the 
air, cutting power does the same 
thing and affords extra protection 
if severe thunderstorm activity is 
nearby. Rnally, should you man¬ 
age to blow out the preamplifier 
anyway, you can still remain on 
the air sans preamp by again cut¬ 
ting the power to the relays. 


And speaking of relays; Use 
good ones! Dow-Key types are ex¬ 
pensive but worth it (in most cas¬ 
es). The little DK-77 series can be 
had at flea markets for about $10- 
$15 each and will handle 100-200 
Watts up to 432 MHz. Derate 
above this frequency accordingly. 
The larger types will handle up to 
500 W or more on 432, and the 
type G option affords nearly 100 
dB of isolation between the re¬ 
ceive and transmit ports. (This 
makes your kilowatt signal level 
look like 100 nauiowatts at the in¬ 
put to the preamp.) 

Dayton Update; Part 11 

One of the most talked-about 
radios at Dayton had to be the new 
iCOM iC-900, a unique multiband 
transceiver system using an ultra- 
thin control head, an interface/ 
processor unit under the seat of 
your car, and a second rf head/ 
interface in the trunk—lined by a 
fiber optic bundle. Adding a band 
is as simple as buying the module 


and attaching it to the rearward 
interface. The system allows du¬ 
plex operation on any two bands 
from the control head, which is so 
small it can go almost anywhere. 

The cost to get on one band is 
close to $800. Is it worth it? Could 
you go with a dual-bander on 2 
and 432 for less money? Would 


four separate transceivers for 
144, 220. 440, and 1260 be the 
cheaper way to go? How well does 
the darn thing work, anyway... or 
is this technology for technology's 
sake? 

Good questions... and I hope 
to answer them in the next few 
months. This is a radical depar¬ 
ture from any FM transceiver 
system I've ever seen, and the 
only multiband system that ap¬ 
proached It in cost and sophistica¬ 
tion was the late, lamented Drake 
UV-3 (for 144, 220, and 440). One 
thing’s for certain™this will be the 
most unusual review I’ve ever un¬ 
dertaken. For one thing, I don’t 
even have a trunk on my Honda 
Civic wagon (a minor detail). 

Letters, Letters 

I'm just starting to get through 
the backlog of mail received dur¬ 
ing our move to Pennsylvania. 
Ralph Marler K1YLO wrote in to 
tell of his renewed interest in VHF 
activity. Ralph plans to use a 


Hamtronics 144-148-MHz re¬ 
ceive converter with a Cobra CB 
rig, and Is thinking of employing a 
transmit converter as well. Ralph, 
most transmit converters require 
very little drive. It should be an 
easy matter to reduce the output 
of the Cobra to obtain the required 
drive—typically in the neighbor¬ 
hood of 10-300 milliwatts. As far 
as frequency conversion goes, it 
might be better to shift the LO fre¬ 
quency on the Cobra to obtain 28- 
MHz coverage instead of 27 MHz. 
I’m personally not familiar with the 
Cobra unit, but a glance at the 
schematic should reveal where to 
make the modification. 

If the Cobra employs a crys- 
talplexer, then a new selection of 
crystals and some minor bench 
alignment is all that’s required. I 
have several friends who've done 
just that to various makes of CB 
radios, pulling them up to 28.500 
MHz for 10-meter work. All it took 
was new crystals and a different 
local-oscillator frequency. After 
conversion, your Cobra should 
work just fine as an exciter for 2 
meters as well as other VHF/UHF 
frequencies. Any readers have 
experience with this type of con¬ 
version? 

Ralph also asks if using DSB on 
2 is acceptable. Again, most 
stations are employing USB 
exclusively on 50 MHz and 
above.. .no DSB operation that I 
am aware of. All multimodes for 6, 
2, 70 cm, etc., are equipped for 
SSB only (as well as CW, FM, and 
perhaps AM as well), in addition, 
those using low-band transceiv¬ 
ers with transverters are also 
employing USB. 

One inexpensive way to go is 
locate a secondhand Ten-Tec Ar¬ 
gonaut, which lends itself very 
well to transverter work because 
its output is variable and under 5 
Watts. It will provide USB/LSB/ 
CW modes to boot, runs off dc 
with low current requirements, 
and is lightweight as well for 
portable work. You can probably 
find one at a fiea market for under 
$ 200 . 

That’s it for this month. Next 
month i’ll have a report on our trip 
to Chincoteague island for the 
June VHF Contest, as we attempt¬ 
ed to give out grid square FM27 to 
the needy, in the near future i'll 
also be looking at the tC'12AT, 
and comparing the iC-03AT/FT- 
109RH 220-MHz hand-helds. Al¬ 
so, I plan to look at the Cushcraft 
220B 220-MHz Boomer for weak- 
signal work. 

Until then, see you Above and 
Beyond. ■ 


“One of the most talked-about 
radios at Dayton had to be the 
new ICOM IC-900. . . “ 


73 Amateur Radio • August, 1987 59 





Continued from p. 52 

packet compatible, but as with 
FUJI-OSCAR-12, a modem will be 
required to communicate via the 
RUDAK experiment. 

The uplink will be 2400 bits/s 
differential biphase PSK (phase 
shift keying) with a downlink using 
400 bits/s PSK. If you ever lis¬ 
tened to the PSK beacon on A-0- 
10 prior to its memory loss, this is 
how RUDAK will sound. More 
background on OSCAR-10’s PSK 
can be found in James Miller's ar¬ 
ticle “A PSK Telemetry Demodu¬ 
lator for OSCAR 10" in the April, 
1985, issue of Ham Radio 
Magazine. The RUDAK system 
for Phase 3 C was conceived, de¬ 
signed and built by AMSAT DL. 

Figure 2 shows the present 
configuration of A-O-10. In addi¬ 
tion to Mode U which is no long¬ 
er operational, the engineering 
beacon has not been on, and 
the general beacon has been 
heard only as a steady carrier 
with no telemetry. A comparison 
of Figures 1 and 2 shows why am¬ 
ateur satellite enthusiasts are re¬ 
ally excited about the potential of 
Phase 3 C. 

FUJI.OSCAR-12 

I have received many requests 
for a more detailed block diagram 
of my set-up for Mode JD (the digi¬ 
tal transponder) on board FUJI- 
OSCAR-12 (Figure 3.) It may not 


be pretty, but it works! When I am 
operating via Mode JD, it seems 
like every electronic device in the 
shack is involved. This is a more 
complex system than most sta¬ 
tions require, but with the excep¬ 
tion of the G3RUH PSK modem, I 
didn’t need any other new devices 
to complete my system. Keeping 
the cost down overcame any ob¬ 
jections I may have had concern¬ 
ing complexity. 


A few stations here in North 
America are very active on Mode 
JD. They are VE3JF, WB7QKK, 
KA9LNV and WA8EBM. Others 
have been on the air, but not as 
often. Most stations use home¬ 
brewed systems based on the 
TAPR design or have built sys¬ 
tems using the G3RUH modem 
circuit board. The TAPR modem 
kit's entry on the scene in mid- 
June helped to increase activity. 

Some JA (the analog transpon¬ 
der) operation has been reported, 
but much of the time, the satellite 
is recharging or in Mode JD. 
When the ground control stations 
complete their experiments for 
software uploading, we hope to 
have an operating schedule. In 


the meantime, monitor the nets 
and listen for JA or JD activity. 

RS 

Last month’s prediction that the 
next Russian hamsat will be RSI 0 
with RS9’s name is holding firm. 
Sources in Europe have indicated 
that the "new" RS9 may even 
have three ROBOT autotranspon¬ 
ders. one for each of the available 
modes. A (2 m up and 10m down), 


T (15 m up and 2 m down), and K 
(15 m up and 10m down). We are 
still anticipating a summer launch. 

The older RS satellites, 5 and 7, 
have been hard to find. The bat¬ 
tery problems haven't improved. 
However, assuming no further 
failures on board these veteran 
hamsats, we can expect excellent 
operating conditions in August 
and December when both satel¬ 
lites will be in continuous sunlight. 
The days prior to and just after 
these fully-illuminated periods will 
also yield good conditions for 
satellite chasers. 

During the other months be¬ 
tween now and the end of 1987, 
RS5 and RS7 will experience as 
much as 35 minutes of darkness 


during each two-hour orbit. Octo¬ 
ber 15th will be one of the poorest 
days. It is unlikely that ground- 
control stations will bother to acti¬ 
vate the satellites even for short 
periods when the eclipsing is at its 
worst. 

Satellite Wave Listeners 

The SWL, or Short Wave Listen¬ 
er, is everywhere. If you have 
made many international HF con¬ 
tacts, you have probablyreceived 
a few SWL cards. Nobody told 
these folks that they had to stick to 
terrestrial QSOs, They monitor 
the satellites too—all of them, and 
all modes. Who would guess that 
a CW QSO between Pearland, 
Texas and Parkville. Missouri via 
A-O-10 would be heard in 
Czechoslovakia on a home-brew 
receiver using a four-element 
Yagi? 

When 10 meters is open, RS 
downlink signals may be heard 
when the satellite is many thou¬ 
sands of miles out of range for 
uplink on 2 meters. 

If you receive a card from a lis¬ 
tener, be sure to reply. These 
present-day observers may be¬ 
come tomorrow's participants and 
contributors. On the other hand, if 
you are not yet ready to transmit, 
or lack the required license level 
for a particular satellite mode of 
interest, try listening. It’s good 
practice, and you may be sur¬ 
prised at what you hearlH 


“Keeping the cost down overcame 
any objections i may have had 
concerning my compiexity. ” 
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STARTING AN ATV CLUB 

This month, Td like to speak 
about getting an ATV club started 
in your local area. When you’re 
trying to get people who are inter- 
ested in Ham-TV (FSTV, SSTV. 
and FAX) to “pull together” in the 
same direction, having an orga¬ 
nized group or official club is very 
important. 

I am past president and founder 
of two clubs in my area and secre¬ 
tary of another. I have addressed 
probably 20 or 30 amateur radio 
clubs over the past ten years and 
have promoted ATV, RTTY, 
SSTV, and FAX at meetings, ham- 
fests, and demonstrations. 

Step One 

Let’s assume you're starting 
from scratch- You have ATV 
equipment and one or two bud¬ 
dies on UHF with you. First, estab¬ 
lish a clear 2-meter voice operat¬ 
ing frequency. It can be simplex or 
it can be a populated repeater. If 
it's a repeater, be careful not to 
monopolize the system talking 
about the visual modes—there is 
nothing more harmful to your 
cause than a couple fellas yacking 
about their favorite modes night 
after night, preventing others from 
using the channel for their own 
two-way communications. 

Most new groups pick a simplex 
channel to populate—144.340 FM 
is the most widely used ATV chit¬ 
chat spot on the 2-meter dial. Yes, 
FM is legal to operate down there, 
and no, you won't interfere with 
OSCAR communications. Many 
of us switch to SSB when the band 
is open and long-range communi¬ 
cations are possible. Fig. 1 is a 
map that depicts where most of 
the FSTV “audio” activity is es¬ 
tablished across the U.S. Even if 
your group is only a handful of 
people, establish a regular ATV 
net day and time to meet each 
week. You may feel awkward 
calling together such a “net” with 
the same people you talk to all 
week long, but the important thing 
to remember is that you will start 
to get new “check-ins” who have 
heard of what you're doing and 
are interested in getting started. 
The first time a strange callsign 
jumps in on your net and asks: 


“How do I get started?” you’ll see 
the value in having a regular net. 

Get in there on the most active 
FM repeater in your area (just be¬ 
fore or after a Sunday night net is 
a good time) and talk about the fun 
you are all having with ATV. Send 
your FSTV pictures and make 
comments about what you are 
seeing on the screen across town. 
Curiosity is your bait—be sure to 
mention the simplex frequency 
that you’ll be QSYing to before 
leaving this repeater “fishing ex¬ 
pedition.” Continue your positive 
discussion—you can bet a few lis¬ 
teners QSYed with you. They may 
not jump in and say hello, but be¬ 
lieve me, they are listening. 

To illustrate this point, let me tell 
you about Paul WB9RZM of East 
Moline, Illinois. Paul walked up to 
me at the September, 1986, Peo¬ 
ria Hamfest and said, “Money is 
no object, how do I get started on 
FSTV?” After getting over the 
shock and answering some of his 
gear-buying questions, I asked 
him how he knew about our local 
ATV activity. He replied that six 
months earlier his VHF police 
scanner “locked up” on our sim¬ 
plex ATV frequency on two me¬ 
ters. He heard us laughing and 
having fun, night after night, de¬ 
scribing what we were seeing with 
our at-home cameras and over- 
the-air UHF TV signals. He could 
hear the nightly chit-chat and 
technical discussions of prob¬ 
lems, antennas, preamps, and the 
like. It wasn’t really the visual 
medium that got him to move from 
“scanner listener” to active 
ATVer, it was the “friendliness 
and positive spirit of the entire 
group” that made up his mind. To¬ 
day, Paul has a first-class FSTV 
station with color cameras, VCRs, 
and the like. 

Speak Out 

You will have to pay your dues 
for a few years by giving talks and 
demonstrations to all the local 
ARCS and at hamfests. Most ham¬ 
fest committees will not charge for 
a table or booth demo setup if you 
go to them and explain what you 
intend to do. Even if you have to 
pay a little, isn’t a few bucks spent 
worth the chance of snagging one 
or two genuine interested new¬ 
comers? 

Many of you will have never 
spoken before a group before. 


Sure, you'll be nervous, but push 
that awesome podium aside and 
casually stand up before the 
troops near your displayed equip¬ 
ment and just talk about how you 
got started, what equipment it 
takes to get going, and what can 
be done with the mode. Ask for 
questions from the audience as 
you speak—don't wait for them to 
come at the end. These one-on- 
one exchanges will calm you 
down a bit. The first few minutes 
are always the worst. Some¬ 
where, about two-thirds of the way 
through the presentation, you 
might even start to like the authori¬ 
ty role. There is nothing more fun 
than to watch a ham be a “ham.” 

Targets 

Who do you aim for in getting a 
group or club started? I’ve been 
most successful targeting in on 
VHF/UHFers who are already into 
RTTY, packet, OSCAR, etc., or 
who are actually building equip¬ 
ment and antennas. Another good 
sneaky tactic is to set your sights 
on a very popular Individual whom 
everyone seems to like and ad¬ 
mire. This individual should be ac¬ 
tive in all phases of ham activity 
(Dave WB0FBP was my target 
years ago, and boy did it pay off). 

Try not to do live demonstra¬ 
tions unless you are sure they wilt 
work. Videotapes can be used 
more eloquently. There is nothing 
more depressing than if during 
your “live” P5 color, 3-mile demo 
someone yells out, “Well, you 
should see him like that, he’s only 
crosstown.” Some folks just don’t 
understand the complexity and 
the challenge of ATV. Others will. 

Don't just talk about equip¬ 
ment—put downconverters (case 
open) in their hands. Many are 
amazed that it takes such a little 
investment to “watch” ATV trans¬ 
missions. Recently, after one 
such demonstration of our new 
weather radar “link feed," 18ATV 
downconverters were ordered 
from P.C. Electronics. The timing 
was right: It was spring (in time for 
storms), the link had just been 
completed, and W60RG had a 
$39 sale going on his TVC-4s. We 
followed up with more meetings to 
help these newcomers select or 
build antennas and to instruct 
them in how to use the ATV re¬ 
peater system. About half of the 
people joined the club as associ¬ 
ate members to get channel “ac¬ 
cess” privileges. This brought our 
total BRATS ATV Club member¬ 
ship to 50. If I had predicted that 
seven years ago, they would have 
hauled me off to the funny farm. 


Constitution and By-Laws 

You’ve got a following and 
you’re not the only one checking 
into your established net, so it’s 
time to hold that first meeting. 
What should you do first? This 
may vary with different ATV 
groups around the country, but 
you should enact a club constitu¬ 
tion and by-laws (our club took 7 
years before getting around to do¬ 
ing it). Don’t let this scare you. 
Think of these as broad guideline.** 
to go by and a proclamation th£ 
you have formed a club. (Send m< 
an SASE and I will be glad to sent 
you a copy or our ATV club’s con 
stitution and by-laws.) The consti* 
tution and by-laws spell out the 
purpose of the club, the elected 
officers and their duties, set mem¬ 
bership categories and dues, etc. 
You can get as specific as you 
want with the document. It should 
not be taken lightly, however, and 
don’t be afraid to put several 
meetings into working out the lan¬ 
guage. If correctly written, your 
constitution and by-laws will regu¬ 
late the politics of your club and 
things shouldn’t get out of hand. 

Meetings 

The club is formed and growing, 
so keep the meetings interesting 
with as many guest speakers as 
possible. Create projects and 
group-sponsored undertakings. 
Building a local repeater or, better 
yet, a remote transmitter is a good 
start. Put out regular newsletters, 
even it it is at your expense for a 
while. I did this for five years and 
never regretted it—new interest 
was generated through those 
newsletters. 

Generating money is the tough¬ 
est job. Members will quit smiling 
when you ask them to contribute 
their fair share towards some¬ 
thing. I’ve come up with a lot of 
harebrained ideas for our multi¬ 
function system, and most mem¬ 
bers gave generously along the 
way. Send out tear-off return-mail 
donation forms with your newslet¬ 
ters. Publish the callsigns of those 
who contribute. Peer pressure 
works. 

Goals 

Don’t get unrealistic in setting 
your club’s goals. Too many well- 
intentioned ATV groups want to 
do everything “right now.” You 
should take things one step at a 
time. Plan out each step of pro¬ 
gress in building the system, in¬ 
volve everyone in the decision 
making. 

ATV/R systems in low-activity 
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UNADILLA 

REYCO/INLINE™ 

Amateur Antenna Baiuns 

For 20 years, preferred by Amateur, Commercial 
and Military Operators, First with built-in lightning 
arrester—minimizes TVI, maximizes power. 





W2AUt:1&4:1 W2DU*HF ^ W2DU-VHF 

$17.95 $19.95 $19,95 

W2AU Broadband Ferrite Core Baiuns 

For medium power {1000 watts RF min.) and broadband operation 3-40 MHz 
W2DU Non-Ferrite Very High Power Baiuns 
W2DU-HF (High Power) WMBiiili 

*1.8-30 MHz 

*3000-9000 watts with 1:1 antenna SWR 

* 1500-5000 watts with 2:1 antenna SWR 

W2DU*VHF(High Power 
and Extended Range) 

*30-300 MHz 

*2000-4000 watts with 1:1 antenna SWR 

• 1200-2400 watts with 2:1 antenna SWR 
W2AU 1:1 







• 50 to 50 w 75 to 75 ohms 
•For dip<^s. V’s. beams, quads 
W2AU 4 1 


Purchase from any of over) 
300 dealers nationwide 
or order direct 


*200 to 50 or 300 to 75 ohms 
‘For high impedance antennas such as folded 
dipoles CIRCLE 25B ON READER SERVICE CARO 

To request informational brochure, call 

617-475-7831 

write 

ANTENNA’S ETC. 

PO Box 215 BV, Andover, MA 01810-0814 

Switch All Your Antennas 
Over One Coaxial Feedline 


$20.15 

106 

12VDC 

Energizer 

(Optional) 


CIRCLE 141 cm READER SERVICE CARO 

Antenna 1 Antenna 2 


$35.50 
C105B 

2 Position 
On~Off Coupler 







RF-w- 


♦ RF^ 

DC^ 


$52.00 
105 

DC Operated 
2 Position Relay 
(inside your 
shack) 


Radh 

(injects DC 
onto coax) 

This system operates from 1.5 to 180 MHz and handles 1250 RF watts. 
Use our antenna switching kit and eliminate excess coax runs. 
With this kit and a single run of coax, you can switch between 
your antennas remotely. Use to add an antenna at modest cost, 
or change array direction. 

Other types and combinations of relays are available. 
Please call or write us for more information, and save on your 
coax runsi 

30 day MONEY BACK GUARANTEE on all products 
Unadilla/Reyco/Inline is now a Division of ANTENNA’S ETC. 



areas often are built by individuals 
at great personal cost (money and 
time). Once the system is up and 
going, then the masses descend. 
Later on, most won’t realize or 
recognize the work that went into 
building the system. A good eX' 
ample of this is what’s been hap¬ 
pening in Chicago recently: 

Henry Ruh KB9FO, Dave Miller 
K9POX, and Jack N8GKO have 
been building up the KB9FO 
FSTV repeater and remote trans¬ 
mitting system (439,25/426.26). It 
will be Chicago’s first such unique 
system, and activity to date in the 
Windy City has been pretty dead, 
to say the least. The KB9FO ATV/ 
R system began testing a weather 
radar feed (from WMAQ-TV) in 
late December of 1986. Legal 
touchtone”' control (Part 97.88) by 
supporting Peacock ARC mem¬ 
bers began in May of this year. 
Initial opposition to this system 
came largely from one individual 
who objected to just about every 
phase of the system, declared it 
“illegal” and immoral, and even 
turned in supposed violations to 
the FCC, These supposed viola¬ 
tions were declared invalid. Every 
time I hear this negative-thinking 
individual and his crumbling 
crown of simplex authority on the 
air. I think of Star Trek It when 
Spock says, “The needs of the 
many are outweighed by the 
needs of the few.” Don’t let any¬ 
one bully your ATV group off of its 
set goals. Try to listen to, reason 
with, and and cooperated with all 
involved, but if a thorn in the side 
persists, “Beam the disease out 
into space oblivion, Scotty." 

August FSTV Contest 

I’d like to invite everyone who’s 
active on FSTV to participate in 
the sixth annual Spec-Corn Jour- 
na/ZUSATVS North American 


UNim» STATO ATV soconnr 

NOiirH AMERICAN 
ATV DIRSaORY GUIDE! 



Fig. 2. The North American ATV 
Directory Guide, 

FSTV QSO Party and DX Contest. 
This is the only ATV contest of its 
kind in the U.S. and it comes but 
once a year. It is a week-long con¬ 
test to make the gathering of UHF 
signals more relaxed and to better 
take advantage of summertime 
propagation. The contest is from 
0001 local time on Monday. Au¬ 
gust 17, through 2400 local time 
August 23. Complete rules and 
guidelines were published in the 
June/July and August issues of 
Spec-Corn Journal. Back by pop¬ 
ular demand is split receive and 
transmit scoring; new for this 
year is limited acceptance of re¬ 
peater contacts (50% penalty). 
The rules are fairly complicated, 
so send an BASE to the address 
at the beginning of this column 
to receive the contest rules and 
log sheets. 

The North American ATV Direc¬ 
tory Guide is available from the 
same address for $6.95 ppd. 
When the commercials start ap¬ 
pearing, it’s time to change chan¬ 
nels. Next time, details on the 
Pitcairn Island Color SSTV expe¬ 
dition. See you on the tube.* 
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Bin Pasternak WA6ITF 

28197Robin Ave. 

Saugus CA 91350 

NEXT IN BAND PLANNING: 
THE COORDINATOR LOTTERY 

Choosing who is and who is not 
a legitimate amateur radio repeat* 
er frequency coordinator could be 
done by simple lottery if the FCC 
is forced to make such decisions. 
This amounts to a warning to feud* 
ing repeater coordinators that’s 
been Issued by FCC Special Ser* 
vices Division Chief Raymond A. 
Kowalski. It came in a telephone 
interview with Ray on May 13 dur¬ 
ing which he specifically asked 
that I pass along the gist of his 
words: “If a method like arbitra¬ 
tion cannot be found or agreed 
upon and it does come down 
somehow to the FCC to decide 
(who is the legitimate coordina¬ 
tor], ril tell you how we will proba¬ 
bly decide—by lottery.” For those 
unaware, in a lottery-type situa¬ 
tion, anyone who wanted to be¬ 
come the recognized repeater co¬ 
ordinator for a given geographic 
area would apply to the FCC for 
this privilege. Then, on a given 
date, all the applicants names 
would be put into a giant “hat” 
and one name would be drawn as 
the winner. That person or group 
would then become the sole legal 
coordination entity for a specific 
geographic region to be recog¬ 
nized by the FCC, Experience as 
a frequency coordinator or lon¬ 
gevity in coordination would mean 
nothing. The selection would be 
by random chance. 

Kowalski states that the selec¬ 
tion “resides within the locality 
where the principals are, and if 
they cannot come up with some¬ 
thing locally.. .I don’t know how 
they can expect people in Wash¬ 
ington to decide.” He added, “I 
don’t think anybody would be too 
happy with a decision from Wash¬ 
ington.” 

But Tve Been Coordinating 
Repeaters for Years 

Regarding longevity as the 
criterion for determining a legiti¬ 
mate frequency coordinator, Divi¬ 
sion Chief Kowalski noted that this 
cannot always be counted on: 
“It's been our experience that 
shenanigans sometimes go on 
under the authority of the “old- 
timer” on the block, or a new 


crowd comes in and finagles con¬ 
trol of a coordination council. 
While I would agree that the es¬ 
tablished and long-recognized co¬ 
ordinators are the ones who 
should have, and in fact do have, 
a leg up, we always remain open 
to the possibility that there may be 
some reason by which they may 
forfeit that right.” 

Arbitration and the ARRL 

Kowalski also indicated that the 
time has come for feuds between 
long-established, newer, and 
made-to-order coordinators to 
come to an end. At the Dayton 
Hamvention, Ray suggested that 
binding arbitration might be one 
way to solve the disputes. He ex¬ 
panded on the idea by suggest¬ 
ing that sources of such arbitra¬ 
tors might come from a profes¬ 
sional arbitration service or could 
be drawn from the ARRL’s pool 
of lawyers who participate in 
the League’s Volunteer Counsel 
program. 

It should be noted here that, to 
date, the ARRL has steadfastly re¬ 
fused to become directly involved 
in matters of frequency coordina¬ 
tion or development of political 
policies in that regard. The only 
aid provided to repeater coordina¬ 
tion and band-planning efforts by 
the League has been in the area of 
long-term Advisory Committee 
studies and board approval of a 
small number of band plans, with 
the proviso that local option to 
these ARRL-approved band plans 
always supersedes the national 
nature of the plan itself. The ARRL 
is also working toward the estab¬ 
lishment of a communal data base 
for information exchange be¬ 
tween frequency-coordination en¬ 
tities, but will not give itself access 
to it. Nor will it take any active part 
in maintaining the data base other 
than providing incoming tele¬ 
phone access to it and physical 
hardware repair. Based on this, it 
isn't known whether the League’s 
Board of Directors would autho¬ 
rize an activity such as their Vol¬ 
unteer Counsel acting as an “ar¬ 
bitrator” in disputes between 
frequency coordinators since this 
would place the ARRL and the 
lawyer acting as arbitrator in the 
position of legal liability for the 
outcome of the arbitration hear¬ 
ing, unless both {or all) parties 
involved in the dispute were first 


willing to sign a “good faith agree¬ 
ment” releasing the arbitrator 
and sponsor from legal responsi¬ 
bility. 

Where the Problems Are 

Currently, the only known dis¬ 
putes between frequency coordi¬ 
nation entities are in Kansas/Mis¬ 
souri, California, and Alabama. 
However, any decisions made by 
the FCC concerning any of these 
three will impact on volunteer 
frequency-coordination efforts 
throughout the United States and 
its possessions. Let's look at 
what’s happening with all three. 

Alabama is the easiest to report 
on, since that one has been quiet¬ 
ly winding itself down for the past 
year. All sorts of problems beset 
Alabama almost two years ago 
when the then-leadership of the 
statewide Alabama Repeater 
Council decided to move Alabama 
to the Pacific Northwest 20 band 
plan. Now, if you were to look at a 
map of who is using what band 
plan where, it would become Im¬ 
mediately apparent that going to 
20 kHz would not be popular with 
Alabama’s neighbors. All of them 
were already 15 kHz upright in ac¬ 
cordance with the ARRL 2-meter 
band plan. It wasn’t the change to 
20 kHz itself that angered a good¬ 
ly number of repeater owners. It 
was the way in which the decision 
was made. It was made in a “do it 
now and we’ll discuss it later” 
fashion. 

As a result, a large number {or a 
small number.. .it all depends on 
which side you are listening to) of 
system owners decided to aban¬ 
don their local council and seek 
representation through the neigh¬ 
boring CVRA-Southeastern Re¬ 
peater Association. Not wanting 
to be charged with plundering a 
neighbor, CVRA-SERA put the is¬ 
sue on indefinite hold, probably in 
the hope that it would cool down 
by itself. For CVRA-SERA, it was a 
wise decision but it did not help 
restore order in Alabama. FCC of¬ 
ficials ended up doing it. Rather 
than see a bad situation grow 
worse, members of FCC Atlanta 
Georgia were asked to be media¬ 
tors in this affair. I don’t exactly 
know what was said in the meet¬ 
ings with the rival factions in April 
and May of 1986, but things were 
worked out. As a result, the Ala¬ 
bama Repeater Council is well on 
its way to recovery! Oh, I still get 
letters from disgruntled repeater 
owners in Alabama, but these are 
becoming few and far between. 
Which band plan they are using? 
The last I heard was from Sam 


Davis NR4A last fall. He said at 
that time it was being left up to the 
repeater owners as to whether 
they wanted their system on a 15- 
or 20-kHz center. If any shift in this 
policy has taken place. I am not 
aware of it right now. 

The California issue is quite a 
different matter. Rather than rival¬ 
ry between members of a single 
group, as was the case in Ala¬ 
bama, the issues in southern Cali¬ 
fornia are between two repeater 
coordination entities that both 
claim domain over the same piece 
of spectrum. Kowalski confirmed 
that he had written a letter to 
Daniel Granda KA6VHC requiring 
him to provide proof that the re¬ 
peater council with which he is co¬ 
ordinated is the valid coordinator 
for the 220-MHz band in southern 
California. Ray explained it this 
way: “At this point, Granda’s re¬ 
peater operation conflicts with 
another repeater operation. The 
other repeater has been coordi¬ 
nated by the 220-SMA {220-MHz 
Spectrum Management Associa¬ 
tion of Southern California): Gran- 
da’s repeater apparently has 
been coordinated by an outfit 
called 220-FCC {220-MHz Fre¬ 
quency Coordination Commis¬ 
sion). So we have asked Mr. Gran¬ 
da to tell us more about his 
coordination before we make any 
final determinations about wheth¬ 
er or not he actually does have 
frequency coordination.” The 220 
Frequency Coordination Commis¬ 
sion is a newly established coordi¬ 
nation organization. Almost every 
other system operating on the 
1-1/4-meter band in the same 
geographic area has been coordi¬ 
nated by the long-established 
220-MHz Spectrum Management 
Association of Southern Califor¬ 
nia. This group came into exis¬ 
tence in 1979 with the dissolution 
of the old Southern California Re¬ 
peater Association into 220-SMA 
and the Two-Meter Area Spec¬ 
trum Management Association. 
The SCRA in turn traces its ances¬ 
try right back to the original Cali¬ 
fornia Amateur Relay Council. 
CARC was the world’s first re¬ 
peater-coordination body, being 
founded in the mid-50s. And, as I 
learned just the other day, while 
the CARC has not been active in 
almost two decades, its corporate 
charter has never been cancelled. 
As such, it could easily be reacti¬ 
vated at any time to become the 
official California statewide re¬ 
peater and band-planning council 
if need be. Will it be needed? Only 
the FCC can answer this one. And 
that brings us to the Kansas City 
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vs. the Kansas State and Missouri 
State councils. Frankly, Til need a 
whole column to describe that 
mess. It's a humdinger, and I will 
try to explain it next month. 

FCC vs.lARN 

You have probably never heard 
of Glenn Baxter K1MAN, but 
the FCC has. The Commission 
has served him notice that his 
assistance to the CBS News 
Network during the October, 
1986, El Salvador earthquake 
may have been a violation of 
FCC regulations on the use of 
amateur radio for business 
communications purposes. Dur¬ 
ing the early hours of the dev¬ 
astation of the tiny Central Ameri¬ 
can nation, Baxter’s International 
Amateur Radio Network was 
one the few links between the 
media and the earthquake- 
stricken nation. In fact, during the 
hours just following the quake, 
there was no way for anyone to 
accurately determine whether any 
other means of communications 
existed. Phone service to El 
Salvador existed, but service 
to the destroyed portions of the 
capital city of San Salvador was 
wiped out. Baxter thought that 
he was providing a service within 
the framework of the spirit of the 
amateur rules, but now he has 
been informed that his well-mean¬ 
ing efforts may carry with them 
some severe penalties. 

What the FCC Said 

The Commission notified Bax¬ 
ter of the apparent rules viola¬ 
tion in a letter from Personal Ra¬ 
dio Bureau Chief John B. John¬ 
ston W3BE. based on a letter of 
complaint to the FCC from Col. 
Thomas J. Kay of Panama City, 
Florida. Kay wrote to the FCC 
based on his monitoring of the 
K1MAN/IARN operation. He won¬ 
dered about its legality, and sup¬ 
plied the FCC with a tape that 
included “apparent instances" of 
interviews being conducted by 
CBS network reporters using thp 
facilities of K1 MAN’S station. The 
Commission letter to K1MAN 
questioning his activities is as 
follows: 

"We have received a complaint 
about an amateur radio contact 
between your station, K1MAN, 
and station HC2DZ/YS1 on the 
frequency of 14.275 MHz, on Oc¬ 
tober 10. 1986, at approximately 
4:05 p.m. (EDT). The complainant 
provided a tape recording of that 
contact. That recording and a 
newspaper article you recently 
sent to us indicate that your sta- 
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tion was being used by Marc 
Singer of CBS News to conduct 
interviews and to gather informa¬ 
tion concerning an earthquake in 
El Salvador. 

"Section 87.110 of the FCC 
rules prohibits business commu¬ 
nications by an amateur station, 
except for emergency communi¬ 
cations. Emergency communica¬ 
tions as defined by 97.3{w) of the 
FCC rules are amateur radio com¬ 
munications directly relating to 
the immediate safety of life of indi¬ 
viduals or the immediate protec¬ 
tion of property. 

"Section 97.113 of the FCC 
rules prohibits amateur stations 
from engaging in any form of 
broadcasting. An amateur station 
may not be used for any activity 
directly related to program pro¬ 
duction or newsgathering for 
broadcast purposes. News infor¬ 
mation may be conveyed by an 
amateur station only when all 
of these conditions are met: (1) the 
event is unforseen; (2) the news 
information is directly related to 
the event; (3) the event involves 
the safety of human life or the 
immediate protection of property: 
and (4) the news information 
cannot be transmitted by any 
means other than by an amateur 
station because of the remote 
location of the originating station 
or because normal communica¬ 
tions have been disrupted. If alter¬ 
native communication facilities 
are available, an amateur station 
may not be used to convey the 
information." 

Baxter Fights Back 

In his prelimininary response 
to the citation sent on February 
29, Baxter noted in part: . be 
advised that Mr. Singer at CBS 
News and I were well aware of 
the rules cited in your letter at 
the time of the San Salvador 
communications crisis in October, 
1986, and we were both taking 
pains to comply with those rules 
while simultaneously providing an 
important public service." 

Baxter says that the infor¬ 
mation generated during the 
nine-hour period that CBS News 
was continuously connected to 
the phone-patch facilities at 
amateur radio station K1MAN via 
an open line between Belgrade 
Lakes, Maine, and New York City 
was that first, the U.S. Embassy 
was completely destroyed, and 
later, there were no U.S. Embassy 
casualties. Mr Singer and I made 
every attempt to get every scrap 
of information to confirm and 
verify this conclusion throughout 
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the connect period. 

Also, per request to radio sta¬ 
tion K1MAN from BBC London, 
CBS and I obtained all the infor¬ 
mation we could from every avail¬ 
able source and passed this infor¬ 
mation to the BBC as they were 
understandably frantic about the 
80 British nationals in San Sal¬ 
vador and planning a British res¬ 
cue effort for British citizens. CBS 
and K1MAN were also very con¬ 
cerned about Andy Triaz, a CBS 
reporter in San Salvador who had 
not been heard from and who was 
not communicated with by CBS 
until the following day. 

Finally, since K1 MAN’S only 
phone line was tied up for the 
nine-hour contact period, CBS 
News staff in New York made 
scores of outgoing telephone 
calls with messages from San 
Salvador. I am quite proud of 
the very professional manner in 
which both CBS and amateur 
radio station K1MAN acted in this 
matter. 

Baxter’s reply to the FCC alle¬ 
gations against him also included 
a formal request for a copy of the 
letter of complaint from Col. Don¬ 
ald J. Kay and a copy of the audio- 
tape filed to the FCC by Kay with 
his letter of complaint. K1MAN 
has also written to CBS Network 
Anchorman Dan Rather, to advise 
him of the complaint. Unknown is 
why Col. Kay filed this complaint 
in the first place and what puni¬ 
tive action, if any, the FCC may 
be contemplating against CBS 
News, K1 MAN, or both. 

My View 

This editorial comment is not 
in support of K1MAN or of any 
claims he may make. Rather, It is 
a short essay on our times, and 
does not necessarily reflect the 
views of anyone else at 73. 

It is becoming very apparent 
that those who write and enforce 
the FCC rules have no idea of the 
"real world" outside their offices, 
especially the "real-live" world 
of gathering and disseminating 
news during crisis conditions. Be¬ 
ing employed by a television sta¬ 
tion and proudly allied to its news 
operation, I happen to understand 
what the FCC does not, namely, 
when there are people hurt and 
dying in a foreign land and who 
have relatives here in America 
who are worried about their 
welfare, the FCC PART 97 
RULES CAN BE DAMNED! The 
needs of the many definitely 
outweigh the bureaucratic needs 
of the Washington few. If ham 
radio is the only way to get 


the word that Americans are 
seeking, then so be it! 

For the record, as far as this 
reporter is concerned, Part 
97.113 of the FCC regulations 
stinks. It impedes the very pur¬ 
pose of the amateur service as 
outlined in Part 97.1. Part 97.113 
by its very nature is archaic and it 
should be done away with. If I 
found myself in the position of 
K1MAN, I would take the same 
course of action since, to para¬ 
phrase once again, the lives of the 
many are more important to me 
than the rules of the few. 

About a year ago, I was dis¬ 
cussing this very issue with a 
high-ranking FCC official who 
shall remain nameless. His con¬ 
tention and that of his staff was 
that the rules are so tightly 
written in order to prevent the 
".. .Amateur Radio Service from 
becoming the Amateur Radio 
Broadcasting Service," that is, to 
prevent broadcasters from using 
hams and amateur stations as a 
way of cost-cutting in the news- 
gathering process. 

The FCC supposedly trusts us 
enough to give one another tests 
and to police our bands for reg¬ 
ulatory violators. Isn't it time to let 
us decide what is and is not an 
emergency and to act in accord¬ 
ance with what we believe is the 
best interest of all concerned? 
If this is not the case, then it's 
incumbent on the FCC to reas¬ 
sume testing and all phases of 
regulatory enforcement, since 
this so-called "trust" does not 
really exist at all. 

Finally, this is a view a lot of you 
won’t like, but read on, anyway. I 
consider myself to be a realist liv¬ 
ing in a real world. This being the 
case, if it ever comes down to be- 
coming the "Amateur Radio 
Broadcasting Service" or having 
ham radio disappear altogether, I 
vote for becoming allied to the 
broadcast community. First of all, 
a goodly number of people in posi¬ 
tions of power in broadcasting are 
already licensed amateurs. The 
industry has far more money and 
more political clout then we will 
ever have alone and would make 
good allies, especially in times 
when our bands are threatened, 
such as the present! Have you al¬ 
ready forgotten the General Radio 
Docket 87-14, that FCC-generat- 
ed fiasco? 

I have lots more to say on this, 
but unfortunately we are out of 
time and space. That’s all from the 
soapbox this month from those of 
us who write the late shift in Los 
Angeles.M 




Dtty loop 



Marc L Leavey, M.D. WA3AJR 

6 Jenny Lane 

Pikesviiie MD 21208 

THEAEA PK*232 

Those of you who have been 
following this column for the past 
decade or more (and, judging 
from your letters, cards, calls, and 
E-mail, I know that there are quite 
a few) are probably quite aware of 
my love affairs with various com¬ 
puters. Well, a new box has 
graced the shelf at WA3AJR, and 
while it is a computer of sorts, I 
think it would be a welcome addi¬ 
tion to even the most compupho- 
bic (another point for the neolo- 
gists) amateur. I alluded to the 
AEA PK-232 interface unit last 
month, and from what I have seen 
so far, it may well be the ultimate 
answer to the ham wishing to en¬ 
ter the world of digital communi¬ 
cation. 

Let’s have a look at some 
specs. In this little box, about the 
size of a sheet of typing paper and 
2-1 /2‘' high, is the capability to run 
RTTY, Baudot/Murray. ASCII, 
AMTOR, Morse, packet, and FAX 
using only a dumb terminal or es¬ 
sentially any computer capable of 
communicating with a modem. I 
won't show you a picture of the 
thing, as I'm sure AEA Is running 
an ad somewhere in this maga¬ 
zine, so if it really bothers you, go 
ahead and look that up now— 
sneak a peek at the front panel 
and then come on back so that I’ll 
have your full attention. 

About the only way to tell you 
about this thing is to go through 
Its modes, step by step. That 
way, I’ll try not to forget anything 
(although the word processor 
helps me hide those blunders) 
and you can skip paragraphs 
which refer to modes you are not 
interested in. 

Provisions are made on all 
modes to run in several Interface 
systems. Input can be either re¬ 
ceive audio or TTL level to an 
external modem. Outputs to the 
radio may take the form of trans¬ 
mit audio, either positive- or nega¬ 
tive-keyed line for CW, and direct 
FSK, as well as a modem output. 
Additionally, for those who get off 
on dancing ellipses, oscilloscope 
outputs are provided as well. 

There are front-panel Indicator 
lights (LEDs) for mode, status of 
packet, AMTOR, ASCII/Baudot, 
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and.. well, uh.. .just about any¬ 
thing the box is doing at the mo¬ 
ment. It may be a backwards trib¬ 
ute to the designers, in fact, that 
the one thing I needed the manual 
for the most was to understand 
the damned lights! 

Also on the front panel, by the 
way, is a ten-segment LED bar- 
graph display which displays the 
audio frequencies being tuned. I 
assume that this is some kind of 
discriminator. A threshold adjust¬ 
ment and a push switch for two 
radios complete the rather full 
complement of front-panel 
khazzert. As I said, have a look at 
the ad if you want to be impressed 
by rows of LEDs. 

Morse 

Anyway, using this high-tech 
box on low-tech Morse is rea¬ 
sonably straightforward. Once 
set to Morse mode, the PK-232 
will track the receive speed auto¬ 
matically and, if desired, the 
speed can be locked in to avoid 
glitches from static crashes or in¬ 
terfering stations. As far as trans¬ 
mit speed is concerned, it can be 
specified as anything from 5 to 
99 words per minute. Incidental¬ 
ly, at speeds under 15 wpm, the 
characters are sent at 15 wpm and 
the spacing between characters 
is lengthened to'yield the request¬ 
ed speed. This is in keeping with 
many code learning theories 
(right, Wayne?). 

In Morse mode, characters can 
be sent as typed or by the word, 
and special CW groups from AS > 
to SK>, and then some, are sup¬ 
ported. In essence, running 
Morse on a PK-232 looks like 
RTTY! 

Baudot 

Up a notch is Baudot (which we 
call Murray) operation. Setting the 
mode to Baudot brings forth a 
whole slew of options. Standard 
rates of 45 to 300 baud are sup¬ 
ported, which cover the spectrum 
from 60-wpm RTTY (old style) to 
faster than I care to think about 
(almost 400 wpm). You can force 
LETTERS, FIGURES, send your 
callsign at the touch of a key, or 
even send a CW ID if you like. An 
option that may be turned on or off 
is Unshift On Space, which is very 
useful with QSOs but annoying if 
you are copying columns of fig¬ 
ures, as with weather reports. A 


simple ON or OFF command is all 
it takes. 

One feature I have seen no¬ 
where else is support for the inter¬ 
national version of the Baudot 
code, CCITT ITA #2. Upon com¬ 
mand, characters typed may or 
may not be translated into this in¬ 
ternationally recognized alpha¬ 
bet. And yes, the manual even 
tells you the differences, and 
when to use what. 

ASCII 

Although I don’t think there is 
as much ASCII RTTY around as 
Baudot, this mode is supported as 
fully as Baudot on the PK-232. 
Baud rates up to 300 are sup¬ 
ported, with the added feature of 
being able to shift up or down 
one step without having to spec¬ 
ify a specific rate. Of course, the 
full ASCII character set is sup¬ 
ported, and that venerable CW ID 
is even available. I should note 
that this is classic seven-bit ASCII, 
not the eight-bit “parity-added" 
variety sometimes bounced 
about, so noise errors may be a 
problem. But that’s why AMTOR 
was born. 

AMTOR 

We haven’t talked too much 
about AMTOR in the past few 
years, other than an overview 
some time back. In part, that is 
because so few of you have ex¬ 
pressed an interest in the mode to 
me, and in part it has been be¬ 
cause of the paucity of equipment 
to run AMTOR- Well, If the latter is 
true, then the PK-232 should do 
much to alleviate the shortage. 


AMTOR is covered at some 
length in the PK-232’s manual, 
even Including thoughts by the 
guru of the mode, Peter Martinez 
G3PLX. For those who have never 
operated this error-correcting 
form of RTTY, the two operating 
modes, ARQ and FEC. are cov¬ 
ered, with hints which one to use 
when. Starting and maintaining 
QSOs, developing a unique SEL- 
CAL, and use of the ARQ break-in 
technique are all covered. In 
short, AEA provides enough doc¬ 
umentation to help get you started 
on what to many is an unknown 
mode. 

An aside, if I may. It occurs to 
me at this point that maybe, just 
maybe, some more on AMTOR 
may be appropriate. Is it? If you 
would like to see more on this spur 
off the line, let me know. As I said, 
lack of expressed interest is at 
least half of the reason I haven’t 
said much on the amTORPIC 
(sorry!). 

Getting back to the PK-232, 
you have your ARQ and FEC 
modes, as well as selective FEC 
mode. All kinds of options are 
supported, whether you want to 
engage in round-table, traffic, or 
bulletin-type operations. Speed 
is set at the 100-baud rate leg¬ 
islated for AMTOR operation. 
And all kinds of helpful hints 
and tidbits of information are 
given for this mode of opera¬ 
tion. Like I said, the PK-232 just 
might encourage AMTOR exper¬ 
imentation by amateurs who 
bought it for its obvious forte— 
packet—and decided to try anoth¬ 
er option. 
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Packet 

Did 1 say “packet”? Clearly, the 
PK-232 enables users with most 
any station capable of operation 
on packet frequencies and a ter¬ 
minal to enter this exciting new 
mode. As with AMTOR, there is a 
lot of information in this manual 
about packet, although it is not 
packaged like the tutorial for AM- 
TOR- Although it should suffice to 
say that the PK-232 can do any¬ 
thing possible on packet perhaps 
some examples would be in order. 

To begin with, radio data-link 
rates of 45 to 9600 baud are sup¬ 
ported, with the default being 
1200 baud. Automatic operation, 
beacon operation, digipeater op¬ 
eration, and auto-answer are all 
easily implemented. You can set 
up a list to accept or reject con¬ 
nections from up to eight call¬ 
signs. You can leave a message, 
kind of a “Packet-o-Phone,” to be 
sent if someone connects with you 
and you're not there. You can 
even set your station to monitor 
the channel, but connect with no 
one, and digipeat nothing, even if 
requested. 

Speaking of monitoring, the PK- 
232 allows you to monitor activity 
on the channel ranging from 
round-table unconnected frames 
to every blessed thing on frequen¬ 
cy, even if the error correction is 
wrong. 

If you’re a yenta, the PK-232 
can provide all kinds of informa¬ 
tion in the most revealing mode. 
Different types of packet frames, 
frame numbers, and other Infor¬ 
mation are discernible. 

A real-time clock is also on¬ 
board, although it is not main¬ 
tained when you power down, 
which can date- and time-stamp 
monitored signals. 

About that power down... the 
PK-232 has an internal battery, 
made of three AA-size cells, which 
maintains your callsign and de¬ 


fault information, such as last 
mode used, etc. It does not main¬ 
tain the calendar or clock, though. 
(Working on that one, guys?) 

Back to packet, the PK-232 
supports up to ten multiple-con¬ 
nect channels, with channel 
switching enabled on any user- 
selected key. Of course, a full 
display of all channels in use, 
and who is where, is also avail¬ 
able. Who needs a dedicated 
display? 

All In all, the PK-232 provides 
fully capable packet station op¬ 
eration, which should satisfy ev¬ 
eryone from the beginner to the 
advanced operator. For the be¬ 
ginner, by the way, the manual 
has a section that appeals to 
those of us who just can’t wait 
to get on the air. And, when con¬ 
fronted by the 1.5-cm-thick book 
that accompanies the PK-232, 
who can blame us? Anyway, a 
“Quick Start” section takes you 
step by step through initial test¬ 
ing, installation, and operation 
quickly and painlessly, and al¬ 
most holds your hand if you have 
problems. 

FAX 

As if all that wasn’t enough, the 
PK-232 has two more features 
that stand to knock the socks off 
the rest of the boxes on the shelf. 
The weather map in Fig. 1 was 
received here at WA3AJR on 
3.357 MHz, processed by the PK- 
232, and printed on an Epson- 
compatible printer. The PK-232, 
you see, has a FAX mode that al¬ 
lows the reception and transmis¬ 
sion of pictures using the FAX 
technique. 

Reception of FAX transmis¬ 
sions on HF is one of the easi¬ 
est things Tve done in ham ra¬ 
dio. All you need to do is con¬ 
nect the printer to the PK-232, 
using a supplied cable, and the 
computer or terminal to the 


PK-232 using the same cable 
(It's a "Y” In case you haven’t 
figured that out), set the mode 
to FAX, and tune in a FAX sig¬ 
nal. Here in the East, 3.357 MHz 
comes booming in, and the 
manual gives other suggestions. 
Lists of frequencies are frequently 
published here in 73, as well as 
being available on Delphi and 
CompuServe. 

Data can be printed or, if a 
computer which can save eight- 
bit data is connected, saved to 
disk for later printing. Or, it can 
be transmitted from disk or oth¬ 
er modality, with the PK-232 able 
to do all the work in that regard. 
Look at that chart and realize 
that little effort went into receiv¬ 
ing it. Remember also that not 
only charts, but satellite photos, 
and even news photos (if you find 
the frequencies, let me know) are 
out there, all for grabs with a re¬ 
ceiver, printer, and PK-232, then 
tell me you’re not impressed. 
Humbug! 

SIAM 

Well, if that does not impress 
you, this will. The PK-232 can tell 
you what you’re listening to. Not 
with 100% accuracy, but it’s a lot 
better than your ears. With a 
mode called SIAM, standing for 
Signal Identification and Acquisi¬ 
tion Mode, and trademarked by 
AEA, the PK-232 can identify the 
type and speed of digital signals, 
and has the Russian Cyrillic and 
Japanese Katakana character 
sets as part of its repertoire. 

After setting the appropriate 
mode and tuning in a signal, the 
PK-232 will indicate a confidence 
level, such as 0.50, If it is 50% 
sure, 0.68 if 68% sure, etc., and 
what it thinks the signal is, i.e., 
Baudot, ASCII, AMTOR, noise, or 
a few others. If it is a signal which 
the PK-232 can print, typing “OK” 
will enable reception of the signal 


in the selected mode. Then it’s up 
to you. Now, that’s got to impress 
you! 

Cost 

I think you will agree that the 
AEA PK-232 represents an out¬ 
standing interface, filling a wide 
range of functions in the modern 
amateur station. What’s that I 
hear you asking—the price? Well, 
the PK-232 lists for about $320, 
and I called around while writing 
this column and got varying deal¬ 
er quotes with some under $300, 
so discounts are available. Now, 
before you get all hot and puffy 
about that price, let me point 
something out. In 1973, a brand¬ 
spanking new HAL ST-6, a unit 
which remained a standard of 
comparison for many years, sold 
for $360. That’s $360 1973 dol¬ 
lars, not 1987 dollarettes! I’ll 
leave it to the statisticians among 
you to let me know what that 
would be in today’s currency, but 
the value for the dollar is appar¬ 
ent. The PK-232 is some fine 
piece of gear. 

I’m sure that AEA would be 
happy to send you more literature; 
just drop them a line. They’ve fi¬ 
nally gotten out of that PO Box 
they were in for years—never 
could understand how they could 
work in such cramped quarters, 
anyway! Send notes to AEA at 
2006196th Street SW, Lynnwood, 
WA 98036, and don’t forget to tell 
them you read about it in 73’s 
RTTY Loop! 

Hmm, looking around the 
page, it looks like I’ve about 
used up my space. I have some 
books over here to tell you about 
next month, then some more on 
tap after that. Well, with Sep¬ 
tember around the comer, read¬ 
ing for next month seems in order 
to me. Don’t miss the next literary 
edition of this individual’s rippling 
RTTY Loop!B 


PACKET WITHOUT HASSLE! 


The BRAPPER BOX 



I Connects rig to TNC properly! 

I Front panel gain controls! 

I Solves HT PTT keying problem!! 

: Directly plugs into TNC! 

I Directly plugs into many rigs! 

: Internal spkr amp for local spkr! 

: 110 VAC power supply included 
: Front panel TX test button! 

I Works with any rig and TNC! 

: No need to modify rig for packet! 


Only $49."^ 

(add $3.00 P/H) 
(NYS add 7.5% tax) 










a ELECTRON PROCESSING INC. 
P.O. BOX 708 
MEDFORD, NY 11763 


Ask about our TNC*3 !! 


Check/Money Order/COD 

(516)764-9798 


ORCiE 291 ON READER SERWCE CARO 


i^^5t.TS-940S OWNERS«tt« 


ONLY USING 10 MEMORHS? 

HATE THAT HIDDEN RANK SWITCH? 

THE BANKER lets ytra access all 40 meroories from 
the front panel! 

•Just press the “VOICE” button t» step Uirough all 
banks 

•Board just plu^ in- no modsfications to your rif»! 
•Installs and removes in minutos, just like the 
optional voice synthesizer board 
•Takes no power from backup batteries 
•1-year warranty 

Note: THE BANKER cannot be used if you have the 
optionjil voice synthesizer board installed. 

&!nd check or money order for $49.95 to: 

Inventron Labs 
P.O. Bms 1882 
Bixsokline, MA 02146 
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Ralph E Taggart WB8DOT 
602S. Jefferson 
Mason Ml48854 

PROBLEM SOLVING 

Shortly after the middle of May, 

I returned from a week in Wash¬ 
ington (paleontology at the Smith¬ 
sonian, not satellites) to discover 
that the WEFAX-receiving instal¬ 
lation was delivering noise in¬ 
stead of the expected satellite sig¬ 
nal. What follows is a practical 
exercise in fault isolation that be¬ 
comes second nature to experi¬ 
enced satellite diehards. 

Step one was to ensure that all 
elements of the system were still 
powered up and properly inter¬ 
connected. Seems simple but it is 
amazing what can happen around 
the house when you are gone for 
any significant period! 

Step one was a washout—all 
cables were in place and every¬ 
thing was properly supplied with 
DC at the proper voltage. Step two 
is a quick one—scope out the an¬ 
tenna to ensure that it hasn't been 
knocked out of alignment by a 
windstorm, low-flying UFO, or an 
exuberant insulation contractor. 
Step 2 was also a washout. Too 
bad, now we have to go beyond 
the simple “is it plugged in?" to 
the “is it working?" stage! 

Step three involves some basic 
rf checks. The first one is easy. 
Using a 137.5-MH2 weak signal 
source such as the one in the 
Weather Satellite Handbook 
(WSH), (3rd Edition, available 
from Richard Taggart for $12,50; 
postage and handling: U.S. $1, 
$2 elsewhere), it should only 
take a few minutes to confirm 
that the VHF receiver is still 
functioning. 

That leaves the S-band part of 
the system, and weak-signal 
sources for 1691 MHz are harder 
to come by. Years ago I pur¬ 
chased such a source from Paul 
Shuch at Microcomm (14908 
Sandy Lane, San Jose, CA). I 
have this source hooked to a feed- 
horn and shooting out a basement 
window. The whole thing is ar¬ 
ranged so that I bounce enough rf 
off our local water tower to pro¬ 
duce a full-quieting signal. This 
approach has an advantage in 
that it tests the entire S-band sys¬ 
tem—antenna, preamp, feedline, 
and converter. Incoming signal 
levels were right where they 


should be so where was the satel¬ 
lite signal? 

At this point we can either fire 
off a frantic call to Washington or 
engage in some productive head- 
scratching. Since we are talking 
about a Sunday afternoon, the 
Washington option will have to 
wait; I am left with nothing more 
than rational analysis! 

The recent successful launch of 
the GOES East replacement has 
restored a measure of order to the 
U.S. geostationary program. A 
new GOES E is on station and the 
spacecraft that has been serving 
double-duty at a position interme¬ 
diate between the normal GOES E 
(70"W) and GOES W (135"W) po¬ 
sitions has now been maneuvered 
over to the normal GOES W slot. 
My particular elusive spacecraft is 
GOES Central. This bird is nor¬ 
mally parked at 107®W but has 
spent the last year at 114*W while 
the entire system was making do 
with a single imaging spacecraft. 
What if they have moved it back 5 
degrees east while I was palaver¬ 
ing in DC? 

I always hated dish realignment 
sessions, mostly because they in¬ 
volved so much extra work. I have 
used all sorts of techniques in the 
past to optimize alignment. One 
gimmick was to set the ATV sta¬ 
tion camera up on the receiver sig¬ 
nal strength meter and then haul a 
TV out to Ihe antenna site to watch 
the meter as I tinkered with eleva¬ 
tion and azimuth. At other times I 
would simply run a long audio line 


oul to the antenna and use a pair 
of headphones. 

The approach I use now is 
far easier. About a year ago I 
purchased a set of 49-MHz two- 
way FM transceivers from Radio 
Shack. Similar units are available 
from a number of outlets. The ra¬ 
dios clip on a belt and feature a 
headset with a microphone and 
whip antenna. I simply take one of 
the units and set in up next to the 
station receiver with Ihe system 
set on VOX. I put on the second 
unit, stroll out to the antenna, and 
proceed to adjust the antenna 
while listening to the results. Two- 
meter radios have a tendency 
to desense some satellite receiv¬ 
ers but the extremely low-power 
49-MHz units present no prob¬ 
lems. 

Swinging the antenna a bit off 
toward the east brought immedi¬ 
ate results and I was sure that I 
had found my wayward satellite. 
The system was peaked in both 
azimuth and elevation, but al¬ 
though the signal was plainly au¬ 
dible, it was not full-quieting! 
Noise was clearly evident at all 
times—yet just a week previously 
I had over an 8-dB gain margin 
with my four-foot (1.2 meter) dish! 
Although I had found the space¬ 
craft, it was quite clear that I 
wasn't out of the woods yet! 

As I finally got the old gray cells 
into high gear it became obvious 
that the GOES C I was watching 
could not possibly be the same 
spacecraft I had been monitoring 
prior to my trip. Regular readers 
will remember that a few monihs 
ago I was explaining why GOES C 
signal strengths were so variable 
during the course of a day. The 
aging spacecraft simply did not 


have sufficient fuel to correct for 
progressive plane errors in its or¬ 
bit and it was now drifting over five 
degrees above and below the 
equator each day. Given the fuel 
situation, there is no way they 
would have been able to initiate 
an eastward drift to a new operat¬ 
ing station! It was also clear that 
this spacecraft was not showing 
any plane error significant enough 
to cause a shift in downlink signal 
strength. The conclusion was 
inescapable—they must have 
switched over to a new space¬ 
craft. With that much decided, I 
could make a major deduction^— 
sitting over 22,000 miles from the 
mysterious bird—that It probably 
bore a Hugh's nameplate! 

To understand that bit of Sher- 
lockian wizardry you have to know 
just a bit more about the genealo¬ 
gy of the GOES spacecraft. All of 
the original SMS/GOES space¬ 
craft had been manufactured by 
Ford Aerospace, yet all the recent 
operational spacecraft in the 
series have been manufactured 
by Hughs. The two spacecraft are 
almost identical in functional 
terms but the difference is not triv¬ 
ial. The original Ford spacecraft 
transmit the equivalent of horizon¬ 
tal polarization. If you are essen¬ 
tially north or south of the space¬ 
craft, the downlink signal will 
appear to be horizontally polar¬ 
ized. In contrast, the same ge¬ 
ometry with regard to one of the 
Hughs' spacecraft will produce a 
signal that is vert/ca//y polarized. It 
is important to realize that GOES 
C is always a “used" spacecraft. 
Almost always, failures of opera¬ 
tional spacecraft involve some as¬ 
pect of the complex imaging sys¬ 
tem so that when a particular 
spacecraft is eventually replaced, 
the old one is shunted aside to a 
parking orbit, often with a perfect¬ 
ly functional transponder. It is 
from this pool of "used" space¬ 
craft that candidates for GOES C 
are selected since the central 
spacecraft is required only to relay 
WEFAX, not do any imaging 
Since I prefer monitoring GOES 
C, I have left the antenna feed es¬ 
sentially horizontal. If my predic¬ 
tion was correct, the powers that 
be had finally worked through 
their supply of old “Fords" and 
were now using a "previously 
owned" Hughs with a mere hun¬ 
dred million or so miles on Its or¬ 
bital odometer! 

The theory was easy to test, for 
if it was correct, I would merely 
have to switch the feed over to 
vertical to restore my usual gain 
margin. A few minutes back at the 



Photo A. The author's 1.2-meter dish mounted outside a convenient 
window. 
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Photo B, Jack Hawkins’ (W&6WJO) scan converter-based sateliite sta¬ 
tion, The 512K Radio Shack Color Computer 3 (lower center) handles 
the imaging chores in conjunction with Jack’s version of the WSH scan 
converter in the cabinet on the left side of the middle shelf. The cabinet 
at the center of the middle shelf contains the station power supply and 
the station antenna control while the Hamtronics R75A custom-pack¬ 
aged kit receiver is on the right. The upper shelf has two monitors, one 
for the computer menu (left), and the other to view the output of the scan 
converter, like the large-screen monitor to the right of the shelf unit. 


antenna to switch from horizontal 
to vertical, and voila—back in 
business with a full-quieting sig¬ 
nal and an even bigger gain mar¬ 
gin than I had enjoyed previously! 

The take-home lesson from this 
is really quite simple. When some¬ 
thing as complex as a satellite 
system suddenly goes out. the 
key is a systematic step-by-step 
approach to discover what the 
problem might be. A complete 
check of the ground station gear 
should always be step number 1. 
Take the checks a step at a time 
and do not assume that you have 
had a catastrophic failure. That is 
always possible but is rarer than 
you might think. 

The point is. you need to be 
sure before you hit the network, 
either by phone or bulletin board, 
with questions about what hap¬ 
pened to satellite X. If there has 
been a change in the status of a 
particular spacecraft, you will 
eventually hear about it, but if you 
have to wait for the periodic infor¬ 
mation notes, you may have torn 
your system down to bare compo¬ 
nents in the meantime! If the sys¬ 
tem seems to check out. contact 
other operators by phone or BBS 
to confirm any possible operation 
problems before hitting the phone 
lines to Washington. The amateur 
satellite community has a hard- 
earned reputation for reliable re¬ 
porting of system anomalies, and 
we don't want to risk that standing 
by careless reporting of problems 
that may exist in our hardware and 
not theirs! 

By the way, a later check via the 
bulletin board network confirmed 
that GOES 5 (a Hughs spacecraft) 
was now serving as GOES C with 
ail other spacecraft on station 
(GOES E at 75^W, GOES C at 
107"W, and GOES W at 135"W). 
GOES C presently has a 0.5 de¬ 
gree plane error which should re¬ 
sult in minimal daily signal 
changes at the moment. There is 
no fuel reserve for plane changes, 
however, so expect the plane er¬ 
ror to accumulate with time! 

An Alternative 
Dish Antenna Mount 

I have operated a GOES WE- 
FAX installation for a number of 
years now, and for most of that 
time I have had my dish antennas 
mounted on posts out back, run¬ 
ning long lengths of coax to get 
the signal back to the station. This 
requires that I keep converters in 
weatherproof boxes out at the an¬ 
tenna site and presents serious 
problems with temperature drift 
with some converters, given the 


extremes of our Michigan climate. 
This arrangement also insures 
long treks out to the antenna farm 
to make adjustments, and that is 
definitely not fun in the dead of 
winter. 

A roof-mounted antenna was 
out of the question for a number of 
reasons. The most important of 
these is that I live in a 100+ year 
old Victorian house and I won’t get 
up on most of the roof in the sum¬ 
mer, let alone in the dead of win¬ 
ter! For a long time I did dream of 
having the antenna a good deal 
closer to home, if only to let me 
keep my converters in the more 
benign environment of the house! 
About two years ago I opted for a 
new approach to mounting a dish, 
an approach which might be ap¬ 
plied by any of you. if you have a 
window or wall that faces in ap¬ 
proximately the right direction for 
a particular geostationary space¬ 
craft. 



Fig, 1(a). Side-view sketch of a 
dish antenna mount constructed 
of perforated steel angle stock for 
window or wall mounting of a WE- 
FAX dish. 


The mount is designed to 
mount on a wall or window frame 
while providing complete free¬ 
dom of azimuth adjustment over 
almost 90 degrees. The main 
component is a triangular frame, 
shown in sketch form in Fig. 1(a). 
The frame itself is made of 
punched steel angle stock, avail¬ 
able at most hardware stores. A 
stock length for this material is 
three feet and the vertical and 
horizontal members are made up 
of single pieces of angle stock. 

The longer diagonal member is 
made from two pieces, doubled 
over most of their length. The tri¬ 
angle is simply bolted together us¬ 
ing 1/4-inch hardware and no 
drilling is required since the angle 
slock is punched every inch on 
both sides. 

The vertical member has two 
heavy-duty hinges boiled on, one 
at the top and one at the bottom. 
These hinges tn turn are bolted to 



Fig. 1(b). Top view of the dish an¬ 
tenna mount showing the azimuth 
brace. 


the window frame or wall, en¬ 
abling the frame to swing like a 
gate, through an arc of over 90 
degrees. The antenna, a Metsat 
GR-4 in my case, has a horizontal 
mounting tube at the back, and 
this tube is secured to the horizon¬ 
tal arm of the triangle using “U” 
clamps. The clamps provide a se¬ 
cure attachment yet permit the 
dish to pivot on the mounting tube 
for elevation adjustment. 

Elevation is controlled by a 
1/2-inch threaded rod from the 
lower edge of the dish that runs 
up into a fitting installed on the 
angled member of the triangle. 
The filling is a heavy-duty eye bolt 
with stop nuts on either side of 
the rod that passes through the 
eye. The length of threaded rod 
controls the elevation of the dish 
while the adjustable angle of 
the hinged triangle provides 
the needed azimuth adjustment. 
Once determined, the azimuth 
setting is maintained by another 
piece of angle stock running 
from the outside end of the 
horizontal member to another 
hinge mounted on the opposite 
side of the window frame or a 
few feet further along the wall— 
Fig. 1(b). If this piece is cut slightly 
longer then necessary, once 
initial bearings are determined 
you have the capability of read¬ 
justing azimuth in small incre¬ 
ments should the spacecraft of 
interest be repositioned at some 
future point. 

The mount, with antenna, is 
shown in Photo A. The antenna 
now hangs neatly on the side of 
the house, well away from curious 
hands, yet is easily accessible for 
adjustment, if required. A GaAs- 
FET preamp mounts at the feed 
on the rear of the dish and the 
signal is carried inside the house 
on a 20-foot length of Belden 8214 
RG-8 foam coax. The converter is 
inside with the RG-58 i-f cable 
running down to the basement 
station site. If I were willing to in¬ 
vest in a 100-foot run of Heliax^ or 
other low-loss cable. I could prob¬ 
ably run the signal directly to the 
basement, but that is not neces¬ 
sary in this case. 

This approach to antenna 
mounting is a good alternative 
where ground-mounted antennas 
are out of the question due to poor 
look angles (trees, etc.) or where 
security is a problem and where 
roof mounting is impractical. This 
particular mount has been up for 
over two years with no problems 
and has withstood windstorms 
that have taken out local amateur 
and TV antenna installations. 
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Picture of The Month 

This picture is one of a set that 
was provided by Jack Hawkins of 
San Bernadino, California. Jack, 
who turns out to be quite a crafts¬ 
man, has spent the last six 
months putting together a beauti¬ 
fully matched set of gear including 
a power supply/antenna control 
unit, a nicely packaged Hamtron- 
ics receiver, and the WSH scan 


converter using the 512K CoCo 3 
and my Version 4 software pack¬ 
age on EPROM- 

Jack had some very compli¬ 
mentary things to say about the 
scan converter, but modesty for¬ 
bids me going into great detail. 
Suffice it to say that he loves it and 
is still amazed that it all went to¬ 
gether with minimal hassle! 

Well, that's about it for this 
month. Next month we are going 


to embark on a two-part series 
looking at a project that marries 
both scan converters and FAX in¬ 
to a new, integrated image display 
system. You are going to like this 
one! 

New Datatink 
BBS Service Number 

The very fine bulletin board, op¬ 
erated by Jeff Wallach for the ben¬ 
efit of a wide range of satellite en¬ 


thusiasts. is going strong and 
providing an ever-widening data¬ 
base. Many weather satellite buffs 
have checked in and joined up 
since I first included the number in 
the January column. The number 
has been changed to (214) 394- 
7438 (however, calls to the old 
number are still being trans¬ 
ferred). You will, however, want to 
update your communications file 
software. ■ 
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WE’VE MOVED 
OUR NEW ADDRESS IS 
P-0. BOX 567 
VAN NUYS. CA 91408 
1-818-904-0524 


CIRCLE 194 ON READER SERVICE CARD 


Subscribe Today To The 
World’s Leading Magazine For 
Shortwave & Scanner Listeners! 



• International Broadcasting 

• Utility Monitoring 

• Scanners 

• Shortwave and Longwave 

• Satellites 

• Electronic Projects 

• Listening Tips 

• Frequency Lists 

• Equipment Reviews 

• News-breaking Articles 

• Feature Articles 

• Exclusive Interviews 

• Insights by the Experts 

• New Products 


Each month MONITORING TIMES, the first wide- 
spectrum listener’s publication and still the best, brings 
you 64 giant tabloid pages of late-breaking information 
on every aspect of monitoring the radio spectrum. 

Fast-paced and information-packed. MONITORING 
TIMES consistently scoops the publishing industry. 

ORDER YOUR SUBSCRIPTION TODAY before 
another Issue goes by; only $15 per year (U.S. and 
Canada), $22 per year (foreign) or send $1 for a sample 
Issue (foreign send 2 IRCs). 

MONITORING TIMES 

P.O. Box 98 Brasstown, N.C. 28902 
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Send 66 c (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA 

^^2 SPECTRUM INTERNATIONAL INC. (617) 263 -2145 

P.O. Box 1084S, Concord, MA 01742, USA 


rMULn-BAND SLOPERSl 

ALSG DIPOLES A LMt TtD.SPA CE ANTENNAS 
Outstanding p«rtorm«nce of W9tNN anlet^i i% ntdlf hnowni »*»■»*«• 
mutttfeand BIG-SIGMAL taotwUt Automall« OandSMitcruno-* Wnr 
Id* SWR*C«ai poMf - FULtT ASSEMPLEO 

to fouf uMtciftdd Cttnt«r Iraguencraacfi band • E»w to tffisxrm « y»rf 
to»» proHle * dornpiata tnctrucftons -Ya*i# parionai cftack. acc»»»«d 
4 BJU«} SLQPER ‘ ilO. 10.40.30. or 30M ~~ m H. hino $ 4$ 

3 - “ - )60. io. 4e« 60 tt. - $ *3 ~ 

7 - - . 40«. - f 35 “ 

3 - l«>-TBAt* QSXOLE -160, SO, *m «3« loog f 71 - 

2 “ . ao.4m »ti - i » •* 

O SAMl SnCE -SAtfEB DIPOLE-160 thru K>M* 460 ton g S tSppd 
• BeottPa* arfda-TAtsid m»MirJSQ.4C.:;^gSM i,»ttopi 
SEHO SASC tot eoB3ta«d» datattetd (haw oVhm uoiqB»a aotatww 

W9INN ANTENNAS 3123*4 3414 

BOX 393 S WT. PROSPECT. IL 60056 

CIRCLE 38 ON READER SERVICE CARD 


CIRCLE 183 ON READER SERVICE CARD 


72 73 Amateur Radio • August. 1987 































John Edwards K12U 
P08ox73 

Middle Village NY 11379 
THE HAM’S ALL-PURPOSE, 
ON-THE-ROAD SURVIVAL KIT 
Ah, a ham’s life isn’t easy. A 
expedition to a desert island one 
month, VHP contesting on a 
mountaintop the next. Over the 
years, while on the road, hams 
have been sunburned, frozen, bit¬ 
ten, scratched, mauled, scraped, 
crushed and, in some instances, 
even shot at. 

Yes. Indeed, an easy life it ain’t. 
I don’t know if Indiana Jones was 
a ham, but it wouldn’t surprise me 
one bit. He has that look of a hard- 
boiled, cynical OXpeditioner. Just 
by looking at his face you can tell 
that 01* Indy must have shoul¬ 
dered his way through infinite pile- 
ups back in the days of tubes and 
amplitude modulation. 

Being a bit of an adventurer my¬ 
self, I know it pays to plan wisely 
when heading out into the ham’s 
wide world. So whenever I hit the 
road, I take along my ham’s sur¬ 
vival kit. I realize I’m not the only 
ham who carries along a goodie 
bag on his jaunts around the 
world, but I happen to believe that 
my kit is exceptionally well- 
stocked, containing just about ev¬ 
erything necessary for any possi¬ 
ble emergency. To wit: 

□ Throat Spray: This is a neces¬ 
sity. I mean, if you can’t talk, you 
can’t ham, right? 


D Liniment: To rub on your 
hand, I mean, if you can’t pound 
brass, you can’t ham, right? 

□ Money: It’s amazing the things 
you can still do with U.S. currency. 
For example, it’s quite handy for 
bribing various overseas officials 
who may not quite understand 
what you’re doing with all of that 
funny-looking equipment in your 
luggage. It’s remarkable stuff. 
Highly recommended. 

□ Insect Repellent: An obvious 
accessory when visiting tropical 
places, but handy in northern cli¬ 


mates as well—even in winter. Af¬ 
ter all. you never know what sort of 
a hotel you’ll be staying in. 

□ Calculator: I don’t care what 
sort of a math whiz you think 
you are, bring along a calcula¬ 
tor. In fact, the more exotic the 
land you’re visiting, the more 
you'll need it. It can be murder on 
the brain totaling up all those 
QSOs. 

□ Portable Computer: If you 
have the room, substitute a laptop 
computer for the calculator. The 
PC will help you log contacts, re¬ 
trieve urgent messages from your 
wife and children (Daddy! Come 


home! We need you!) and kill the 
dull hours between band open¬ 
ings with its games. Personally, I 
like Toshiba’s laptops, but the 
Tandy models are good, too. To 
each his own. 

□ Mlnl-Fiashilght: Truly a tool 
with 1,001 uses. Ever try to trou¬ 
bleshoot a final amp in the field 
on a dark, rainy night? Without a 
mini-flashlight, the only avail¬ 
able illumination will be your body 
as all those amps go flowing 
through it. 

□ Swiss Army Knife: Truly a 
tool with 1,000,001 uses: strip¬ 
ping coax, tightening antenna 
screws and opening stubborn 
beer cans are only a few of its 
applications. Just be sure it’s a 
Victorinox and not one of those 


babies you see advertised in the 
Sunday newspaper supplements 
(they rust). 

□ Pocket Camera: (Or better 
yet, a 35mm camera.) What good 
is a expedition or contest venture 
without permanent documenta¬ 
tion? I mean, who’s going to be¬ 
lieve you ever went on your little 
journey if you don’t have photo¬ 
graphs to prove it? How are you 
going to bore the guys down at the 
club if you don’t show up with a 
few hundred slides? How are you 
ever going to get your mug in the 
ham magazines without a cam¬ 
era? Think about it! 


□ Camcorder: If you’re into high- 
tech consumer electronics, bring 
one of these along. The VHC/C 
and 8mm models are the most 
compact and the only ones real¬ 
ly worth fooling around with. A 
camcorder won’t put your face 
in a magazine, but the tapes it 
generates will bore your buddies 
even better than your camera’s 
slides. 

□ Mirror: After your boat sinks, 
and you’re stuck on some godfor¬ 
saken raft, you use this to signal 
for help. You know, in Morse 
code, the way all pro-code advo¬ 
cates advise. 

□ Binoculars: Good for spotting 
the rescue plane when it finally 
does arrive. (See? The mirror 
worked!) 

□ Sunglasses: A must in the 
tropics or arctic, a big help any¬ 
place else. After all, you’re going 
to be doing a lot of squinting at log 
sheets, meters, and the like, so 
treat your eyes with kindness. 
They’re also helpful for covering 
up the effects of last night’s beer 
blast. Good, too, for eyeing girls 
on the beach. 

That’s about It. You may have a 
few other items you’ll want to toss 
in (soap, toothpaste, shaver, de¬ 
odorant, etc.), but that’s up to you. 
Many hams don’t necessarily re¬ 
gard cleanliness as a expedition 
virtue, 

ril also leave the kit’s housing 
up to you. 1 use a couple of Hart¬ 
mann briefcases, but you may 
want to use that Antenna Special¬ 
ists plastic bag you got at Dayton a 
few years back. 

See you on the airport courtesy 
busIB 


“ / don't know if Indiana Jones is a 
ham, but he has that iook of a 
hard-boiied, cynicai DXpeditioner. ” 
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accepts I-M II-DX beam when vehicle h at rest. $26.45 

H. STEWART DESIGNS 

PO Box 643, OREGON CITY, OR 97045 
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gARTER ’N* BUY 


MILITARY TECHNICAL MANUALS 

for old and obsolete equipment. 60> 
page catalog, $5. Military Technical 
Manual Service. 2266 Senasac Ave., 
Long Beach CA 90815. BNB045 

MARINE RADIO: Marconi Canada CH^ 
125 synthesized AM/SSB transceiver, 
22 channels on 4, 8, and 12 MHz, 125 
Watts, 12 V dc. Never used, list $1,995, 
asking $1,495. Stu Norwood, 70 Rte. 
202 North, Peterborough NH 03458. 
BNB047 

QSLs to order. Variety of styles, colors, 
card stock. W4BPD QSLs, PO Drawer 
DX. Cordova SC 29039. BNB260 

THE OX ERS MAGAZINE. Up-to-date, 
informative, Interesting. Compiled and 
edited by Gus Browning W4BPD, DX- 
CC Honor Roll Certificate 2-4. Send 
for free sample and subscription infor¬ 
mation today, PO Drawer DX, Cordova 
SC 29039. BNB261 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 
Box 250, Benton AR 72015; (501)-776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 
our 24th year. Buy, swap, sell ham-ra¬ 
dio gear. Published Iwice a month. Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs, Dept. A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

YAESU OWNERS—Hundreds of 


modifications and improvements for 
your rig. Select the best from 14 years 
of genuine top-rated Fox-Tango 
Newsletters by using our new 32-page 
Cumulative Index. Only $5 postpaid 
(cash or check) with $4 rebate certifi¬ 
cate creditable toward newsletter pur¬ 
chases. Includes famous Fox-Tango 
Filter and Accessories Lists. Milt 
Lowens N4ML (Editor), Box 15944-S, 
W. Palm Beach FL 33416; (305)-683- 
9587. BNB448 

FIND OUT what else you can hear on 
your general-cove rage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club. Complete information on ma¬ 
jor North American clubs and sample 
newsletter $1, Association of North 
American Radio Clubs, PO Box 462, 
Northfield MN 55057. BNB464 

WANTED; Old Western Electric, RCA, 
Telefunken, Mcintosh, Marantz, Dyna- 
co. Tannoy, Altec—tubes, amplifiers, 
speakers. Maury Corb, 11122 Atwell, 
Houston TX 77096; (713)-728-4343. 
BNB479 

LEARN CODE on your IBM PC (or 
compatible). Commodore C-64/128. or 
512K Macintosh. CODE-PRO takes 
you from no knowledge to proficient 
copy. Specify computer. $10 plus $2 
s&h. Trio Technology, Dept 861, PO 
Box 402, Palm Bay FL32906. BNB490 

ELITES CODE PROGRAMS. APPLE 
ll+/c/e/GS. C-64/128. 37 modes. 
Graphics; Wordprocessor; Menus; 
Lessons; Speed Techniques: Drill, 
Practice, Print, Teach, View Modes; 1 - 
100 WPM; Variable Sound, Character, 
Word Spacing; and more. $49.95. 
Check/MO. COD’sadd$2, Other Ver¬ 
sions $14.95-44,95. $3.50 Demo Disk 
gives $2 off next purchase. Write: 
LARESCO. POB 2018. 1200 Ring 
Road. Calumet IL 60409; (312) 891- 
3279. BNB507 


HOME-BREW PROJECTS LIST, 
SASE WB2EUF, PO Box 708, East 
Hampton NY 11937, BNB509 

VIOEOCIPHER OESCRAMBLING 
MANUAL—115 pp.—$27.45 ppd. Oak 
Orion—77 pp.—$22.45 ppd. Satellite 
catalog $2. Mlcrotronics, PO Box 2517- 
L, Covina CA 91722. BNB513 

SUPERFAST MORSE CODE SU- 
PEREASY, Subliminal cassette. $10. 
Moneyback guarantee. Bahr, Dept. 
73-4. 2549 Temple, Palm Bay FL 
32905. BN517 

COMMODORE CHIPS. We are an Au¬ 
thorized Distributor and guarantee fac¬ 
tory-fresh. low-priced chips, 6526/ 
6510-$9-95. 6581—$12.85, 
6567—$14.75, 8701—$7.25. PLA/ 
82S100—$12.50. 901225/226/227/ 
229-$10.95 and many others. Ask 
about user group-quantity pricing, 24- 
hourdelivery., /THE COMMODORE 
DIAGNOSTICIAN*', newly-released, 
laminated chart for diagnosing faulty 
IC’s on C64/1541. A must for those 
who want to do their own repairs and 
save money and down time. Reference 
Aid $6.95, Reference aid #5 for 
Cl28 $7.95 (plus postage).. Heavy 
Duty Power Supply for the C64 
$27.95 , Call toll free, (800)-642-7634 
(outside NY), or (914)-356-3131. 
Kasara Microsystems, Inc., 33 Murray 
Hill Drive, Spring Valley NY 10977. 
BNB529 

QSLs, QSLs, RUSPRINT QSLs. 
Quantities of 100, 200, 300, or more. 
Full color Old Glory and cartoon. Also 
Parchment. Golden Eagle, and others. 
SASE appreciated. Rusprrnt, Rte. 1, 
Box 363-73, Spring Hill KS 66083. 
BNB532 

NI-CD BATTERIES AA/AAA $1,50 (W/ 
Tabs &1.65) each. 7-cell replacement 
pack to fit ICOM BP-3 case $14,95 
each. Cells for BP 2-5&7 $2.40 each. 
Yaesu FNB-2 ‘'Clone” Pack $22.95 
each. PA residents add 6%. Add $2.00 
S&H/order. Others available, write: 
CUNARD ASSOCIATES, R.D. 6, Box 
104. Bedford PA 15522. BNB557 

HAM RADIO REPAIR, all makes, all 
models, Robert Hall Electronics, PO 
Box 8363, San Francisco CA 94128; 
(408)-729-8200. BNB558 

NJ—NJ—NJ—NJ—NJ—NJ—NJ— 
NJ—FINALLY!! A ham—SWL—CB— 
scanner store in N.J. Discount grand 
opening prices. Top performing radio 
systems for every budget. New 10-me- 
ter and VHF/UHF rigs. Antenna Spe¬ 
cialists. ARRU Astatic, Azden, B&W, 
Belden, Bilal. Butternut, Clear Chan¬ 
nel, Daiwa, Diamond, Kenpro, Ken¬ 
wood, KLM. Larsen, Mirage, Nye. San¬ 
tee, Sanyo, THL, Yaesu, Welz, much 
more. Open M—F 10a.m.-9 p.m., Sat. 
10 a.m.--7 p.m. Have qualified repair 
facility. Abaris Systems. 276 Oriental 
PL, Lyndhurst NJ 07071; (201)-939- 
0015. BNB560 

THE DX BULLETIN provides you with 


comprehensive, up-to-date DX infor¬ 
mation and much more. SASE or call 
for samples. Box 4233W, Santa Rosa 
CA 95402; (707)-523-1001. BNB565 

1987 “BLOSSOMLAND BLAST” 
Sunday, September 20, 1987. Write 
“Blast,” PO Box 175, St. Joseph Ml 
49085. BNB569 

WANTED; EQUIPMENT AND RELAT¬ 
ED ITEMS. THE RADIO CLUB OF JU¬ 
NIOR HIGH SCHOOL 22 NYC, INC., is 
a nonprofit organization, granted 
501(c)(3) status by the IRS, incorporat¬ 
ed under the laws of the state of New 
York with the goal of using the theme of 
Ham Radio to further and enhance the 
education of young people. Your prop¬ 
erty donation would be greatly appreci¬ 
ated and acknowledged with a receipt 
for your tax-deductible donation. 
Please contact WB2JKJ through the 
Callbook or telephone (5l6)-674-4072, 
24 hours, seven days a week. Thank 
you! BNB570 

CARDS. Free samples. Cards printed 
on glossy while stock. Ken WA9HGE, 
1075 W. nth Street, Hobart IN 46342. 
BNB574 

CUSTOM LEATHER RADIO CASES 

for all makes of HTs/scanners. Free 
info. Alexander, Box 1556, Kitchener 
Ontario N2G 4P2 Canada. BNB577 

THE ORIGINAL HAM SACK. Deluxe 
soft padded case for all popular hand¬ 
helds with battery packs. Three zip- 
pered compartments for radio, anten¬ 
na, and accessories including spare 
battery pack Bell loops and detach¬ 
able shoulder strap. Tough Dupont 
Cordura^ nylon. We are hams and we 
knowyou will like this case. Full refund 
guarantee. $12.50 includes shipping. 
Frank & Linda Reed KC1 DM & N1 EUR. 
15C Daniel Webster Dr.. Hudson NH 
03051. BN B580 

SB-220 OWNERS!—Enhance perfor¬ 
mance—add new features. 11 step-by- 
step mods which include: tuned-input 
6- and 160-meler operation, heavy-du¬ 
ty power supply mods, full QSK opera¬ 
tion, solid-state bias control, and many 
more. Source of parts included- One 
lime 50% rebate for new mods submit¬ 
ted and two free updates. 10 pages of 
tech info on the 3-500Z Order today— 
$10 per copy plus $1 postage. SASE 
for Info. Bob Kozlarek WA2SQQ, 69 
Memorial Place, Elmwood Park NJ 
07407. BNB581 

MORSE CODE COACH—IBM PC. 32 
lessons included, create and save 
more. Random code groups also 
Novice to Extra speeds. Practice at 16- 
wpm rate spaced to speed, or test at 
speed. Menu-driven with Help. Basic- 
source included. Send $15 for floppy. 
G. Leedom KB6NKC, Rt. 5. Box 441, 
Chippewa Falls Wl 54729 BNB565. 

COMMODORE REPAIRS. We are the 
largest service center in the country 
and we repair your Commodore com¬ 
puter within 3 to 4 days. (Our prices are 


r 


Barter 'N' Buy advertising must pertain to ham radio products or services. 

□Individuirf (noncommercial).... 2Sc per word 

□Commercial.... 60c per word 

Prepayment required- Count only the words in the text Your address is 
free. 73 cannot verify advertising claims and cannot be held responsible 
for claims made by the advertiser. Liability will be limited to making any 
necessary corrections in the next available issue. Please print clearly or 
type (double-spaced). 


n 


I No discounts or commissions are available. Copy must be received in | 
Peterborough by the fifth of the second month preceding the cover date. 

I Make checks payable to 73 Magazine and send to: Hope Currier, 73 | 

Magazine, WGE Center, Peterborough NH 03458. 
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low: e g., C64—$39.95). C64 Power 
Supply for August only $24.95. Call 
Toll Free (800) 642-7634 (outside NY). 
Of (914) 356-3131. Kasara Microsys¬ 
tems. Inc.. 33 Murray Hill Drive. Spring 
Valley NY 10977. BNB587 

WANTED: Lafayette PrivaCom 3C, 
525, 625, or GE 5813B RADIO. 2053 
Mohave Dr.. Dayton OH 45431. 
BNB589 


CHRISTIAN INVESTIGATOR NET 

Write N9FAO Blau. 1127 West Hwy 20, 
Michigan City IN 46360. Three stamps, 
please. BNB590 


STAMP-COLLECTING HAM wants 
foriegn stamps and stamped en¬ 
velopes. Donna Kappenman KE0HP. 
516 Melrose, Souix Falls SD 57106 
BNB591 

FREE HAM CATALOG. SASE. Bahr, 
Dept. 73-4,2549 Temple, Palm Bay FL 
32905. BNB592 

WANTED: W.W. II. BC-654 transceiver 
and PE-103 dynamotor. Ernest 
Bircher, 108 Troy Dr., Slidell LA 70461; 
(504)649-7425, BNB593 

SWAP: Ham Radio Club patches. Sim¬ 
ple: you send me yours; 1 return mine. 


Chuck Martin F/AB4Y, CPU A-316, 
APO New York NY 09777. BNB594 

WANTED: Mflftary radios and related 
equipment. Circa; WW IL Command 
and Field Issue. ARC-2. BC375, 
BC223, Etc. Complete Collections 
or Single Sets. Contact: KA1GON; 
(617) 396-9354 or write: 501 Mystic 
Valley Pkwy, Medford MA 02155. 
BNB595 

WANTED; DRAKE DSR-2 Communl- 
cations Reciever Model 1242, (nixie 
display) in good unmodified condition. 
Will pay extra for excellent or mint con¬ 
dition. Please write to: Richard B. Pow¬ 


ell. 228 Hibiscus Court, Newmarket, 
Ontario L3Y 5K9, Canada, or call (416) 
474-2494 (days). BNB596 

2M/1.25M/70CM TRr-SAND MOBILE 
ANTENNA. Austin Metro Mobile pro¬ 
vides three band operation single 15- 
inch vertical atop car. $62.45 with mag¬ 
net mount. Ed. Noll W3FQJ. Sales 
Rep., P.O. Box 75. Chalfont PA 18914. 
BNB597 

CONTESTERS! Send in your log score 
with general purpose contest entry 
forms. 70 spaces. $19/100, post paid. 
Free info: Mr. Moist, Box 2143, Elko NY 
89801- BNB598 


£Pei C us tom m b ^ouJe^eJ 

HAM HAT ■ . mm- 


Don’t be a Stranger at the next j 
Hamfest or get together. i 

Display your NAME, J 

CALL, and HOMETOWN i 

on our attractive summer 
style baseball cap! 

Our caps have a white, 
seamless front with 
colored mesh back and 
matching bill. They are one 
size fits all, with an adjustable back. 


Best of all, each cap front is CUSTOM 
EMBROIDERED in a color coordinated thread. 

Hats come in: ROYAL BLUE, RED, and BROWN 




First and/or Last Name (max 14 letters) Call (maximum of 6 
letters) City and/or State (max 14 letters) 


Please send check or money order, plus 
$3.00 Shipping and handling per order 
Add 50 cents S&H for each addiliona! 
cap ordered. 


.njh^otdeiy 


WaU< 


P.O. Box 1476 • Severna Park. MD 21146 


ASow 410 S tef delivery. Maryfemi resaents add 5% sales tax... 

WE WELCOME INQUIRIES FROM CLUBS 


ichiQAn 


• BomR • • misn® 

Amateur, Business 
Marine, and SWL 
Major Credit Cards 
—We ship UPS- 
Most Major Brands 
—Sales & Service— 





KENWOOD 

TSSAOS 



IC-735 Nfiw 

ao'jMi 


TS440S DxcjTHWJ- 


1 WE STOCK K 

(1 Radios, Ant, Books | 

and Accessories 
^ iCOM, Kenwood, Yaesu^ 
>J^^and Many More!! 


IC-38A 

*21 mrfrmmt 


•Rr»t 70 W»M m Mi}|>ll» 

•First Wllfi Memory A Auto CHaler 

•23 Channel Memory 

•From f^wwl CTCSS 

FT-757GX -*»ritvsTi3M- 


miCOM! 

I »C-U2AT 
I *10 


• 14t>163MHrft«C*lve 

• t44'14a Mto Tronimlt 
•2,6WOut(W1 

{SW optional) 

• lOMemoiles 
•Built-In CTCSS llncotlor 
•Nine Types of Scannins 


•$ Walts on Bom 
3m & 440 MM2 y 
• lOMemotfes 1 

•Battery Sever 1 

•Remote Computer 
Control Cepe bill ty 


FT-767GX 


AUTHORIZED 

ICOM 

FULL SERVICE 
CENTER 


.ciwr 


•MOST ORDERS SHIPPED SAME DAY* 


28360 South River Rd 5 
ML Clemens, Ml 48045 

313-469-4656 


Sun., Mon.—Closed 
Tue., Wed.,—10-6 
— Thurs., Fri.—10-9 


BENCH TESTED 

previously owned ham ge»^ 


AMERITRON ■ BUTTERNUT ■ LARSEN ■ WELZ ■ NYE VIKING ■ MIRAGE ■ KANTRONICS 


$ 3.00 

BASEBALL HATS 

WITH YOUR NAME & CALL 


1 st quality 

GUARANTEED 


CIRCLE 292 ON READER SERVICE CARD 

—I -1-800-678 COAX ORDER LINE- 

BELDEN 9913 Low Loss . 185/500 Ft. or .38/ft. 
AMPHBNOL Connectors 

UG-2ID N-typc Male Cable End S3.00 

5 UG-21D Fitted for 9913 Cable $3.75 

PL-259 UMF Plug (silver) $1.25 

i COAX PLUSl^^ ^ss'/PP/NG 

^ 436 Valley Rd. 201-678-2629 

West Grange, NJ 07052 1-800-678-2629 


CIRCLE 285 ON READER SERVICE CARD 


RCYAL BLUE O 
REDO 
BLACK □ 


SEND $3.00 ^ SI.OO ^ip{Miig & faanditiig 
TO: R.P.I., Fkfitii^ Rt., AHkin MN 56431 
ADD .5(P FOR OAK LEAFS 

COURAGE 

10^ OF ALL SALES GO TO HANDI-HAM 
SYSTEM 

MN Restdents add 6% sales lax 

CIRCLE 295 ON READER SERVICE CARD 


call 201 674*8148 TO 
Order LARSEN ANTENNAS S Wm 
LM- 150 MM • 2 MTR 5 / 8 Ant. • $ 37,00 
LMO-MM • 2 MTR 1 /4 Ant. • $ 16.00 
KO 440 • 440 MHZ On Class Ant. • $ 46.00 
Dual Band Ant. $S 8.00 
Call To Order Or write To 


WE CARRY 
A COMPLRTE 
LINE OF LARSEN 


MCN KUCTROMICS 

4S6 vaUey Road 
West Oranoe, NJ 07052 


CIRCLE 289 ON READER SERVICE CARD 


CIRCLE 162 ON READER SERVICE CARD 


Theory and vwjrking schematics. 13 cable systems and 7 satellite 
systems Includes Bypasses. Best reference available, $t4,95. 
6th Ed. Supplement Only 20 pages $8.95. Experiments with 
Videocipher Turn-ons and cloning methods $12.95 Cable TV . 
Function, bidirectional and security systems $ 12.95 MD$/MMDS 
Handbook , For Hackers $9.95. Build Satellite Systems Under 
S600 $12.95 Any 3/$26 Summer catalog $1. 


Sholikl Electronics Corp., 1327K 

Hluara Si, NIagva FMs. NT 14313. COD'S 710-284-2113 


CIRCLE 192 ON READER SERVICE CARD 


MASTER MORSE CODE IN 40% LESS TIME ! 

ftethexJ EUsirsates the 10 - 13 KFH plateau 

ADOPTED BY THE U S. MILITARY AS THE MEW TMAlMIMG 
ST/UfDMlD 

III STRUCT 10?* OFFERED AUSIO TAPES or 

OiJH COHKtTEH PROGRAM FOr“tHE C0M.H0I>DEE 

64. Both methods teach the entire ALPitASST, 
HUMBBBS, FU?:crrtrAT30?r and SPECIAL CHARACTERS 
in 39 TRIALS at 20 K?K. 

Specify Audio Tapes ffive cassettes},. 
Floppy Disk or Coitputer ca.«sette, 

$19.95 (IL. RES- include $l sales tajcJ 

TSQ, P.O. BOX 7, ASHLEY, IL 62808 


CIRCLE 77 ON READER SERVICE CARD 


'When You Buy, Say 73** 
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Special events 


JACKSON HOLE WY 
JUL31-AUG2 

The 55th annual Wyoming, Idaho, Montana, 
and Utah Hamfest will be held at the Virginian 
Lodge. Jackson Hole, Wyoming. Talk-in will 
be on 146.52 MHz simplex. Tickets are $10 at 
the door. Contact: WIMU87 Hamfest, Inc., c/o 
Cheryl Ransom KA7QE, HC36-2035, Riverton 
WY 82501-9354; (307) 856-1811. 

EAA AVIATION EXHIBITION 
AUG 1-2 

The Fox Cities ARC will operate W9ZL from 
1300-2100Z August 1-2 in conjunction with 
the 35th annual EAA International Fly-In Con¬ 
vention and Sport Aviation Exhibition. Fre¬ 
quencies: 7.240 and 14.240. QSL: QSL and 
SASE to Ade Vanderburgt K9DHR. 264 Ever¬ 
green Dr., Kaukauna Wl 54130. 

CEDAR RAPIDS lA 
AUG 1-2 

The Cedar Valley ARC is sponsoring their 
Summerfest 87 at the Cedar Rapids Five Sea¬ 
sons Center from 8 a.m. to 5 p.m. August 1 and 
from 8 a.m. to 3 p.m. August 2. Talk-in on 
.16/.76 and .52. Features; amateur radio and 
computer seminars, FCC exams, commercial 
vendors, and a flea market. A buffet dinner will 
be held Saturday night. Fees: tables$10; com¬ 
mercial $20 per booth, $15 each thereafter. 
Admission; adult $5 advance, $6 at door; stu¬ 
dent $3 advance, $4 at door; 12 and under 
free. Banquet; $10 advance, $13 at door (if 
available). Contact: Summerfest 87, 2825 
23rd Ave, Marion IA 52302; (319)377-2761 of 
(319)362-3602. 

TWINS DAY CELEBRATION 
AUG 1-2 

The Cuyahoga ARC will operate K8ZFR and 
member stations at the annual Twins Day Cel¬ 
ebration from 1700-01OOZ August 1 and from 
1700-2000Z August 2. Frequencies ± 20 kHz. 
Phone: 3.870, 7 245, 14.245, 21.320, 28.440; 
CW: 3.600,7.050,14.050, 21.050; Novice: 15, 
40.80 meters. Special QSL: QSL and SASE to 
C.A.R.S. Twins Day, P.O. Box 357,Twinsburg 
OH 44087. 

ANGOLA IN 
AUG 2 

The Steuben County ARC presents the 28th 
annual FM picnic and hamfest 2 August at 
Crooked Lake. Talk-In on 146.52 and 147.81/ 
.21. Features: picnic-style BBQ chicken, ex¬ 
hibitors, and vendors. Admission $2.50. 

BERRYVILLE VA 
AUG 2 

The Shenandoah Valley ARC will sponsor 
the 37th Annual Winchester Hamfest on Au¬ 
gust 2, from 7 a.m. to 3 p.m. at the Clarke 
County Puritan Fairgrounds. Route 7. two 
miles west of Berryville, Virginia. Talk-in on 
146.22/.82 or .52. Fees: admission $4, chil¬ 
dren under 12 and wives free; tailgating and 
limited tables, $5. VE exams at 9 a.m. (limited 
walk-ins—must register by 8:30 a.m.). Con¬ 
tact: Rob Kinsley NT4S, (703)-869-5113; or 
SVARC, PO Box 139, Winchester VA 22601. 

COLUMBIA TN 
AUG 2 

The Maury ARC is sponsoring its first indoor 
annual hamfest 8 a.m. to 4 p.m. at American 
Legion Post 19, New Nashville Highway, Co¬ 
lumbia TN. Talk-in on 147.72/. 12. Refresh¬ 
ments. VE license exams. Fees: admission 
$2; tables $5. Contact; George Russell 
WB4JCR, Box 832, Columbia TN 38402; (613) 
388-0577. 

FISHERS ISLAND SOUND NY 
AUG 2 

The Tri-City ARC will mount its fourth annual 
expedition to Flat Hammock Island in Long 
Island Sound on Sunday, 2 August. KA1BB 
will operate from 1300-2000Z in the lower 20 
kHz phone and CW 40, 20, and 15 meter 
bands and (hopefully) the center of the 40 
meter Novice band. QSL: Tri-City ARC, P.O. 
Box 686, Groton CT 06340. Contact: Bob Dar- 


fel KA1BB, 8 Willow Lane. East Lyme CT 
06333; (203) 739-8016 or (203) 446-7325. 

VALPARAISO IN 
AUG 2 

The Porter County ARC presents the North¬ 
west Indiana Hamfest and Computer Fair Sun¬ 
day, August 2 at the 49'er Drive-In Theater, 
Route 9, north of Valparasio, Indiana. Taik-in 
on 146.775/.175 MHz and 145.45/144.950. 
Gates open at 7 a.m.; 6 a.m. for vendors. Ad¬ 
mission: $3.50 per person (under 12 free). 
Contact; Rich Stahl K9LBO, P.O. Box 1782, 
Valparasio IN 46383. 

WEST MIFFLIN PA 
AUG 2 

The 50th Golden Hamfest of the South Hills 
Brass Pounders and Modulators ARC of Pitts¬ 
burgh PA will be held on August 2 on the south 
campus of Community College of Allegheny 
County in West Mifflin PA. Talk-in on 146.13/ 
.73 or 146.52. Special-event station frequen¬ 
cies to be announced. Contact: Doug Wilson 
WA2ZNP, 185 Orchard Avenue, Emsworth PA 
15202. 

CANTON OH 
AUG 3-7 and AUG 8-9 

The Canton ARC will operate special event 
station W8AL to celebrate the Pro-Football 
Hall of Fame Greatest Weekend August 3-7, 
2200-0200 UTC and August 8-9,1700-2300 
UTC. Frequencies: SSB 7.270 14.270; CW 
7.060 14.060. RTTY and Novice operation 
possible. Unfolded certificate: QSL and 9x12 
SASE with 2 units of first class postage; folded 
certificate: QSL and SASE to Randy 
Phelps KD8JN, 1226 Delverne Ave., SW, Can¬ 
ton OH 44710. 


AUSTIN TX 
AUG 7-9 

The Austin ARC and the Austin Repeater 
Organization are sponsoring the Austin Sum¬ 
merfest August 7-9 at the Villa Capri Motor 
Hotel, 2400 North Interstate 35. The event 
hosts the summer meeting of the Texas VHF- 
FM and is also the ARRL West Gulf Conven¬ 
tion. Features; flea market, dealer exhibits, 
ARRL forum, technical program, transmitter 
hunt, VE exams for all classes, barbeque, and 
Wouff Hong ceremony. Fees; pre-registration 
$5, $7 at door, under 15 free. Barbecue: $9 
(requires pre-registration). Swapfest tables; 
$5 each (limit three). Contact: Joe Makeever 
(512)345-0800. 

INDIANAPOLIS IN 
AUG 7-23 

Station W9PAX (W9 Pan American Ten) will 
be operational during the Tenth Pan-Ameri¬ 
can Games being held in Indianapolis August 
7-23. The special event station will begin op¬ 
eration on an unscheduled basis during May, 
and will be operational from 0001 UTC, August 
1 to 2359 UTC, August 23. Operation: 30 kHz 
up from the bottom of each band, 1.8-28 MHz 
for CW. SSB around 1.850, 3.850, 7,250, 
14.250, 21.350, and 28.550. QSL QSL and 
SASE to W9PAX, Box 18495, Indianapolis IN 
46218-0495 USA. Certificate: for working 
W9PAX on three different bands; working 
W9PAX once and one station from any three of 
the participating Pan-American nations; or 
working W9PAX once and three Indiana sta¬ 
tions. Certificate; QSL, SASE, list of contacts, 
call, date, and time to same address. Contact: 
Cornelius M. Head WB9ZQE, 9046 Mercury 
Dr., Indianapolis IN 46229; (317) 263-5281 or 
(317)898-2792. 

AMARILLO TX 
AUG 8-9 

The Panhandle ARC’S 13th Annual Golden 
Spread Hamfest will be held at the Quality Inn 
of Amarillo, 601 Amarillo Blvd. West beginning 
at 9 a.m. both Saturday and Sunday. Fees: 
pre-registration $5. at door $6; tables $5 each. 
Features: VE testing, commercial distributors, 
dealers, and flea market. Contact: PARC 
Hamfest. Box 10221, Amarillo TX 79116. 


ESSEX JUNCTION VT 
AUG 8-9 

The Burlington ARC will hold its annual 
hamfest on August 8-9, all day both days, at 
the Champlain Valley Fairgrounds in Essex 
Junction VT. Talk-tn on 146.34/.94. Fees; ad¬ 
mission $4 U.S. or $5 Canadian, under 12 
free. Contact: Barb Kimball N1DLE, 1 Sun¬ 
down Dr., WilliSton VT 05495; (802)-878-5555. 

GLENWOOD SPRINGS CO 
AUG 8 

Ski Country ARC will host its 6th Annual 
Hamfest in conjunction with the Colorado 
Council of ARC summer meeting at the CMC 
Building, 1402 Blake Avenue from 9 a.m. to 3 
p.m. Talk-in 146.07./67. Free admission. 
Fees: tables $5, VE exams 9 a.m. Features: 
videotapes, packet and AMSAT demos, HF 
station on air. Contact: Bob Ludtke K9MWM, 
406 Yale Circle. Glenwood Springs CO 81601; 
(303)945-8722. 

FLEURIMONT QUEBEC 
AUG 9 

Fieurimont, Quebec celebrates its 50th an¬ 
niversary. Station VE2FMA will operate Au¬ 
gust 9 1400-0200 UTC on bands 14.155 and 
3.765 MHz ± QRM. Certificate: before Sep¬ 
tember 9; SWLs welcome. Certificate Informa¬ 
tion, VE2FQX, 1866 ch. Galvin Fieurimont, 
Quebec, Canada JIG 3G1. 

GEORGETOWN KY 
AUG 9 

The Bluegrass ARS Is sponsoring the Cen¬ 
tral Kentucky ARRL Hamfest Sunday, August 
9 from 8 a.m. to 4 p.m. at Scott County High 
School, Longlick and U.S. Route 25 in 
Georgetown. Talk-in on 146.16/.76 repeater, 
Features: technical forums, license exams, 
commercial exhibits, and flea market. Fees; 
$5 in advance, $6 at gate. Contact: Bill DeVore 
N4DIT, 112 Brigadoon Parkway, Lexington 
KY 40503. 

IN 

AUG 9 

The 8th annual Grant County ARC hamfest 
will be held at the 4'H Fairgrounds. Sunday, 
August 9 beginning at 8 a.m. Fees: $3 ad¬ 
vance, $4 at gate. Tables: $4 inside. $2 flea- 
market, Contact; SASE to Brooks Clark 
WB9EAP, 2202 South Boots St., Marion IN 
46953. 

ST. CLOUD MN 
AUG 9 

The St. Cloud ARC Hamfest is being held 
August 9 at the Whitney Senior Citizens Cen¬ 
ter. Talk-in on .34/ 94 primary. .615/.015 sec¬ 
ondary. Fees: $3 first ticket, $2 additional tick¬ 
ets. Contact; SCARC, Box 141, St. Cloud MN 
56302. 

WARRINGTON PA 
AUG 9 

The Mid-Atlantic ARC is holding its annual 
hamfest from 8 a.m. to 3 p.m. at the Bucks 
County Drive-In, Route 611, Warrington. Talk- 
in WB3JOE/R. 147.66/.06or 146.52. Fees: $3 
admission, $2 each tailgate space. Contact: 
John Bartholomew WB3ELA, MARC, 203 
Second Ave., Broomall PA 19008; (215) 356- 
7197. 

WILLOW SPRINGS IL 
AUG 9 

The Hamfesters Radio Club is holding its 
53rd annual hamfest at Sante Fe Park (91st 
and Wolf Rd,), Features: vendors, ARRL and 
FCC tables, refreshments. Fees: $3 in ad¬ 
vance, $4 at gate. For tickets; check and 
SASE to John Schipitsch W9BNR, 13058 
Finch Ct., Lockport IL60441. General informa¬ 
tion; (312) 403-1043. 

AKRON OH 
AUG 10-15 

Special events station W8VPV will be oper¬ 
ated at the All-American Soap Box Derby by 
the Cuyahoga Falls ARC Monday-Friday, 
2200-0300Z and Saturday, 1100-2000Z. Fre¬ 
quencies: 3.860. 7.230, 14.240, and 28.420. 
Certificate: Large SASE to W8VPV, P.O. Box 
614. Cuyahoga Falls OH 44222. 

SPANISH FORK UT 
AUG 12-15 

Constitutional Commemorative Ren¬ 


dezvous Encampment. The Utah County 
ARES and the Utah National Parks Council 
will be operating station K2BSA/7 from 1800Z, 
August 12 to 0600Z, August 15. Frequencies: 
CW: 7.040, 7.125, 14.040, 21.040, and 
21.140: phone: 7.245, 14.270, and 21.310. 
Commemorative QSL: SASE to NR7P, 376 
North 520 West, American Fork UT 84003. 

GREEN BAY Wl 
AUG 15 

The Green Bay Mike and Key Club’s Sum¬ 
mer Swapfest is being held at the Community 
Service Center, 1673 Dousman St. beginning 
at 7 a.m. (sellers 6 a.m ). Talk-in on 147.72/.12 
and 147.96/.36. Fee: $1 admission. Features; 
electronic equipment, components for hams, 
computer hobbyists and experimenters, old- 
time radio, and more. Tables; (by reservations 
only) $5; send SASE with name, call, address, 
and check to: Green Bay Mike & Key Club, c/o 
Cathy Strommen KD9WO, 1500 Main St.. 
Green Bay Wl 54302. Testing; pre-register by 
July 15, walk-ins accepted (must have original 
license and photo I.D.): Contact: Larry Siebers 
KD9IA. 7077Weyers Rd., Freedom Wl 54130; 
(414) 788-3823. 

POMONA CA 
AUG 15 

The Tri-County ARA 1987 Hamfest will be 
held on August 15, from 7 a.m. to 3 p.m. at 
Palomares Park at Arrow Highway, in 
Pomona. Fees: tables non-members $5, mem¬ 
bers $2. FCC exams given by Frank Westphal 
KF6E. Contact: Eugene Hoelzfe K6PMC, 1071 
Vanderbilt. Claremont CA 91711; (714)-624- 
6382, 

RHINELANDER Wl 
AUG 15 

The Northwoods ARC/ARES is sponsoring 
Ihe 1987 Swapfest at South Park School be¬ 
ginning at 9 a.m. Talk-in on 146.34/.94. Fees; 
$1 admission. Contact: Len Bauman K9RMN, 
1312 Dorothy St., Rhinelander Wl 54501; 
(715) 369-3296. 

HUNTSVILLE AL 
AUG 15-16 

The Huntsville Hamfest and the ARRL Ala¬ 
bama State Convention will be held at the Von 
Braun Civic Center. 700 Monroe St. from 9 
a.m. to 5 p.m. August 15 and 9 a.m. to 3 p.m. 
August 16. Talk-in on .34/.94. Fees: free ad¬ 
mission, parking $2, amateur exams $4 (bring 
copy of license, identification with photo). 
Contact: Gwin Givens (205) 883-2760 or Don 
Tunstill (205) 536-3904. 

PIPERSVILLE PA 
AUG 15-16 

The South Jersey Radio Association K2AA 
will operate from 1400Z August 15 to 2100Z 
August 16 to help commemorate the 75th An¬ 
niversary of the Sea Scouting Program of the 
Boy Scouts of America. Frequencies: Low end 
of 75, 40, 20, and 15 meter general phone 
bands and 10 meter Novice band. QSL: SASE 
to SJRA, P.O. Box 1026, Haddonfield NJ 
08033. 

GEORGETOWN DE 
AUG 16 

The 3rd Annual Delmarva Hamfest will be 
held at Delaware Community College, Del 18 
from 8 a.m. to 4 p.m. Talk-in 147.075. Exams 
offered. Fees: inside tables $5; tailgate space 
$3. Contact: Delmarva Hamfest, Route 2, Box 
244G, Georgetown DE 19947. 

LAFAYETTE IN 
AUG 16 

The Lafayette Hamfest will be held at the 
Tippecanoe County Fairgrounds, opening at 5 
a.m. Indoor set up 5-8:30 p.m. Saturday, Au¬ 
gust 15. Contact; Michael Collison KA9IHB, 
111 South 7th St., Lafayette IN 47901-1628. 

RICHMOND CA 
AUG 16 

The East Bay ARC will commemorate its 
40th anniversary and annua! picnic operating 
W6CUS 1900-2300Z August 16. Frequen¬ 
cies: SSB 7.290, 14.430; CW 7.125, 14.065 
MHz. W6CUS-1 triple port connections will be 
accepted from 1500-18:00Z on 7.093,144.97, 
and 223.58 MHz. Commemorative Certificate: 
QSL and SASE to EBARC, Inc., P.O. Box 
1393. El Cerrito CA 94530 by October 16. | 
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Mike Bryce WB8VGE 

2225 Mayflower NW 

Massillon OH 44646 

QRPANO TEN-TEC 

Last month we talked about 
the Heath series of QRP radios. 
This month we’ll take a close look 
at Ten-Tec, a company which 
some people call 'The Cadillac 
of QRP.” 

Ten-Tec was founded in 1968 
by Albert Kahn K4FW and Jack 
Burchfield K4KU. The first prod¬ 
ucts they sold were small elec¬ 
tronic modules for the home 
builder. Those modules were so 
successful that Ten-Tec built 
up a small, low-powered trans¬ 
ceiver called the PM2. The PM 
stood for “Power Mite.” The 
PM2A and PM3 followed, each 
one better that the first. As 
with most equipment building, 
model changes brought on new 
ideas. The Power Mites were very 
simple. They had direct-con¬ 
version receivers and sported 
about 2 Watts of output. Most 
covered the 80- and 40-meter 
bands while different models 
covered the 40-, 20-, and 15-me- 
ter bands. Dial calibration was 
especially crude. You knew you 
were on the 40-meter band— 
somewhere. 

Not long after the PM-series 
transceivers were on the market, 
Ten-Tec introduced the Argonaut. 
The first model, the Argonaut 505, 
was an instant hit with low-power 
operators. The 505 was the first 
low-powered transceiver that of¬ 
fered SSB. For the CW operator, 
the Argonaut’s QSK, or full break- 
in operation, would become the 
standard for the entire industry 
to follow. The Argonaut’s small 
size and weight allowed the unit 
to be portable. With the diet-like 
demand for power the Argonaut 
505 could operate for days on 
end with just two six-volt lantern 
batteries. 

The 505 had some bugs, how¬ 
ever. The lack of reverse-polarity 
protection led to so many rigs be¬ 
ing smoked that Ten-Tec pack¬ 
aged up a complete kit to replace 
cooked components. For some 
strange reason, Ten-Tec decided 
to place the drive/gain control on 
the rear panel. This proved a 
rather unpopular spot for a much- 
used control. The ten-meter band 
was all lumped together on one 


spread. Tuning on ten was a real 
chore. 

On the used market, a good, 
clean Argonaut 505 should go for 
about $100-$180 depending on 
accessories. The crystal calibra¬ 
tor and the outboard audio filter 
should be considered in the sell¬ 
ing price. 

Most of these problems were 
solved with the introduction of the 
Argonaut 509. The 509 has be¬ 
come the de facto standard of 
QRP transceivers. With the drive 
control located on the front panel 
and the reverse-polarity protec¬ 
tion built into the transceiver, all 


seemed right with the world. The 
509 has a better receiver than the 
505 and sports a different power 
amplifier. Many a Field Day has 
seen an 509 under the tent. 

On today’s used market price, 
look to fork out anywhere from 
$120-5200. Again, this depends 
on the condition of the unit and its 
accessories. 

It would seem hard to improve 
on the 509, but Ten-Tec did just 
that with the Argonaut 515.1 like to 
think the 515 was built out of left¬ 
over Triton 4 parts. There was a 
second improvement in receiver 
design. The transmitter was 
changed once more. Finally, the 
entire ten-meter band was spread 
out over four different bands. 
Gone with the 515 was the familiar 
eggshell-white color case. The 
newer bronze color replaced the 
old standby. The CW filter, while 
still outboard, had evolved into a 


notch filter and audio filter in one 
unit. The small tuning dial was re¬ 
placed with a larger one for a bet¬ 
ter feel. Ten-Tec made only about 
800 of these units. As a result, the 
price for a used 515, if you can find 
one, can be quite high. Plan to 
spend a long time looking in the 
flea markets. You may have to lay 
down up to $200-$350 for one. 

While the 509 was still in pro¬ 
duction, Ten-Tec was able to 
place into the market a 100-Watt 
solid-state amplifier, the model 
405. This was a matching amplifi¬ 
er for the Argonaut. It would take 
the 2-Watt input and dump out 50 
Watts to the antenna. While we 
don't think much of this today, this 
was quite something 11 years 
ago. With the FCC ban on ten-me- 
ler amplifiers, Ten-Tec was forced 
to remove the 405 from the mar¬ 


ket. Consequently, a used 405 
can cost almost as much now as it 
did when the unit was new. I have 
seen the model 405 go for $150. 

With the Argonaut 515 discon¬ 
tinued, one would think that 
would be the end of the story. 
Ten-Tec was busy all this lime, 
however, building a transceiver 
called the Century 21. This radio 
was designed for the newcom¬ 
er to ham radio. With several ad¬ 
vanced features, the radio soon 
found its way into the shacks of 
dedicated CW ops. The Century 
21 was a rather large radio. Large 
easy-to-use knobs for the con¬ 
trols along with an open panel 
layout made operation excep¬ 
tionally easy. The Century 21 
came with its own built-in power 
supply. As the unit came from the 
factory, you could not connect up 
an external 12-volt supply. There 
is a simple fix for this problem, and 


many a 21 has seen duty during 
Field Day. 

The Century 21 uses a double 
direct-conversion receiver. The 
solid-state power amplifier will 
produce about 45 Watts of output. 
The Century 21 actually came in 
two different models. One mod¬ 
el had an analog dial, while a 
different production run came 
with a digital dial. The digital read¬ 
out version upped the price about 
$ 100 . 

Although the Century 21 is no 
longer in production, the resale 
price for the radios are still quite 
high. Plan to spend about $125- 
$150 for the analog version and 
up to $200 for the digital version. 

Still believing in a market for 
small, medium-power transceiv¬ 
ers (yes, there really is!), Ten-Tec 
introduced the Century 22. Like its 
bigger brother, the 22 sports a 
double direct-conversion receiv¬ 
er. The transmitter is again all 
solid-state but with only about 35 
Watts of output. The case style is 
much smaller and looks very simi¬ 
lar to the Argosy. The 30-meter 
band has also been added. The 
Century 22 only comes in a analog 
dial. As can be seen in the pho¬ 
tograph. the inside of the Century 
22 is wide open. This is a real treat 
for those in the service depart¬ 
ment. The top of the case holds 
the broadbanded transmitter pow¬ 
er amplifier. The rest of the cir¬ 
cuits are on the bottom half. The 
extra room on the top side is for 
the crystal calibrator and the 
keyer module, both of which are 
options. The Century 22 requires 
a external power supply which is 
capable of six Amperes. 

Since the Century 22 is still be¬ 
ing produced, check your local 
dealer for the best price. Flea mar¬ 
ket prices will show about $250- 
$300 for the radio. 

What about taking all the fea¬ 
tures of the 505,509, and the 515, 
throw in the 100-Watt amplifier, 
add crystal filters, and package 
the whole unit up into a modern 
case? Well, that is just what Ten- 
Tec did and what they came up 
with is called the Argosy. To me, 
this is a QRP operators radio. The 
Argosy will run 100 Watts input, 
but, at the flip of a switch, power is 
reduced to 5 Watts. Gone are the 
direct-conversion receivers of the 
Century 21 and 22. With user-in- 
stalled crystal filters, you can wig¬ 
gle up close to the kW boys on 20 
and not get blasted away. The 
small size makes portable opera¬ 
tion a breeze. 

The Argosy came out first with 
a analog dial. After many a re- 



Photo A. Inside the Century 22. All that open space is for crystal calibra¬ 
tor and keyer options. 
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quest, Ten-Tec updated the unit to 
include a digital readout. In doing 
so, the receiver board was 
changed and the ALC now oper¬ 
ates in the QRP position, some¬ 
thing the original Argosy did not 
do. QSK operation continues in 
the Argosy, as does the superior 
audio, another Ten-Tec claim of 
fame. CW and SSB modes are 
available. The Argosy requires 9 
Amps of current at 12 volts for op¬ 
eration. Install the noise blanker, 
plug the Argosy into the cigar 
lighter of the car, and go mobile. 
The Argosy is without a doubt go¬ 
ing to replace the Argonaut as the 
mainstay in QRP operation. 

While the Argosy does not 
cover all the WARC bands, it 
does include 30 meters. Ten 
meters has been spread out 
in four bands, so tuning around 
on ten looking for band open¬ 


ings will be much easier. 

There are only several com¬ 
plaints against the Argosy, The 
complaint is the lack of rf-gain con¬ 
trol. The second is price. A new 
base-model Argosy is $695. Ten- 
Tec had dropped the Argosy from 
their line of transceivers, but 
brought it back by popular de¬ 
mand. The older Argosy with the 
analog dial can be purchased for 
about $350 on today's used gear 
market. The newer Argosy II, if 
found, can bring close to $450^ 
$550, depending on filters and 
accessories. 

From the PM series to the Ar¬ 
gosy. There has never been a 
company more dedicated to the 
enjoyment of ham radio than Ten- 
Tec. Aside from the QRP trans¬ 
ceivers, the Triton 1, 2, and 4 
helped launch the Industry into the 
age of solid-state power amplifi¬ 


ers. Soon to follow were the Omni 
series, Corsair, and the new 
Paragon. To all this and even 
more, add a warranty that makes 
the rest of the industry green with 
envy! No wonder Ten-Tec has 
earned the right to be called, ‘The 
Cadillac of QRP.” 

This completes my look at some 
of the companies that got in on the 
ground floor of QRP equipment. 
There are, of course, different 
companies that made and sold 
low-powered radios, among these 
Kenwood, ICOM, and Yaesu. Let 
us not forget also the many thou¬ 
sands of home-brew transmitters, 
receivers, and transceivers. 

On the topic of home-brewing, 
the letters received in last month’s 
column from the 6L6 special 
shows me you guys like to build. 
Well, before I forget, the schemat¬ 
ic for the 6L6 Special was done for 


me by Stew Bracken KA8CZA. 
Stew did the drawing using Prode¬ 
sign running on a Tandy 1200HD. 
A lot of people wrote and asked 
me about the CAD. so now every¬ 
one knows. Stew will be doing 
most of the schematics for me in 
this column. 

Do you have a special project 
that you are building? If so, why 
not send it along with the schemat¬ 
ics and other notes to be shared 
here in the QRP column? Write up 
your project and send it to me and 
ril do my best to get it printed up 
here in the QRP column. 

Whats coming up next? I 
haven’t the foggiestl Summer 
weather is here and the bike is 
ready to roll. I'll clip on the HT and 
head out for the open road, bicycle 
mobile. So I guess you can say, 
until next month, ‘Tm gone with 
the Schwinn."* 


CODE THEORY 
REGULATIONS 

LATEST INFO - PER THE FCC! 


Computer I D 
Program for: | O 


^1 


(including XT, AT, snd clonesi) 


Let computer test you before the exam! 
FCC License Pool Questions and 
complete multiple-choice answers! 
Computer randomly generates questions 
and keeps a running score (percentage)! 
Separate database- ail subelements 
Complete MORSE CODE program! 

I NOVICE.$ 39.95 1 GENERAL...$ 34.95 

TECHNICIAN 34.951 ADVANCED. ..49.95 
I EXTRA...$ 49.95 I 

Diamond Systems, Inc. 

For iufther Information, call: 1-312-763-1722 _ 

Authorized Dealer: 

ERICKSON COMMUNICATIONS 

.54.56 N. Milwaukee Avc, Chicago. Itlinois 60630 

X%f 1-800-621-5802 

(orders in Illinois, please call: 1-312-631*5181) 


CIRCLE 161 ON READER SERVICE CARD 


TOUCH-TONE* 

DECODER-CONTROLLER 



ms 


TD-16 DECODES ALL 16 DIGITS 
PLUS ONE 4 DIGIT SEQUENCE 

• Speaker muting • Repeater Gontro! 

• Autopatch operation • Door openers, etc. 

• Crystal referenced • No adjustments 

• Easy hook-up: uses 12V D C. & speaker 
level audio 

•COMPLETE KIT; $44,95 

TD-16A ADDS 4 LATCHED OUTPUTS 
TO TD-16 

• Individual 5 digit on & off codes 

• Can directly drive 4 relays 
•COMPLETE KIT; $16.95 

NORCOM 

P.O. Box 1607 MooresvIlle, N.C. 28115 
704-664-7817 

N.C, residenis adcf 5% sales tax 
'Touch'tone is a trademark of AT&T 

CIRCLE 293 ON READER SERVICE CARD 



146.745 2m Repeater 

W3GQQ, WB3EAN 
; Bob & Diane Jones 
; 1952 MacArthur Road 
[ 215-820-0112 


CIRCLE 139 ON READER SERVICE CARD 


SPECIALISTS 

IN FAST TURN 

P.C. BOARDS 


PROTO TYPE P.C. BOARDS 

AS LOW AS $25.00 

• SINGLE & DOUBLE SIDED 

• PLATE THROUGH HOLES 

• TEFLON AVAILABLE 

• P.C. DESIGN SERVICES 

l OR MORE INEORMA TION 

/Midland 

Technologies 

34374 EAST FRONTAGE ROAD -252 
BOZEMAN, MT 59715 1406)586-1190 

CIRCLE 252 ON READER SERVICE CARD 


Annoupcing The 


Net Price $243• 

Now for the first time you can enjoy the truly unique 
operation of a Voice Announcement System, 

designerJ spreificully for Amateur Radio camminiea- 
tions. The DVK IfKrrepresrnts the latest technology in 
digital avidio processing 

Create your o%vn natural voice contest calls. CQ's etc, 
Your voice is stored in digital memor)* ready to be 
playttd back a I the touch of a key The Distal Voice 
Keyer is not a recorder or robotic sounding synthe¬ 
sizer but a true full fidelity natural voice record^playback 
system. 

The DVK-IOO, is a must for the avid con tester and great 
audio accessory for any Mam Shack 

FEATURES 

♦Superior natural voice tjuiillty •Selectable audio compressor 


•Superior natural voice tiuiillty 
•Micro'proccssor controlled 
*32 seconds of niessa^ie lime 
•PTT/VOX operation 
•Dynamki'condensor mic Input 
•Selectable monitor amplifier 
with preset level controls 


•Sealed membrane keyboard 
•4 indcjicndenl voice memories 
•Fositive/nccative keyed FIT 
•BlkEM!/RFI shielding 
•Selectable end of traasmission 
tone generator 


l\ilE 


NEL-TECH LABS INC. P.O. Box 1030 
Londondeiry, NH 03053 (603)434-8234 

CIRCLE 130 ON READER SERVICE CARD 


CrtacNt DtiigA CosiidL 

ROOF TOWERS! 

A size to fit your needs 

ion CR18 6ft. $123.00 

iuST CR30 10 ft. $218.00 

CR45 15ft. $328.00 

prices do no! include shipping) 

1-800-255-7020 
CA 213-663-2541 
Galvanized Steel 
Bracing and Hardware 

Dlst. by 

ORION HI-TECH 

P.O. Box 8771. 
Calabasas, CA. 
91302 

CIRCLE 167 ON READER SERVICE CARO 
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73 INTERNATIONAL 


NOTES FROM FN42 

August is a red letter month, with 
seven National Days and eight 
Independence Days: National 
Holidays on the 1st for Switzer- 
land, 2nd for El Salvador 4th for 
Jamaica; Singapore has one on 
the 9th, the Congo and Korea both 
on the 15th, Morocco on the 20th, 
and Malaysia on the 31st. For 
Independence Day, Niger the 3rd, 
Bolivia, 6th: Ecuador, 10th; Chad, 
11th; Pakistan, 14th; Indonesia, 
17th; Afghanistan, 19th, and 
Uruguay, the 25th. ft is Memorial 
Day in Cyprus on the 3rd and 
Freedom Day in Guyana on the 
4th: the Queen has a birthday in 
Thailand on the 12th and it is 
Woman's Day in Tunisia on the 
13th (which is on a Thursday). 
Four more days celebrating 
events of national pride are on the 
20th, 24th, 27th and 29th, when it 
is, respectively, Constitution Day 
in Hungary, National Flag Day in 
Liberia, Liberation Day in Hong 
Kong, and Heroes Day in the 
Philippines. 

ROUNDUP 

Israel/Jordan. It will not be true 
for too much longer* one hopes, 
but for now, ham radio transmis¬ 
sions between these nations is 
forbidden. However, JY and 4X 
had a nice chat a couple of 
months ago.[See Ron Gang's 
report from Israel, below: the kind 
of news which makes magazine 
sections like this one very satisfy¬ 
ing to edit—Ed .) 

Columbia. The Center of Emer¬ 
gency Communications—Centro 
de Comunicaciones de Emergen- 
cia (CCE)—of the Emergency 
Operations Committee of the Red 
Cross of Columbia at Ibague, 
Columbia, will be grateful to re¬ 
ceive “any written material, 
maps, flowcharts, photographs or 
catalogs that might serve as learn¬ 
ing materials^ for forums and 
seminars on emergency commu¬ 
nications (emphasis on radiocom- 
munications) in disaster and 
emergency situations. 

The Center was created follow¬ 
ing the Nevada del Ruiz volcano 
which wiped out the town of 
Armero, in the Ibague district. The 
CCE will be a permanent function 
sponsored by all agencies, gov¬ 
ernmental and private, which 
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have roles to play in emergency 
situations. 

If you have anything you think 
would help, send it to Jesus Anto¬ 
nio Rivera Santos, Coordinador 
del C.C.E., PO Box 1298, Ibague, 
Columbia, South America. 

Australia. A letter from Jim 
VK3YJ with his next column 
(which will have to wait for space 
in a future issue) speaks apprecia¬ 
tively of an editor’s note in the 
March issue (at the end of the New 
Zealand column) reminding read¬ 
ers to (at least) send IRCs when 
requesting information from an¬ 
other ham. “I could just about 
write a book on the pitfalls of being 
a columnist to a worldwide publi¬ 
cation’' he says, and explains that 
one of the biggest is his frustration 
when faced with requests which 
involve expenses. 

Both reasonable and some 
amazingly unreasonable requests 
for information and/or materials 
arrive with no contributions for 
postage or expenses, and much 
as he would tike to respond, he 
simply can’t afford to. Please 
remember to pay your way! Don % 
please, make our international 
contributors sorry they had their 
names and addresses published 
here! 

Nauru. This eight-square-mile, 
8,000-population Republic in the 
West-Central Pacific Ocean may 
make a contribution to this column 
in a future issue. We have heard 
from Eddie DeYoung C21XX, 
Director of Telecommunications, 
who tells us the island has a dozen 
hams. Nauru has a fascinating 
history, one of the highest per- 
capita incomes in the world, and 


an uncertain future since the 
island is slowly disappearing. 

Ireland. This being a packet- 
radio issue it is appropriate to 
quote from the May f.R.T.S, 
Newsletter (Radio Transmitters 
Society). It reports on the 
availability of public-domain soft¬ 
ware, DIGICOM 64, “an AX25 
programme for the Commodore 
64 micro.” The Society seems to 
be doing a good job helping its 
members; it offers a translation 
from German of the instructions 
for the program and a copy (if a 
blank disk is provided) to anyone 
who has a C-64 with disk drive. 
And more: comments on the 
modem design suggested. It uses 
“a relatively expensive chip—the 
AMD 7910—but it is very simple in 
concept and the circuit includes 
an opto isolater to protect the C-64 
from damage. Other than a few 
op.amps providing some filtering/ 
buffering there Is little else of note 
in the circuit and it is suitable for 
Vero-Board type construction.” A 
remark many hams can identify 
with: . .users of the various 

homebrew TNCs are finding the 
learning process stow and a little 
painful.'’ 

Grand Cayman. Eden ZF1EJ 
and Jamie ZFUC are the new 
president and QSL manager, re¬ 
spectively, for the Cayman Ama¬ 
teur Radio Society (PO Box 1029, 
Grand Cayman, B.W.I.) **" Pi¬ 
rates Week will be October 24-31, 
and ZFIOPW has been issued for 
use by CARS members. It will be 
used on a multi-operator basis on 
all authorized bands and for all 
modes. The special QSL card is 
available for any contact made— 
send US$1.00 with a QSL card 
before January 1, 1988. •** 
ZF1MM (VESRA) and ZF9SV 
(VE7SV) have advised the Club 
that they do not want the 500 or so 
QSL cards being held for them 


following the visit There will be 
many disappointed hams. **• 
The use of 160 meters continues 
to be permitted on a restricted 
basis only. Visiting hams, and 
contesters particularly, take note. 
Permissable frequencies are 
1,800-1.825, 1.875-1.925, and 
1.975-2.000 MHz. 

Finland. Last month, we report¬ 
ed the toll-free number (1-800- 
221-9539) available in the US 
(except Connecticut) to call Radio 
Finland. It has been so popular 
that another, NOT toll-free num¬ 
ber has been opened: 1-203- 
688-5540. {Radio Sweden Inter¬ 
national, Bulletin 1934) 

China. Sil Marini WPE4IIO, 
who has a BYIPK QSL card, 
writes: “For those not yet fortu¬ 
nate to know.. .BY8AC (Yang) 
has the most beautiful QSL thus 
far—Fantastic color photograph 
of The Bathing Caves’, gold leaf 
CSRA symbol, BY8AC, Chinese 
characters.. . .Gosh! Mine came 
today!” 



PEOPLE’S REPUBLIC 
OF CHINA 

Chang Han Dong (BY4AOM} 
Institute of Estuarine & Coastal 

Research 

East China Normal University 

Shanghai 200062 

China 

Amateur Radio on the Roof of 
the World—BT0NMN on Mount 
Namunani. At four past twelve 
o’clock, May 26,1985, the China- 
Japan Mount Namunani (Mt. 
NMN) United Mountaineering 
Expedition’s eight members 
reached their goal in one fell 
swoop. The Chinese news agen¬ 
cy, Hsinhua, and Japan’s news¬ 
paper, Mainichi, released the 
news in Peking and Tokyo, re¬ 
spectively, at fifteen o’clock the 
same day. The Minister in charge 
of the state physical culture. Hon¬ 
orary Vice Chief of the moun¬ 
taineering expedition, Li MenHua, 
came to the amateur station 
BYIPK personally and listened to 
the report from Shi ZanChun. 
Chief of the mountaineering party, 
from BT0NMN. BYIPK and the 
Minister sent congratulations. 

Mt. NMN is situated in the west¬ 
ern part of the Himalayas in Tibet, 
with an elevation of 7,694 meters; 
it was a virgin mountain. The ad¬ 
vance party and BT0NMN had set 
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ANDAMAN AND NICOBAR ISLANDS TEAMS 
Team One—2/16-3/2. Andaman: Misses Bharathi VU2RBi and 
M. Bhanumathi VU2BL, Mrs. Rama VU2MYL, Messrs. Burl 
VU2MYi Nagarajan VU2KNN, and Saheb yU2SUS. Nicobar: 
Mr. Saheb, Miss Bhanumathi. 

Team Two—3/3-3/18. Andaman: Miss Bharathi, Messrs. Jose 
Jacob VU2JOS, Subrahmanium VU2VSN, P^M. Subrahmaniam 
VU2SU, Upadhyaya VU2NUD. Nicobar: Messrs. Safieb, P,M. 
Subrahamaniam, Upadhyaya. 

Team Three—3/15-3/27. Andaman: Miss Bharathi, Messrs. 
Ram VU2BQ2,VenkatVU2RAT.KanthVU2LKP, Singh VU2DS, 
Suri VU2MY. Nicobar: Messrs. Singh, P.M, Subrahamaniam^ 
Saheb, Suri. 


out on April 13 and had an eight- 
day march, over the KunLun 
Mountains and through the valley 
between the GangDis and the 
Himalaya. They then set up the 
base camp on a gentle slope 
northwest of NMN, at an elevation 
of 4700 meters. 

The communications equip¬ 
ment consisted of a transceiver 
running 100 Watts, a power sup¬ 
ply for special use, an AC-102 
antenna coupler, and a 3-element 
yagi which could be raised to 9.5 
meters on a metalline mast. The 
latter were bolt construction for 
easy assembly. 

The station was to have been 
set up on April 23, but that day it 
was blowing harder and harder. 
The yagi was light but large in size 
(the driven element is over 8 
meters, the tower mast 6 meters), 
so they had to put the antenna into 
the tent and wait for the next day. 
This dawned bitterly cold; the 
temperature hovered around 10 
degrees below zero centigrade, 
but the team braved it and careful¬ 
ly assembled the antenna. What 
a magnificent antennal It was 
standing like a giant in the 
Himalaya—the first modern mark 
was made in the world of untrod¬ 
den snow and ice! 

In the tent there was a small 
desk and the transceiver was on 
it. Antenna direction: northeast¬ 
ern; frequency: 14.333 MHz; 
S-meter: good; swr: 1.5 below; 
power meter: 100 Watts. OK! 
Calling CQ. No answer. Oh. . . 
had passed the appointed time 
and had to wait until the next 
scheduled time. At ten to three 
in the afternoon, the operator 
worked in CW. 

CQ,CQ,CQ. 

BT0NMN calling. Standing by. 
BT0NMN this is BY0AA return- 
ing. Your signal is 599, very 
good. Please go to SSB. BY0AA 
in XingJiang. 

At this time BY 1PK came on the 
air. and all the members were very 
happy. The advance party leader 
of the China Mountaineering 
Expedition, Shang ZiPing report¬ 
ed to Peking on the campsite 
setup. From then on there were a 
large number of climbing reports 
sent to Peking and an uninterrupt¬ 
ed flow of instructions from 
Peking to the base camp. 

May 26 was the climbing day for 
the peak. UHF rigs were worked 
beginning at 6 a.m. The base 
camp tent became the command 
post, with commands sent to the 
“shock brigades" of each camp¬ 
site. Many reports involved weath¬ 
er, the progress of the climb, the 


drain on members’ strength and 
on supplies. Reports went to 
Peking by HF. At a quarter to 
twelve the climbers reported to 
the base camp: ”We have 
reached the peak. The top is very 
narrow, only holding two people, 
and there is much wind now." 

Mountain party chief Shi 
ZanChun replied and ordered: 
“You must make the best use of 
your time and then withdraw at 
once." 

So it was that at four past twelve 
the last two members of the party, 
who had been videotaping, 
reached the peak. And at 13:00 
word reached Peking that the 
China-Japan 8-member team had 
reached the top of Mt, NM N for the 
first time. 

During the expedition BT0NMN 
worked many foreign stations on 
20 and 15 meters—about one 
thousand, with 30% of then being 
Japanese. Other nations included 
West Germany, France, Russia, 
Italy, Holland, Belgium, and Fin¬ 
land. The pileups were very very 
big at times, so it was very difficult, 


and hams who worked BT0NMN 
will prize their QSL cards. 

BT0NMN glitters like a bright 
pearl in the history of Chinese 
amateur radio. 

(Chang Han Dong writes, '7 have 
received many letters from the 
USA. from those who read my 
report and my letter. They are very 
friendly, so many thanks!" — Ed.) 



INDIA 


Mr. S. Suri VU2MY, Director 
National Institute of Amateur 
Radio 

5-S, P.S. Nagar 
Hyderabad‘500 457 
India 

DXPEDITION TO THE 
ANDAMANS & NICOBARS 

This material barely survived the 
mails and it is likely that not all of it 
reached us. Parts were too dam^ 


aged to read and a few editorial 
guesses have been made. — Ed. 

The ham members of the Na¬ 
tional Institute of Amateur Radio 
have very successfully conducted 
a expedition to the Andaman and 
Nicobar Islands and returned to 
the mainland on 1st April 1987. 
(See box.) Stations were set up in 
Port Blair [South Andaman Island] 
and on Car Nicobar w.e.f. 20th 
February to 31st March. The Car 
Nicobar station was operated 
exclusively on Morse code, CW. 
The achievements were: 

•Over 30,000 contacts in 191 
countries. 

•Records established by the team 
leader, Miss R. Bharathi VU2RBI 
(14,450 contacts in 182 countries) 
and the trio of Messrs. Subrahma- 
niam VU2SU [or VU2VSN?] 
Saheb VU2SUS and Jose Jacob 
\/U2JOS (8,000 contacts in 
Morse). 

•Three expedition operators will 
get the DXCC award as a result of 
the 40 days of operation; it Is esti¬ 
mated that 2,000 hams reached 
the DXCC level with these VU7 
contacts. 

•Preliminary counts indicate that 
the Japanese made the most con¬ 
tacts (10,000), followed by the 
USA (4,000) and USSR (3,000). 
•There was an air-mobile contact 
(OK3WN) and several maritime- 
mobile contacts. 

•Prime Minister Shri Rajiv Gandhi 
VU2RG wrote appreciation. 

Lt. Gov. Lt. Gen. Oberai (Ret.) 
from Port Blair and Deputy Com¬ 
missioner of the Nicobars Mr. 
Selvaraj IAS both opened the ex¬ 
pedition programme and gave a 
farewell party. During the opera¬ 
tion there were demonstrations 
and exhibitions, including one for 
the Nicobarl Tribal students, a 
part of which was a programme 
for introducing them to the field of 
ham radio. Both the Lt. Governor 
and Deputy Commissioner feel 
that the development of ham radio 
would lead to a valuable supple¬ 
mentary communications re¬ 
source for the Islands. 

expedition volunteers included 
three women, five students, a 
scientist, a disabled person and 
an aged (over 60) person. Hams 
from the US, Japan, and West 
Germany visited during opera¬ 
tions. 

There were operations on 160, 
80,40,20,15, and 10 metres, with 
only four contacts made on 160. 
Out of the 30.450 contacts, only 
one ham, Mike LZ2DF from Bul¬ 
garia was able to establish con¬ 
tacts on all bands; he did so with 
VU2RBI. 



Activity on the Andaman/Nicobar DXpedition. (No identifications with 
the photo, but the only two names readable on the board are those of 
Director S. Suri VU2MY and Team Leader Miss R. Bharathi VU2RBI.) 

Note the graceful hands holding up the N.I.A.R logo. 
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On the top of the water tower at 940 meters, Lorens 5B4SA (R) is 
checking out the repeaters he can access with his hahd-hetd. Amir 
4X6TT on the left. 



Operating positions at 4X9B (Bethlehem), Note electric heaters; it was 
cold there! L to R, 4X6TT, 5B4SA, and 4X6DX. 


N.I.A.R. AND THE FUTURE 

Activities are planned in the 
areas of relief communications, 
medical traffic, nets, daily weather 
reporting, and the covering of and 
participation in sports events (car 
rallies, for example). Also: fox 
hunting, involving children with 
simple receivers and simple in¬ 
structions, compass, area maps, 
etc., in what will be organized as a 
physical running sport in the 
forest, adventure, and radio-skills 
learning, adding up to a construc¬ 
tive nation-building activity. 

These activities will need a lot of 
support from the government and 
philanthropic organizations. We 
want to enter Into a new century 
by taking and opening opportuni¬ 
ties as much as possible: we must 
keep up with the world, and do so 
through our own efforts. 

N.I.A.R also has plans to orga¬ 
nize a major international ham 
conference in Hyderabad in 
February next year, and wants to 
participate in the 4th world ama¬ 
teur radio direction-finding cham¬ 
pionship in Czechoslovakia in 
September, by entering 20 partici¬ 
pants from all over India. This can 
be possible if the governments of 
India and the state of Andhra 
Pradeshsh and others come for¬ 
ward to provide the support which 
will be necessary. 



ISRAEL 


Ron Gang 4Z4MK 
Kibbutz Urim 
Negev M. P, O. 85530 
Israel 

EASTER IN THE HOLYLAND 

Last year I reported on the 
Holon-Bat Yam Radio Club’s 
week-long operation from the old 
City of Jerusalem, using 4X5J. 
[See 73 International. October, 
1986.] This year they really outdid 
themselves, operating during the 
week of April 14-21 with stations 
operating simultaneously from 
five different locations of Biblical 
significance. 

From Bethlehem, with anten¬ 
nas on a high water tower 916 
meters above sea level. 4X9B 
tallied 15.000 QSOs. Operating 
three separate transceivers on 
different bands, the hardy crew 
contacted more than 150 coun¬ 
tries. 

Jerusalem was not neglected, 
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with 4X2J operating from the 
same location in King David’s 
Citadel that last year housed 
4X5J. They made about 10,000 
QSOs, 

The peak of Mt. Tabor was 
crowned by a triband yagi and a 
station housed in a tent running 
off battery power. Here, 4X7T 
made close to 5,000 contacts 
under field-day-type conditions. 
Help from the nearby kibbutzim 
(collective farming villages) came 
in the form of food, accomoda¬ 
tions. and the charging of the 
lead-acid batteries used. The kib- 
brtzim Bet Keshet and Giv’at Oz, 
homes of the club stations 4Z4SL 
and 4Z4SQ. 

4X3N, making 6,000 QSOs, put 
Nazareth on the map. 4X8S, at 
Stelle Maris on Mt. Carmel, was 
especially hot on CW, and com¬ 
pleted the list of the five stations 
with never-before-used prefixes. 
Many of the operators were visi¬ 
tors from abroad who took up the 
invitation to take part in the opera¬ 


tion as they were invited to do by 
way of the international amateur 
radio press. [See 73 International 
for November, 1986.] 

One of the highlights of the 
operation made front-page news 
in the national papers. King Hus¬ 
sein JY1 of our neighboring coun¬ 
try, Jordan, was in England at the 
time and was visiting an English 
amateur. Two of the above sta¬ 
tions had their operators nearly 
fall off their chairs when Hussein 
called them. The King not only 
made the QSOs with them (59 
both ways, of course!) but also 
wished the operators a happy 
Passover Holiday. 

For those of you who may 
not know, at this date, at least, 
a peace treaty still remains to 
be signed between our coun¬ 
tries. and radio contact is not 
permitted. Since King Hussein 
was operating an English sta- 
ion, no “laws” were broken, of 
course. 

You no doubt remember that 


many years ago the thaw in 
U.S./China relations began with 
the famous ping-pong diplomacy, 
wherein American and Chinese 
sportspeople met face to face 
in a table-tennis tournament. 
Could it be that ham radio will help 
ease the tensions in the Middle 
East? The people in this area are 
weary of hostilities, and it is our 
hope that very soon a New Age 
will dawn—not only here but on 
the entire face of our planet. As 
hams, we can play an important 
part, and we must always remem¬ 
ber that we can be ambassadors 
of good will from our respective 
countries. 

To sum up, Easter in the Holy- 
land, 1987, was an overwhelming 
success. QSL cards for ail con¬ 
tacts have already been sent 
out through the bureaus, and a 
special certificate is available 
to those who made contact with 
four of the five special stations, 
if this applies to you, send details 
of the contacts verified by two 
licensed hams along with six 
IRCs or equivalent to: Easter 87 
Award, c/o POB 4099, Tel-Aviv 
61040, Israel. 

OTHER NEWS 

• A new repeater has joined the 
Israel Amateur Radio Club net¬ 
work. On 145.600 MHz with input 
600 kHz down, it is situated high in 
the Samarian Hills, giving good 
coverage of the coastal strip from 
Ashkelon in the south to Haifa up 
north. A 192.8-Hz tone is neces¬ 
sary to access it. The machine is 
helping to relieve the congestion 
from the Tel-Aviv repeater. Visi¬ 
tors are warmly welcomed to bring 
it up. 

• I’m sorry to report that after 
almost 40 years of free licenses to 
visiting overseas amateurs, the 
Ministry of Communications is 
now charging our guests $10 for 
their reciprocal license. Other¬ 
wise the procedure remains the 
same as I have outlined in previ¬ 
ous columns. 

• A new callsign prefix has 
come into use: 4X1. This is to des¬ 
ignate the Class A license, but 
present holders of the A ticket will 
not be forced to change their call. 
They may use any suffix available 
with a 4X1 prefix on a first-come- 
first-serve basis, and may contin¬ 
ue to use their old call as long as 
QSLs for same remain in their 
possession. 

Class B holders remain 4X4, 
4X6, and 4Z4, while Class Cs 
(Novices) are 4Z9. The 4X8 prefix 
will be granted hams visiting from 
abroad who have rendered spe- 
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cial services to the Israel Amateur 
Radio Club. 

• Amir 4X6TT announces that 
he is starting an around>the>world 
jaunt for a year and intends to 
operate from as many countries 
as possible. He asks that you look 
out for him on the air—and don’t 
be surprised if this young man 
shows up on your doorstep! 



MEXICO 


Mark Toutjian XE1MKT 
Apartado Postal 42-048 
06470 - Mexico, D.F. 

SPANISH ANYONE? 

If communication were nothing 
more than just learning a lan¬ 
guage. things would be much eas¬ 
ier; all of us hams could unearth 
high school foreign language 
texts, turn our transceivers on, 
and begin chattering phrases in 
any language. 

But it doesn’t work that way. 
Look at the numbers of people 
who go to a foreign country—such 
as Mexico—right out of a formal 
Spanish course and find them¬ 



selves faced with that frustrating 
stare that says so eloquently, 
*‘What on earth are you trying to 
tell me?” 

But at least they make the 
effort. I’ve had a few QSOs with 
non-Spanish-speaking col¬ 
leagues who froze up at the Idea 
of repeating a few words in 
Spanish. I couldn’t even get them 
to say ”hasta la vista” or even a 
little ”adfos”\ 

Yet. I understand how they 
must feel. Although I ’’learned” 
Spanish in school back home (in 
the San Francisco Bay Area), it 
wasn't until I married Ruthy—a 
beautiful senorita from Mexico- 


ten years ago and moved to Mexi¬ 
co that I became fluent in the 
language. And. yes, over the 
years I have stuck my foot into my 
mouth more than once. But I am 
consoled by the thought that if 
people learn from their own mis¬ 
takes, many are getting a fantastic 
education! 

Fear of looking (or sounding) 
stupid chokes up many people. I 
had to learn to laugh at my mis¬ 
takes—along with those who wit¬ 
nessed them. Yes, mastering a 
new language is educational in 
more than one sense. 

But, as a ham radio operator, 
think of it this way: You don't have 
to move to a foreign country to 
learn and b^ome fluent in the 
language of the land, whether it 
be Spanish or any other tongue. 
Whether you took a foreign lan¬ 
guage in school or you are just 
beginning to study it, your ham 
gear puts you in that foreign coun¬ 
try and gives you the opportunity 
to rea//y learn it. 

Or even better: When you learn 
a new language (even just the 
basics), you open a door to mil¬ 
lions with whom you probably nev¬ 
er would have been able to com¬ 
municate in your entire lifetime 
because of the language barrier. 
And who knows. , . there may be 


many lasting friendships out there 
waiting for you. 

On the other hand, I know for a 
fact that most Spanish-speaking 
ham radio operators want to learn 
or improve their English. You 
could help them at the same time. 
So why not learn Spanish? Take 
fuller advantage of your equip¬ 
ment. And remember that no lan¬ 
guage is TOO hard to learn. If a 
baby can do it, so can you—rias/a 
pronto! 

[Ed. note: A Danish lass and / 
became first-name acquainted on 
the old Gripsholm many years 
ago. Her name was Svea, or Svia. 
rhyming with Tina, so that's how I 
decided to remember it. Next day I 
saw her across the lounge and 
hailed her: ”Hello Svina!” Well, 
that’s phonetic spelling for svine, 
as in swine .,. but she forgave me 
with an amused smile. I forgave 
myself, but only after hours of 
agony. XE1MKT is absolutely cor¬ 
rect—and most of the time the 
mistakes are really amusing. In 
Puerto Rico in 1940, I thought it 
funny that every movie theatre in 
San Juan was running the same 
show, ”Hoy.” In Germany I got 
lost because so many streets 
had the same name: 
“Einbahnstrasse/’/B 
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CIRCLE 17 ON READER SERVICE CARD 








CIRCLE ISO ON READER SERVICE CARO 


DEALER DIRECTORY 


Burbank CA 

New HAM store open and ready to 
make a DBAL. We carry all lines, ship 
UPS. and arc open Sunday. A-TECH 
ELECTRONICS, 1033 Hollywood 
Way, Burbank CA 91505 (8I8)-845- 
9203. 


San Jose CA 

Bay Area's newest amateur radio 
store. New & used amateur radio sales 
& service. We feature Kenwood, 
ICOM, A/.den, Yacsu, Ten-Tec, San¬ 
tee & many more. Shaver Radio, 
Inc., I775A S. Winchester Blvd., 
Campbell CA 95008,370-6665. 


B&W. Cushcraft. Encomm. Hy-Gain, 
Hustler, ICOM, Kenwood, KLM. 
Larsen. Mirage, Mosley; books, ro¬ 
tors, cable and connectors. Business 
hours Mon.-Sat. 10-5, Thursday 10- 
7. Closed Sun./Holidays. Rivendell 
Electronics, 8 Londonderry Road, 
Derry NH 03038,434-5371. 


Lyndhurst N.l 

Finally a harn store in NJ. Located 1/4 
mile south of Rt. 3. Hours M~F 10 
a.m.-9p.m., .Saturday I0a.m.-7p.m. 
Visa/MC. Abaris Systems, 276 Ori¬ 
ental Place, Lyndhurst NJ 07071, 
939-0015. 


New Castle DE 

F^actory authorized dealer! Yaesu. 
ICOM, Ten-Tec, KDK. Kenwood, 
AEA, Kantronics. Santee. Full line of 
accessories. No sales ta.x in Delaware, 
One mile off 1-95. Delaware Amateur 
Supply, 71 Meadow Road, New 
Castle DE 19720, 328-7728. 


Miami FL 

Ca.sa Marconi, Inc. Pre-owned com¬ 
munications equipment. We do re¬ 
pairs. Send SASE for prices, Casa 
Marconi, Inc., 7189 SW 8th Street, 
Miami FL 33144, 264-8443 


Preston ID 

Ross WB7BYZ has the largest stock of 
amateur gear in the Intermouniain 
West and the l>est prices. Call me for 
all your ham needs. Ross Distribut¬ 
ing, 78 So, State, Preston ID 83263, 
852-0830. 


Derry NH 

.Serving the ham community with new 
and used equipment. Wc stock and .ser¬ 
vice most major lines: AEA. Astron. 


Jamestown NY 

Western New York's finest amateur 
radio dealer featuring ICOM-Larsen- 
AEA-Hamtronics-Astron. New and 
used gear. VHF Communications, 
915 North Main St,, Jamestown NV 
14701, (7l6)-664-6345, 


Columbus OH 

Central Ohio's full-line authorized 
dealer for Kenwood. ICOM. Yacsu, 
Ten-Tcc. Info-Tech. Japan Radio, 
AEA. Cu.shcraft. Hustler, and Butter¬ 
nut. New and used equipment on dis¬ 
play and operational inour4000sq. ft. 
store. Large SWL department too. 
Universal Amateur Radio, 1280 
Aida Drive, Reynoldsburg (Colum- 
bu.s) OH 43068, 866-4267. 


Dallas TX 

In Dallas since 1960. Wc feature Ken- 
wotxj, ICOM, Yaesu, AEA. Butter¬ 
nut, Rohn, amateur publications, and a 
full line of accessories. Factory autho¬ 
rized Kenwood Service Center. Elec¬ 
tronic Center, Inc., 2809 Ross Ave., 
Dallas TX 75201,526-2023. 


DEALERS 

Your company name and message can contain up to 25 words for as little as S199 
yearly (prepaid), or $50 for three months (prepaid). No mention of mail-oixler 
business permitted. Directory text and payment must reach us 60 days in advance 
of publication. For example, advertising for the December '87 issue must be in our 
hands by October Isl. Mail to 73 Amateur Radio, WGE Center, Peterborough, 
NH 03458. ATTN: Hope Currier. 
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A = Next higher frequency may also be useful. 

B = Difficult circuit this period. 

First letter = night waves. Second = day waves. 

G ~ Good, F = Fair, P = Poor. * = Chance of solar flares. 

# = Chance of aurora. 

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST. 

August is expected to be a good month for propagation on all bands between 80 
meters and 1296 MHz! HF bands will show good conditions for first three weeks. 
An active magnetic field and a magnetic field with an aurora are possible the last 
week of the month. Erratic and unusual conditions are likely between the 20th and 
26th of the month; propagation could range from exceptional to impossible! 
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FLAB BUSTERS 
tf you’ve been doing your home' 
work properly you’re well aware 
that science is quite defir^e about 
two things. No matter what the To* 
bacco Institute does to muddy the 
waters, the fact is that smoking 
has two mcyor drawbacks—one, it 
shortens your kfe substantially, 
adding even more to your misery 
by making your final years far 
more painful than for non-smok* 
efs—two, you’re setting an awful 
example lor your kids. 

The other science fact is that 
the more overweight you are, the 
shorter your life is going to be, 
other things bemg equal. 

Now, it may be that you, like a 
few milKon others in America, are 
living a life of quiet desperation— 
anxious to have it all over with, but 
without the guts to take a long 
waH( on a short pier. We might call 
that pier pressure. It’s unlikely 
though, for most unhappiness 
stems from isolation—being lone* 
ly. As a ham you have only to turn 
on your rig and you’re immediate¬ 
ly up to here in potential friends— 
ur^ss of course you’re a DXer. 
DXers have no friends. Their 


milieu is the pileup or the list, nei* 
ther of which is calculated to en¬ 
courage any good feelings from 
either their competitors or the DX 
ops having to listen to the silly 
mess. When a DXer makes a con¬ 
tact, aN the other DXers are angry 
and begrudge every second it 
keeps them from getting through. 
Tail-ending, breaking-in, swishing 
around the band caINng, all tend 
to cause aggravation, not hapf^ 
ness. The DX op, knowirig you 
could care less about hnn person¬ 
ally—that all you want is a busy 
card—isn’t one of your bo¬ 
som buddies either. So much br 
DXing^and Tve worked 320 or so 
countries and operated from 56 so 
far, so tell me about it. 

There isn’t much I can say 
about smoking—as nasty a gov¬ 
ernment-sanctioned drug addic- 
tbn as there is, one wNch in¬ 
evitably bads to death—usually a 
painful, lingering one. So light up 
and let’s rfiscuss that big fat beer 
beRy of yours. I see your eyes 
shifting nervously—I’m hitting 
home for a bt of hams. Sure, I’ve 
seen you at Dayton, your lard 
hanging over your belt. 


You know what scientists have 
discovered? WeM, you don't want 
to know. They began to suspbbn 
it over fifty years ago when they 
found that mice fed just above a 
starvation diet lived twice as long 
as weR-fed mice. OoopsI They’ve 
been hoping this didn't apply to 
humans because saentisls, like 
the rest of us, are addicted to 
eating. 

If you've got a good reason to 
try and stay afive longer tt^ aver¬ 
age—and even have hopes of cb* 
ing this while staying healthy, 
which does tend to make It more 
fun—if you’re interested in being 
one of the 1^ surviving hams and 
writing a book on how we b^ our 
ham bands, one by one, to com¬ 
mercial interests, then you’re go¬ 
ing to stop smoking—or even 
breathirYg secorYd-hand ^noke— 
and you’re going todbtdown until 
you are thin. I’m not talking aver¬ 
age weight, I’m talking t-h-i-n. 

About fifteen years ago I got 
tired of being fat. I'd been fat 
sbce around bn years ob when 
my grandmother filled me full of 
her incredibly delicious pies, cob- 
bbrs, and cakes and could find no 
real benefits to the conditbn. So I 
went on a t500-calone dbt for 
eight months and dropped 85 
pouFYds. Oh, I eventually put about 
ten back on, but In gerYeral I’ve 
held my w^ht ever sirYce. 

Eight months without ice 
cream—without cake...aaargh! 
Eight months of cuttIrYg the fat off 
my meat (don’t you love ham 
fat?)—eschewfiYg (rYOt chewing) 
bread and butter. The farYatic di¬ 
eter steps anxiously on the scab 
each mornirYg, hoping for the best. 
It gets to where you brush your 
teeth, bbw your rxYse and s^xt a 
coupb of times, just to be as light 
as possible for the weigh-in. 
Good, arYOther third of a pourYd 
gorYel Whew. 

I’m 65 this year so when I read 



QSL OF THE MONTH 


To enter your QSL, mail it in an envebpe to 73, WGE Center, 70 Rte. 
202 N., Peterborough NH 03458, Attm of the Month. Wirmers 
receive a orte-year subscriptbn (or extension) to 73. Entries rYOt m 
envelopes carvYot be accepted. 
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or on disk as an IBM-compatible ASCII 
file. All contributions should be direct¬ 
ed to the 73 editorial offices. "How to 
Wr^ tor 73" g^rideiines are av^tabie 
i^n regimt US cdiriets riv 
ctode dieri sod^ set»riy number 
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»id char^yos cf address, inciiide the 
address label from your most recent 
issue of T3 For gift subscriptions, in¬ 
clude your name and address as weB 
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73, Subscription Department. PO Box 
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WGE Center, Peierborough NH 
03458-1194 Second class postage 
al P^erborough NH 03458^id at 
ackiitional mailing offices. Canacfian 
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^68. Entire contents copyright 0 
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be mprmod or reproduced 
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for 73, m<Ke advertising is necessary. 
To get more advtM^sing, more r^toers 
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Centime on pa^ 10 





QRX 


BDITBD BY BRYAN HASTINGS KAIHY 


Education and 
Young, Hams 

AMATEUR RADIO HAS OFTEN BEEN AC¬ 
CUSED of being a pastime for the aging: not 
totally untrue in light of a recent poll which put 
the average ham at 58! QRX this month fo¬ 
cusses on what’s happening to bring fresh 
blood into our hobby. But first. . . 

Larry finds 
Greener Pastures 

WE AT73 MAGAZINE ANNOUNCE LARRY 
LEDLOW NA5E/G0CQW/9H3FS as our new 
EdItor-in-Chief, starting in September. 

Larry is bringing a great deal of pertinent 
experience to the post. He has been writing 
technical reports for. and editing, official De¬ 
partment of Defense publications since 1980, 
and has been a regular contributing editor for 
several journals, including Monitoring Times. 
He is also founder of the only active volunteer 
examining team in United Kingdom (1985), 
and has taught numerous U.S. licensing 
courses since 1983. He has also been ex¬ 
tremely active in organizing special event sta¬ 
tions and DXpeditlons (NA5C/C56 in 1985. 
and 9H3FSin1986). 

We are proud that Larry chose to be with us 
to pursue two fine talents of his: writing and 
amateur radio! 

Inter-Urchin 
Packet Mail 

A PROJECT FOR PUTTING DEMONSTRA¬ 
TION HAM RADIO STATIONS IN ELEMEN¬ 
TARY SCHOOLS has provided inspiration for 
a pocket pen-pal message exchange in New 
England. 

Byron “Luck" Hurder KYIT recently in¬ 
stalled a small amateur radio station in his 
local elementary school on Cape Cod, and 
reported this in a message to ‘‘ALL." When 
Conrad “Butch" Ekstrom WBIGXM, an ele¬ 
mentary school teacher in Lempster NH and 
an ardent ham. suggested exchanging mes¬ 
sages between the students of the two 
schools, Luck and Butch prepared lists of 
names, ages, and sexes of their respective 
candidates and matched them up. 

There have now been several packet mes¬ 
sage exchanges between the two schools. 
Other hams have already asked to participate, 
involving several schools around them. This is 
certainly a nice, easy “grass-roots" project 
and an excellent promotion of the hobby to 
young people! 


Ham Scholarships 


THE PRESIDENT OF THE DAYTON AMA¬ 
TEUR RADIO ASSOCIATION. Ray Smith 
KR8B, has announced the winners of the 
association’s 1987 scholarships. They are: 
Douglas Kleeman KA9LWM of Shawano Wis¬ 
consin; Carol Colby KA8PLF of Midland, 
Michigan; Robert Jackson KA70CV of Tuc¬ 
son. Arizona, and Michael Woznlak KD8TAof 
Marlin’s Ferry. Ohio. Each of these students 
will receive one thousand dollars toward tu¬ 
ition at the school of their choice. 

The program is open to any FCC-licensed 
amateur graduating from high school in the 
year that the awards are given. There are no 
restrictions on the license class nor course of 
study selected by the student. 

Information and applications for the pro¬ 
gram are available after January 1 from DARA 
Scholarships, 317 Ernst Avenue. Dayton OH 
45405. The deadline for receipt of the com¬ 
pleted applications is May 15 

WB2JSM 
On Air Again 

AFTER A NEARLY SEVEN-YEAR HIATUS. 

the Amateur Radio Club Station of the New 
York Hall of Science at Flushing Meadows- 
Corona Park is back on the air. The station 
had been closed since 1981, when the Hall 
was closed for major renovations; but now has 
been instituted as a permanent exhibit which 
will be operated on the weekend, during nor¬ 
mal visiting hours. 

This lOO-member club has been cited for its 
many outstanding endeavors, such as traffic¬ 
handling for the New York relatives of people 



Robert Jackson KA 70CV 


affected by the earthquake in Guatemala in 
1979. and in Italy in 1980. The Club also visits 
the pediatrics section of the Flushing Hospital 
at Christmas to enable the children there to 
have a direct link to Santa Claus. 

The President of the Club, Arnie Schiffman, 
says that there will also be special amateur 
radio sessions set up for school children at 
the Hall. 

Enhancement Stats 


NOVICE ENHANCEMENT WAS CREATED 
TO ALLOW BEGINNERS VOICE PRIVI¬ 
LEGES in sections of the 28-, 220-, and 1270- 
MHz bands, all in an effort to arouse new 
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interest in amateur radio, and it is working. 
The number of ticket applications in April 
broke the 3,000 mark, the first time in several 
years; and in May, the FCC received a whop¬ 
ping 7,065 applications! The number of 6-10 
forms processed by the FCC for these two 
months has nearly doubled over the same two 
months in 1986. 

Task Force Update 


THE RESPONSE to the recent call in QST for 
volunteers for the ARRL Education Task 
Force was very good. It is now possible to 
organize and distribute the work of the group 
through the creation of separate “working 
groups” to address the elementary school, 
high school, and adult education levels. 22 
hams are on the task force altogether, with 
five in each of the working groups. 

There are two main purposes for the Educa¬ 
tional Task Force. It will review and update 
curricula for the teaching of all classes of Am¬ 
ateur Radio, using techniques currently avail¬ 
able in the education discipline: and explore 
and report innovative methods of establishing 
Amateur Radio clubs in elementary, junior, 
and senior high schools. 

For more information on this, contact Tom 
Frenaye KIKI, ARRL New England Division 
Director. 

Beverly Hills Hams 


TWO YEARS AGO, Craig Dible KB6LAK. a 
social studies teacher at the Horace Mann 
Elementary School in Beverly Hills, brought a 
shortwave radio to his class. Antennas were 
put on the roof, and the class became known 
as the school’s listening post. They tuned 
into broadcasts from all over the world, and 
discussed in class such issues as Japanese 
reaction to President Reagan’s proposal to 


impose tariffs on their products, and how 
the Soviets. British, and Americans treated 
the Chernobyl disaster. They also monitored 
local police, fire, and emergency medical 
frequencies. 

Now. after listening to many broadcasts, 
students wanted to become part of the action. 
With $3000 in state grant funds, Dible set up a 
ham station at the school. Six of his students 
have already gotten their tickets, and three 
more plan to take the lest soon. In all. about 
forty of his students are using the equipment. 

Paul Mazer 
Honor Award 

IN MEMORY OF SILENT KEY, PAUL MAZER 
N2PM, the Board of Directors of the New York 
Hall of Science ARC have established the 
honor award in his name. This year, at a New 
York Hall of Science ceremony. Paul's wife 
Dorothy Mazer presented this special award 
to Joe Fairclough WB2JKJ. 

Joe developed an English curriculum 
around Amateur Radio. Students learn the 
International Morse code at the start of the 
term and practice their spelling and vocabu¬ 
lary skills by using CW. Grammar is taught 
using Amateur Radio publications and books 
as texts. Through Joe Fairclough's instruction 
and patience, many o( his students have 
qualified to become licensed amateur radio 
operators. 

73 Magazine extends congratulations to 
Joe WB2JKJ and his Kids for a job well done. 

WNZAward 


THE EDITORS OF CQ MAGAZINE announce 
the Worked Novice Zones (WNZ) Award, 
which is available only to holders of a U.S. 
Novice or Technician class license for proof of 


contact with at least 25 of the 40 CO Zones as 
defined by the WAZ rules. All contacts must 
be made using the Novice 80-, 40-, 15-. or 
10-meter bands, using modes authorized for 
these bands, and using transmitter power au¬ 
thorized for the Novice or Technician license. 
All contacts must be made as a Novice or 
Technician, although at the time of submis¬ 
sion. the licensee may have upgraded to a 
higher class of license. 

The WNZ award is available as a mixed 
mode. CW only, or SSB only. Rules for the 
WNZ are essentially identical to the standard 
CQ WAZ rules. The WNZ award may be used 
to fulfill part of the application requirement for 
the WAZ award when the operator is finally 
able to confirm the remaining 15 Zones. 

This award is a good first step for Novices 
and Technicians toward the “big-league" 
awards, For application and zone map. write 
to CQ Magazine \n Hicksville NY 11801. 

W9PRN 

Scholarship 

THE EDMOND METZGER W9PRN SCHOL¬ 
ARSHIP has been created for students who 
attend the University of Illinois. Indiana Uni¬ 
versity. or the University of Wisconsin. They 
must be pursuing a course of study in Electri¬ 
cal Engineering, be a licensed radio amateur, 
and be a member of the ARRL. For further info 
on this scholarship, please contact Don Evilsi- 
zor KA9QWC, R.R. #1 Box 206, Larwill IN 
46764-9726. 

Articles! 


GRANTED, THE DAYS OF THE TOTAL 
HOME-BREW STATION may be fading fast. 
Granted, the awesome circuitry of today's full- 
featured rigs daunts all but the most technical¬ 
ly minded of us. But natural curiosity and the 
skyrocketing prices of equipment still keep 
hams constantly tinkering and coming up with 
a better—and cheaper—mousetrap. And, of 
course, the increasing sophistication of our 
hobby demands more than ever the talents of 
those who can explain complex material in 
simpler terms. 

So, if you're sitting there saying to yourself 
“This project was so cheap/fast/simple/neat 
that I'll have to write about it some day," make 
that someday today. Call or write us about our 
editorial calendar. All submitted articles will 
be promptly reviewed. 

Let hams the world over in on your great 
ideas—through 73Magazine. 

Thanks to.. . 


THIS MONTH'S QRX was compiled with the 
help of Hamsplatter, The WSYI Report, The 
ARRL Letter, the New York Hall of Science, 
David McLanahan, DARA, The Los Angeles 
Times, CQ Magazine, and the good pup 
Lena. Send your news and photos to 73 
Magazine, WGE Center, Peterborough NH 
03458-1194, Attn: QRX. 



Wayne with one of the junior members of hamdom, Jake KB5BNR, at the Dallas Hamfest. Jake 
was eight when he got his ticket. 
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Mever say die 


from page 4 

the obits of much younger people 
buying the farm, i get uneasy. A 
great many of the hams I knew 
when i started out are long gone. 
Tm running out of pens to mark 
old friends in the Silent Keys 
column, Ken Grayson W2HDM, 
Carmine Miranda W2MLM, 
Garald Silsby W1MCS. John 
Williams W2BFD, Dexter Miller 
W2MSZ, Bob Gunderson W2JIO, 
Oscar W2KU, Sam Harris W1FZJ. 

Perhaps it's the same sense of 
invulnerability which lets kids 
drink and drive which blinds us to 
the consequences of swilling six- 
packs and chomping potato 
chips—or even wolfing down a 
Whopper, which has around 650 
calories! I found that a few months 
of single-mindedly dieting worked 
wonders. As they say of cocaine, 
ice cream is wonderful, but is it 
worth dying for? 

The hardest part of dieting Is 
making the decision to actually do 
it. Once you've done that the rest 
is easy—and incredibly reward' 
ing. Once you don't have to make 
a decision about ice cream and 
other crap like that, it's a piece 
of„.er.,.saIad. Oh, your body will 
fight back for a few days, but once 
you’re adjusted to 1500 calories, 
you're never hungry and the fat 
just slowly burns off. 

Did you catch Richard Pryor's 
monologue about his addiction 
to cocaine? Well, what he went 
through is a lot like your and my 
addiction to fattening foods. 
We're surrounded by tempta* 
tion—the cold cereal shelf at the 
supermarket—the Ice cream sec¬ 
tion—pies—a whole aisle of 
bread—a bakery boutique—the 
crunchies section—beer by the 
case—Lordyl The meat case is 
full of steaks marbled with fat- 
chicken with that deliciously fat 
skin—sausage—luncheon meats 
(packed with fat)—you have to go 
some to find real food. 

I'm going to be watching at Day- 
ton next year to see how weak- 
willed you are. 

Speaking of losing our bands, 
which I did, how soon should we 
start a pool on which ham band 
will be the last we lose? I’ll put my 
money on 2m, just because it's 
the one we're using the most. 

As our ranks thin, we're going to 
have less and less say in what 
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happens to our bands. A group of 
doddenng old men who are con¬ 
tributing >drtually nothing to the 
world aren’t going to have much 
influence against well-heeled 
Washington communications lob¬ 
bies. We're still holding on to our 
bands by virtue of things we did a 
generation or two ago, not as a 
result of what we're doing today. 

I'd love to publish articles on 
spead-spectrum communica¬ 
tions—on digitally-encoding pho¬ 
netics for ultra-narrow band voice 
communications—on high speed 
packet systems-but if no one is 
left to experiment and write the 
articles, I'm sitting here with an 
empty in-basket. Yes, I realize 
that if i did get such articles that 
most hams wouldn’t want to read 
about such new-fangled garbage, 
humph. But I'm game to try. 

You wouldn’t believe the 
Wayne Green hating which went 
on back in 1970 when I started 


publishing endless articles on FM 
and repeaters. Lordy, the massive 
reaction 1 got to that. But I stuck to 
it, pouring out articles in 73, pub¬ 
lishing a monthly Repeater Bul¬ 
letin. organizing FM symposiums 
around the country. After a couple 
of years everyone had a 2m mo¬ 
bile rig and a couple of HTs. 

This isn't a health magazine, so 
I'm not going to run hundreds of 
articles on getting into shape— 
generating another generation of 
Wayne Green haters. But, fellas, I 
talk with you on the air—I see you 
at hamfests—and I know many of 
you enjoy reading my editorials— 
so i feel like you're personal 
friends and I worry about you. I 
want you to be healthy—to make 
plenty of money and to enjoy ama¬ 
teur radio with me. 

if we’re going to have any 
chance of holding our bands we 
have to pay our dues. We've been 
having a free lunch for a genera¬ 
tion now—ever since the incen¬ 
tive licensing disaster in 1963. 
Your dues these days are less us¬ 
ing our bands (use it or lose it) 
than in getting youngsters in¬ 


volved—youngsters who will be 
straining at the bits (and bytes) to 
try new communications modes— 
youngsters who will pack 73 with 
articles on developments—arti¬ 
cles which will build a whole new 
generation of small businesses like 
AEA, Kantronics, GLB, and so on. 

in the modern communications 
world amateurs are still stuck with 
smoke-signal technology. We’re 
pathetically ill-equipped to deal 
with any serious emergencies. 
The only bright side to all this is 
that, as backward as we are, 
we're all our country has to de¬ 
pend on in emergencies. 

if your club is having some suc¬ 
cess in attracting youngsters and 
getting them licensed, please let 
me know about it so I can pass the 
word, in the meanwhile, what is 
your club doing to get some ex¬ 
citement going on 220? I'm not 
hearing crossband repeaters from 
220 to 20m, which wll allow me to 
talk with your local Novices. Let’s 
see some action. 

NOVICE ENHANCEMENT NEWS 
How well is it working? Hmmm, 
if you want to keep from stepping 


on toes, perhaps you’d better not 
discuss this controversial subject 
over the air. Of course, the fact is 
we don’t know yet. 

One thing we do know is that we 
have all our bets on it. I don't know 
of any back-up projects the ARRL, 
the industry, or even the FCC 
have in mind in case Enhance¬ 
ment doesn’t bring in the expect¬ 
ed flood of newcomers. 

Bill Welsh W6DDB, who's been 
far and away the most prolific 
Novice licenser in ham history— 
he won the coveted Edison Award 
from GE a generation ago for his 
work—says he hasn't seen any¬ 
thing to be happy about so far. He 
compared the California licensing 
totals for the first four months of 
the last five years. These went 
950—912—615—556—600. 

Bill pointed out that the slight 
increase for 1987 reflected the 
rush by Novices to get licensed 
before the more difficult exam hit. 
Bill predicted a higher than nor¬ 
mal April and May. then a real 
drop in June. 

The decrease in lapsed Novices 
has artificially inflated the FCC’s 


figures showing the total number 
of hams. This is attributable to the 
ten-year Novice term, not more 
upgrades. 

Bill feels that the ARRL has sac¬ 
rificed what was a simple Novice 
system in a vain effort to save 220- 
225 MHz. He belives that the 
ARRL has messed up again— 
strange words from someone who 
has been such a strong League 
supporter. 

All we have to do is wait and see 
who’s got the best crystal bail. I’m 
on record as being eager to be 
absolutely astounded if Novice 
Enhancement brings in a signifi¬ 
cantly greater number of Novices, 
i suspect Bill may be right—this 
may be just another case of foot¬ 
shooting. Not what we need at this 
time when our hobby is disinte¬ 
grating before our eyes. 

I'm put in mind of a man in his 
50s who suddenly finds himself 
out of work. Panic sets in and he 
wastes his money and time on one 
foolish get-rich-quick scheme af¬ 
ter another instead of buckling 
down to hard work. Desperation 
knocks out common sense. A man 
in his 50s out of work has a major 
problem in our society—forget it if 
he's 60...where the average ham 
age is headed. 

Bill's figures sure jibe with 
those from W5Y1 showing a 
steady national drop in new li¬ 
censees—about 10% per year. 
So. are we going to bet the farm on 
Novice Enhancement or are we 
going to work on some backup 
projects such as getting our ham 
clubs involved in developing 
Novices and radio clubs in neigh¬ 
borhood schools? 

it’s been a while since I sat 
down with the individual commis¬ 
sioners and updated them on am¬ 
ateur radio. We have some new 
ones who don't have a clear pic¬ 
ture of our history—our past ac¬ 
complishments—and how past 
FCC actions have almost killed an 
incredibly important national re¬ 
source. 

in the meanwhile i'll be listening 
for you around 14.2—my current 
need for penance is satisfied on 
^m phone, if you indulge in simi¬ 
lar self-abuse and have any ideas 
for helping amateur radio grow, 
but are too far along with Parkin¬ 
son's to write, give me a call. 

WHAT WILL EMP REAiXY DO? 

Despite major efforts to keep a 
lid on the nuclear electro-magnet¬ 
ic pulse (NEMP) situation, word is 
gradually leaking out. Looking it 

Continued on page 55 
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“...scientists....found that mice fed 
just above a starvation diet iived twice 
as iong as weil-fed mice. ” 





ETTERS 


HF BLUES 


Recently, I was on 20 meters 
settling down to a homely QSO 
with a long-lost DL friend. A cou¬ 
ple of overs later, two Whiskeys 
(one too many?) came up on fre¬ 
quency with are you there?** 

... When I tell him that the fre¬ 
quency is in use, he comes back 
and says ‘*Yes, it is/* I later found 
out that they were having a QSO 
across town with guns blazing, 
with S-9 plus in southern India. 

Even with 400 Watts, a four-ele¬ 
ment tribander, and the best QTH 
in town, staying alive on twenty 
phone is problematical, at best, 
for me. I finally got the notion to go 
to A1 mode, in the hopes of finding 
freer bandspace and more courte¬ 
ous users. But even after making 
sure that Pm clear by 2 kHz on 
either side and calling QRL twice 
before CQing, no sooner than get¬ 
ting a QSO going and working 
QSK. then I hear tune-up, V. .V. 
.V. .V, etc, between my transmis¬ 
sions. And when I sign off and end 
KN, all hell breaks loose! No one 
seems to know the meaning of 
KN, or have any patience for the 
QRZ. By my second QSO, the 
channel is inundated with QRM, 
mainly due to those who don*t 
contact with me and set up shop 
next door to call CQ and drift 
all over. It*s impossible to work 
there, even with a razor-sharp fil¬ 
ter. The situation is like a fish mar¬ 
ket—it stinks! 

Back on phone, the situation is 
even worse. By the time Pm in 
my second QSO. everyone wants 
to know if the frequency is in use 
(to see if I copy). Adding all the 
tune-ups, oolahs, and bird songs 
of ail species, iPs a total assault 
on my ears (it's a hobby, OM, 
remember). 

QSL cards. About 20% QSL. 
Pve been sending my cards direct 
to individual burrows and call ar¬ 
eas; I still need W5, W7, etc. 
cards. Pm still waiting... maybe 
TAD after 10 years. 

Pd be interested in seeing a 
study of cardiac problems on ham 
radio ops. There well may be a 
direct relation between the num¬ 
ber of operating hours and in¬ 
creasing risk of heart attack. 
Stamp collecting, gold-fish watch¬ 
ing, and star-gazing may be our 
alternatives. 


I don’t really know why I take 
this punishment and keep coming 
back for more—is it addiction? 
RafeiK^ Kumar G. G. VU2ZAP 
Bangalore India 


OVERSIGHT 


An important piece of informa¬ 
tion was left out of the report on 
the Amtrak/Conrail train crash 
(’’Death on the Rails** April 1987): 
the vital role amateur radio opera¬ 
tors played in the emergency op¬ 
erations. For more than three 
days, approximately 190 hams 
were on the scene or standing by 
throughout the Baltimore area. 

Hams were the only communi¬ 
cators who could talk from rescue 
command and all trackside loca¬ 
tions. Hams supplied direct patch¬ 
es to the shock trauma center 
one patch even connected trauma 
surgeons directly between rescue 
command and the operating 
room. A command center was set 
up at the Pikesville firehouse at 
1:37 p.m. on Sunday, Jan. 4th— 
Just four minutes after the acci¬ 
dent took place. The irony is that a 
meeting had been scheduled for 
Baltimore County FD hams on the 
eighth. The meeting, held after 
the fact, was attended by fire de¬ 
partment members and gover- 
ment officials, and established 
guidelines for amateur emergen¬ 
cy communications. 

Whoever wants more informa¬ 
tion on this subject may contact 
me at Pikesville Fire company, 
40E Sudbrook Lane, Baltimore 
MD 21208. 

Firefighter Terry Turchin 
Baltimore MD 


ILL-EAGLE 


At the end of May, I attended the 
Consumer Electronics Show in 
Chicago for the first time. Anyone 
who has never been there is realty 
missing out! 

As I recall, I read in 73of certain 
wholesalers and retailers who are 
marketing the ’’Eagle 1" HT UHF 
transceiver as the ultimate CB. 
The trouble is is that the radio is 
designed to operate in the 440- 
450 MHz part of the spectrum, 
right at the top of the amateur 70 
cm band! Although the fine print 
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says FCC license required, when I 
asked the salesman at SamhMI 
Corp. about licensing, he said 
“No problem—since they’re low 
power, you don’t really need to 
bother.” Samhill was marketing 
the Eagle 1 at the CES, as well as 
high-power cordless phones with 
an 80-km range for export only. 

As I got into it with the sales¬ 
man, I realized that he knew all 
along that the radio operates in 
the Amateur portion of the spec¬ 
trum. In disgust, I nmved along to 
the next booth. 

Perhaps you, or any of your 
readers can suggest what can be 
done to stop these unscrupulous 
dealers from marketing these and 
other such radios as glorified CBs. 

And hey—you print a great 
magazine! 

Dan Busse KAfTER 
St. Louis MO 

Thanks Dan! Readers running in¬ 
to this kind of mischief should 
send a report to me—111 see that 
the FCC gets it—Wayne 


FEWER LICENSE CLASSES 


In recent years, the Commis¬ 
sion has seen fit to eliminate the 
requirement for licensed person¬ 
nel in almost all phases of com¬ 
mercial radio and television oper¬ 
ation. This began in the early 
1950s, when it eliminated the re¬ 
quirement for a Rrst Class Radio 
Telephone Operator to be on 
hand whenever a broadcast trans¬ 
mitter was on the air. Today, the 
Commission has deregulated li¬ 
censing requirements in almost 
all phases of radio, except the Am¬ 
ateur Radio Service. 

In 1950. there were only two 
classes of amateur radio licenses. 
Class A and Class B, and a mail¬ 
order Class C with the same privi¬ 
leges as B. In those days, there 
was some justification for having 
license distinctions, since almost 
all transmitting equipment was 
home-made, and maintained by 
the operator. In addition, techni¬ 
cal skill and CW ability was indeed 
a natk)nal asset in the form of 
trained personnel for the armed 
services who still used low-tech 
equipment and CW as a means of 
communication. 

In 1987, we have five classes of 
Amateur licenses, in an age 
where very few transmitters below 
the microwave region are built by 
the licensee. Maintenance is al¬ 
most universally performed by 
skilled technk:ians of the manu¬ 
facturer or an authorized agency. 
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The armed forces and commer¬ 
cial agencies have practically no 
use for trained CW operators. We 
have many thousands of highly 
portable transceivers that can 
give us emergency communica¬ 
tions vastly superior to equipment 
in the old days, and not requiring a 
large amount of technical knowl¬ 
edge to operate effectively. 

With the above in mind, the 
question arises as to the neces¬ 
sity of the expenditure of federal 
funds to maintain five classes of 
license, with all of the paperwork 
required with no apparent bene¬ 
fit to the public and very little 
benefit to the Amateur Service 
beyond the snob-appeal and 
*‘Merit-badge” precept of the Boy 
Scouts. I think that such recogni¬ 
tion can be achieved through the 
Code Proficiency Certificate is¬ 
sued by the ARRL at no cost to the 
government. 

Therefore, I suggest that the 
Commission go back to a two-lev¬ 
el licensing system. The lower 
class would combine Novice and 
Technician classes with Techni¬ 
cian operating privileges. I would 
add to this all amateur frequen¬ 
cies and modes above 28 MHz, 
with a power limit of 250 Watts 
from the transmitter. 

The advanced license would 
combine the privileges of the Gen¬ 
eral, Advanced, and Extra-Class. 
The theory exam would remain 
the same as currently required 
for the General Class, and the 
code requirement reduced to 10 
wpm. As CW becomes more ob¬ 
solete, there is less reason to 
make it a stumbling block in the 
Amateur Service. It would be like 
making knowledge of loop-modu¬ 
lation, spark-gap technology, or 
cats* whiskers part of the current 
testing. 

Reducing the number of class¬ 
es to two would also eliminate the 
requirements for the controversial 
call-sign system that has evolved 
over the years which has become 
a mode for status seeking. If 
there is a desirability that call- 
signs designate license class un¬ 
der the new system, I suggest is¬ 
suing 2x3 calls, beginning with a 
“K" for the lower Class, and be¬ 
ginning with a "W” for the more 
advanced Class. Almost all KC- 
K2 X 3 and WE-WZ x 3 calls would 
be available. This would eliminate 
a lot of paperwork and computer 
time over the present system. 

I hope the Commission will give 
the above requests serious con¬ 
sideration. 

Sheffield P. Wilds W4GVD 
Pineola NC 


GOOD ENGLISH 


I am writing because I feel that 
we, as hams, have a unique op¬ 
portunity to do the world a real 
service- As you point out, Wayne, 
it is becoming more and more 
apparent that English is the cho¬ 
sen language for all ham con¬ 
tacts. It behooves us, who are 
native-born Americans, to speak 
our language concisely and cor¬ 
rectly! I am appalled when I hear 
a contact between a DX and an 
American station, and hear the 
American butcher the language 
while the foreigner speaks gram¬ 
matically correct (however ac¬ 
cented) English. It makes me 
wince to hear a ham of ours re¬ 
fer to his ”diapole antenna”, or 
call the wires that secure his tow¬ 
er “guide wires”, or talk about 
an unknown system of early dig¬ 
ital communication called “Mor¬ 
ris code”, I can't begin to talk 
about our love for using double 
negatives, strange contractions, 
and incorrect tenses; such as 
“ain't got no”, “cain’t hear ya”, 
"don’t have none", "I have 
went”, and “He ain't went home 
yet”. How about "Best 73s every¬ 
one?" 73 is "best regards", 
which makes the above phrase 
redundant! 

Perhaps we should mount a 
campaign to get American hams 
to speak English before we expect 
the same of our foreign counter¬ 
parts. 

Jim Oberto WA9YYV/7 
Phoenix AZ 


CODE LEARNER'S PERMIT 


I am a physics teacher, and su¬ 
pervisor of our electronics/radio 
club of 4-8 members, three of 
which are hams. I have been read¬ 
ing your articles about how to in¬ 
terest young people in radio, and 
definitely agree that the code re¬ 
quirement is a deterrent. My stu¬ 
dents are able to learn the rules 
and regs and the basic theory in 
two or three meetings, but after a 
full day of classes, sports, and 
homework, only a few highly moti¬ 
vated ones find the time for regu¬ 
lar code practice. Many of my club 
members start enthusiastically 
learning the code, but their inter¬ 
est slowly fades as daily demands 
inhibit code practice, and they 
don’t have the stimulus of being 
“on the air.” 

My daughter recently obtained 
her learner's driving permit and 


during a week-long road trip we 
went on, during which she shared 
the driving, she made tremendous 
progress. It occured to me while I 
was trying to nap during her shift 
(no chance), that the learner's 
permit concept is ideal for poten¬ 
tial hams under the age of eigh¬ 
teen. I suggest, then, allocating a 
portion of the Novice band with full 
operating privileges for learner's 
permit holders, with a ham's su¬ 
pervision and guidance. They 
should have already passed the 
theory and rules exam. 

This "learning by doing” is a 
valid concept. If you don't believe 
it. just look at how many kids know 
about computers, which they 
learned about through hands-on 
experience. 

Chuck Warren WBtPAV 
Ofai CA 


PRO CODE 


building my station (entirely 
home-brew) than I ever did in 
school. This field teaches elec¬ 
tronics, radio theory, and theever- 
elusive antenna theory, in a fun 
way that will continue to interest 
us younger people. 

William Lazure 
KirtlandAFBNM 


CALL ME 


The Novice portion of the IO¬ 
meter band still needs an easy-to- 
remember calling frequency^—I 
suggest 28.1010 MHz. So, get on 
that channel and give me a call! 

Henry Hampel KA0TUP 
St. Louis MO 


FREE COUNTRY 


PRO CODE 


I am a 24-year-old Staff Ser¬ 
geant In the U.S. Air Force, and a 
microwave radio technician. I 
have also just recently passed my 
Novice exam. 

My gripes concern "Never Say 
Die” in the April issue. I first want 
to talk about Wayne's comments 
about amateur radio and the mili¬ 
tary. Speaking from experience, 
the military prefers to train peo¬ 
ple in their own manner. No one 
without their training is put di¬ 
rectly in the field anymore. Of 
course, hams tend to get through 
the technical training more quick¬ 
ly. And, as far as the code goes, 
the Air Force still teaches it for use 
in contingency (wartime) situa¬ 
tions. Let’s face It: under heavy 
interference, the code can get 
through where more sophisticat¬ 
ed modes fail. 

Secondly, have you heard the 
normal traffic on CB lately? CB- 
ers really don’t have the respect, 
etiquette, and technical knowl¬ 
edge, of hams. Thus another good 
reason for learning the "dread¬ 
ed” Morse code. The code that 
Wayne seems to hate is what 
keeps educated, dedicated peo¬ 
ple in amateur radio; and keeps 
those who just want a new toy, 
out. People who are willing to 
work for something respect it 
when they get it. How can any 
non-ham hope to understand the 
thrill and sense of accomplish¬ 
ment that comes with self-study¬ 
ing your way to 5 wpm? 

Also, despite the fact that I was 
trained as a radio technician, I’ve 
learned more from designing and 


Wayne, I’ve never thought 
much of your editorials. Most of 
them have made me damn mad, 
and I've often had to calm myself 
by saying that this is a free country 
and everyone has a right to their 
own opinion, however absurd it 
may be. 

But your May '87 editorial really 
hit the nail on the head. I fully 
agree with you that the ham clubs 
have got to become more proac¬ 
tive in recruiting and keeping new 
hams. My own experiences with 
the local group have been poor. 
Every once in a while, I go to a 
meeting to check up on new and 
interesting items, and I am struck 
by the members' utter disregard 
to newcomers! This is not from 
lack of effort to involve myself, ei¬ 
ther. I've always filled in the line 
on the form that asks what com¬ 
mittees I’d like to work on, and 
even said "tell me where you 
need me”^—and I’ve never even 
gotten a call. 

I’m especially upset about the 
behavior of the bunch that sold 
their 220 MHz rigs rather than 
sharing the band with a bunch 
of Novices. I guess these guys 
have forgotten what it’s like to 
be a beginner and need a help¬ 
ing hand. 

I’m still a ham, but I’ve found 
some hobbies where folks are 
friendly in person as well as on the 
air. 

Well, Wayne, I’ve been reading 
73 on and off for about fifteen 
years, I’ve never agreed with you 
before, and I may never agree 
with you again. Thank goodness 
we live in America! 


Jay King N2BEB 
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EW PRODUCTS 



New MFJ Dual Band VHF Antenna Tuners. 


KENWOOD DUAL BANDER 

Kenwood’s updated TW-4100A 
“FM Dual Bander”is easy to oper¬ 
ate and is 45 Watts on 2m and 35 
Watts on 70cm. Features include 
GaAsFET front-end receiver, se¬ 
lectable full duplex crossband 
operation, compact size (5.9 x 1.97 
X 7.87 inches), weighs less than 
four pounds, and has a large, illu¬ 
minated LCD display and main 
knob. Frequency coverage is from 
142-149 MHz and 440-449.995 
MHz. Operation is also possible 
on certain MARS and CAP fre¬ 
quencies. TheTW-4100A has pro¬ 
grammable band and memory 
scan with memory channel lock-out. 

Other features include front- 
panel selectable CTCSS tone 
(when optional TU-7 is installed) 
and selectable frequency step for 
quick and easy QSY. This Dual 
Bander has 10 memory channels 
with store frequency, offset, and 
subtone. A lithium battery pro¬ 
vides memory back-up. Two 
channels store the transmit and 
receive frequencies independent¬ 
ly to allow odd split or cross-band 
operation. 

The TW-4100A also has a non¬ 
volatile operating system (no re¬ 
programming or board-swapping 
necessary). Separate antenna 
ports for VHF and UHF minimize 
loss and increase reliability and 
performance. 

Various options are also avail¬ 
able. These include Digital Chan¬ 
nel Link and a multi-function voice 
synthesizer (VS-2). Other options 
are MU-1 DCL modem; TU-7 CTC¬ 
SS encoder; VS-2 voice synthe¬ 
sizer; PG-2N extra DC cable; MA- 
4000 dual band mobile antenna 
with duplexer; and MB-11 extra 
mobile mount. 

Manufacturer’s suggested re¬ 
tail price $649.95. 

For further information on this 
product contact: Tom Wineland, 
2201 East Dominguez St., Long 
Beach C A 90810 (213) 639-9000. 


NEW HEATHKIT 
LINEAR AMPLIFIER KIT 

The new Heathkit linear amplifi¬ 
er kit, SB-1000 provides a full 
1000 Watts PEP output on SSB or 
850 Watts on CW, as well as full 
HF coverage for 160-15 meters 
including 80% of rated output 
on three WARC bands. It uses a 
single 3-500Z tube in a high- effi¬ 
ciency circuit and has a hypersil 
steel E-l core transformer for high- 
performance operation. It also 
features a quiet computer-style 
fan, a stiff full-wave power supply 
with computer grade capacitors, 
adjustable ALC and plate and 
load controls with smooth vernier 
tuning. 

For further information circle 
Reader Service number 204. 



Heathkit High-performance Lin¬ 
ear Amplifier. 


MODEL HL-725D 
DUAL BAND AMPLIFIER 

Tokyo Hy-Power Labs intro¬ 
duces the HL-725D dual band 
power amplifier for 144/440 MHz 
bands with low noise GaAsFET 
RX preamps. 

The HL-725D uses a large heat 
sink and the circuits of THL’s well- 
established HL-62V and HL-60U 
models that have proven to be 
highly reliable and stable. Simul¬ 
taneous preamp operation of both 
the 144 MHz and the 440 MHz 
bands is possible. Various combi¬ 
nations of dual TX and RX amplifi¬ 
ers can be used. 

The suggested list price is 
$329.95. 

For more information circle 
Reader Service number 205. 


TWO NEW 
ANTENNA TUNERS 

MFJ Enterprises introduces two 
new dual-band VHF antenna 
tuners that cover both the 144 
MHz and the new Novice 220 
MHz bands. Both handle 300 
Watts PEP and match a wide 
range of impedances for coax-fed 
antennas. 

The MFJ-921 has a built-in swr/ 
Wattmeter, measures 9x2x3 inch¬ 
es, and retails for $69.95. 

The MFJ-920 measures a com¬ 
pact 4 1/2x2x3 inches and retails 
for $49.95. 

Both come with a one-year un¬ 
conditional warranty. For further 
information circle Reader Service 
number 206. 

NEW ALL MODE 

ATV RECEIVER 

This new receiver from Wyman 
Research, Inc., receives FM-ATV 
on 900 MHz and 450 MHz with 
video and audio outputs. It also 
receives AM-ATV on Both 900 and 
450 MHz bands with output on 
Channel 3or4. 

Some features of the new re¬ 
ceiver include 6 MHz audio sub¬ 
carrier; de-emphasis circuitry for 
FM-ATV: internal speaker(FM- 
ATV); GaAsFET circuitry: lighted 
tuning meter; and a deluxe cabi¬ 
net. It requires 12 volts at 100 mA. 

Suggested retail price $374.95. 

For further information circle 
Reader Service number 207. 

MODEL TX70-1 
ATV TRANSMITTER 

This P.C. Electronics small 
transmitter (6 x 5.2 x 2.5 inches) 
enables Technician class or 
higher to transmit live action color 
or black and white composite 
video and audio from cameras, 
VCRs, or computers. The TX70-1 
is a companion to the TVC-4G 
receiving downconverter. The 
unit is ideal for those who have a 
downconverter and now want to 
transmit without buying a full 
transceiver. 


The unit has the improved 
KPA5-C transmitter board that 
adds a video monitor output of the 
actual modulated rf. The unit 
comes with one crystal, but has 
provisions for switching between 
two frequencies. A mike jack and 
“push-to-look” jack is available 
for low impedance dynamic mi¬ 
crophones and transmit/receive 
switching. The external power re¬ 
quirement is 12 to 14 vdc at 500 
mA. The antenna connector is 
type N and a BNC outputs to the 
receiving downconverter from the 
built-in rf T/R relay. 

Theoretical snow free line-of- 
sight DX using the 1-Watt TX70-1. 
TVC-4G downconverter, and 
6-element KLM 440-6X beams is 5 
miles. For greater DX with mobile 
or base applications, the output 
power and the sync stretcher in 
the video modulator of the TX70-1 
matches the 50-Watt Mirage 
D24N amplifiers linear input ver¬ 
sus output range. 

The suggested retail price for 
the TX70-1 transmitter is $229 for 
single frequency, and an addition¬ 
al $15 for the second crystal. 

For further information circle 
Reader Service number 208. 

KANTRONICS 

DUAL PORT COMMUNICATOR 

The KPC-4™ Dual Port Commu¬ 
nicator has two simultaneously 
operable radio ports both operat¬ 
ing at 1200 baud. Features in¬ 
clude a watchdog timer for each 
port, automatic gateway opera¬ 
tion between ports, and is com¬ 
mand driven with over 100 soft¬ 
ware commands. The Kantronics 



Model rxro-l 1-Watt ATV Trans¬ 
mitter. 
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Personal Packet Mailbox™ is in¬ 
cluded as well as an external 
modem connection point. RS-232 
or TTL level operation by jumper 
selection is also a feature. The 
KPC-4 also features 32K bytes 
RAM, 32K bytes EPROM, 512 
bytes EEPROM, and 63B03X pro¬ 
cessor. Also included is a power 
monitor circuit to control mi¬ 
croprocessor reset. 

The protocol is the ARRL- 
adopted AX.25 and the unit is 
FCC Part 15 compliant. 

For further information circle 
Reader Service number 209. 

MOBILE ANTENNA 

The Austin Tri-Band 2m/1.25m/ 
70cm antenna puts you on the 
three most active repeater bands 
with a single 15-inch antenna on 
your car roof. Functions as a low 
swr quarterwave vertical on 2m 
and 1.25m and, a three quarter- 
wave on 70 cm. Available with or 
without magnet mount. 

Suggested retail price including 
magnet mount is $62.45 plus 
$4.50 postage and handling. 

For further information on this 
product circle Reader Service 
number 210. 



Austin Mobile Antenna. 


REPEATER CONTROLLER 

Creative Control Products new 
SRC-10 smart repeater controller 
is low-cost, low power, self-con¬ 
tained, and microprocessor- 
based. All repeater funtions have 
been Incorporated onto a 4-inch 
by 6-inch G-10 glass epoxy print¬ 
ed circuit board with one interfac¬ 
ing connector for quality, ease of 
installation, and reliability. 


The SRC-10 controller provides 
up to 7 buffered auxiliary function 
control outputs that are selected 
remotely via a 3-digit DTMF touch- 
tone™ command. The unit re¬ 
sponds with a Function Complete 
tone after each valid DTMF com¬ 
mand. In addition are Auxiliary 
Function Tone Responses to Indi¬ 
cate on or off condition. Courtesy 
Tone Responses are available to 
indicate repeater or link COS 
(Carrier Operated Switch) activity. 
A lock command is available that, 
when it is selected, the controller 
ignores all DTMF commands until 
the unlock command is received. 
This Is useful in the case of re¬ 
peater jammers or hackers. 

Additional DTMF commands in¬ 
clude repeater and link Courtesy 
Tones ON/OFF, Master Reset, 
DTMF Mute ON/OFF, and Force 
CW ID. In addition to auxiliary out¬ 
puts the SRC-10 has a Repeater 
PTT, Link PTT, CW ID, DTMF 
Mute, and a CTCSS Mode output. 
Inputs consist of DTMF Audio, Re¬ 
peater COS, CTCSS Tone, Link 
COS, and and alarm input for 
monitoring user installed events 
(e.g., low-battery, overvoltage, in¬ 
trusion, etc.). 

With the optional PI-10/S syn¬ 
thesizer board, the frequency and 
offsets of the link radio may be 
programmed remotely. After the 
frequency and offset is sent in se¬ 
rial format from the controller, it is 
converted into parallel outputs to 
interface with the link radio's fre¬ 
quency synthesizer. 

The SRC-10’s firmware incor¬ 
porates most options that would 
be used in a repeater configura¬ 
tion. Customer specified com¬ 
mand codes are available for each 
DTMF function, as well as cus¬ 
tomer specified CW speed, re¬ 
peater hang time, and repeater 
call. 

For further information circle 
Reader Service number 211. 



SRC‘10 Smart Repeater Con¬ 
troller. 


MORSE CODE 
TUTOR PROGRAM 

MFJ Enterprises announces its 
new MFJ-1266 and MFJ-1267 
Morse Code Tutor Program/ 
lambic Keyer/Keyboard. 

This new full-feature program 
for the Commodore C-64 and C- 
128 teaches Morse code and is 
also a full-fledged iambic keyer 
and Morse keyboard. With the op¬ 
tional MFJ-76 Interface board you 
can plug in an external keyer pad¬ 
dle and key a transmitter or 
transceiver. 

The program follows the format 
of the ARRL’s **Tune in the 
World" and can be used with that 
course or it can be used with the 
MFJ supplied code learning 
course. 

The Morse Code Tutor features 
Select Random (lets you select 
the letters you want to study); 
Complete Random (sends all al¬ 
phabet, numbers, and punctua¬ 
tions randomly); Random Mes¬ 
sage (sends a plain English 
message exactly as given on an 
FCC test or received on the air); 
and Message Store (lets you enter 
a message from the keyboard and 
store for sending). 

Each mode can use the normal 
CW spacing or the special 
Farnsworth spacing, where char¬ 
acters are sent quickly with longer 
spaces between them. A copy of a 
test similar to a FCC Novice li¬ 
cense test is included in the 
manual. 

For more information circle 
Reader Service number 212. 



SS-32SMP Super^Smatl CTCSS 
Encoder. 


SUPER SMALL 
CTCSS ENCODER 

Communications Specialists 
has just introduced a super-small 
programmable CTCSS encoder 
for use in handheld radios and 
other size-restricted applications. 
The SS-32SMP measures only 
.53 X 1 X .16 inches and offers full 
tone versatility and high audio 
level. 

Any 32-tone frequency between 
.01 Hz and 255.0 Hz may be 
selected for storage into a 32-bit 


EEPROM memory. These tone 
frequencies may be standard 
or non-standard and may be 
changed at a later date If desired. 
The required tone frequency 
may then be selected by solder¬ 
ing binary coded jumpers on 
the tone board. The SS-32SMP 
may also be ordered to work as 
a six-lone encoder (no switching 
diodes are necessary) at no extra 
charge. Multiple tone switching 
over six tones can be done with 
switching diode networks or a 
binary switch. Tone frequen¬ 
cies above 255.0 Hz may be 
ordered for a slight additional 
charge. 

The SS-32SMP features a 
low-impedance, low distortion, 
and adjustable sine wave with 
adequate audio level to provide 
sufficient deviation for most 
handheld radios. It operates 
on 6*~15-vdc so that voltage drop¬ 
ping resistors should never be 
required. 

The SS-32SMP is available with 
a one-year warranty for immediate 
delivery for $27.95. A catalogue 
for our encoder and for our other 
products is available upon re¬ 
quest. 

For further information on this 
product circle Reader Service 
number 213. 

NEW 8-POLE 

CRYSTAL LATTICE FILTERS 

International Radio announces 
two new 8-pole crystal lattice 
filters for Kenwood and Yaesu 
radios. 

The IR88H4.0C Is an AM filler 
that has a bandwidth of 4.0 kHz 
at 6 dB, 2 kHz narrower than the 
Kenwood AM filter. 

The IR88H4.0C Is used to re¬ 
place the Kenwood YK88A1 that 
is used in the R-5000, TS-940, and 
TS-930. The new filler comes 
mounted on a glass PC board like 
the YK88A1. 

The second 8-pole filter is 
the new IR3.3H2.1 filter. This filter 
was designed to improve selec¬ 
tivity in the Yaesu FT-101/E/EE 
series radio and is an exact 
replacement for the original 
unit. 

The new filter offers 2.1 kHz 
SSB selectivity at 6 dB and will 
provide additional razor-sharp 
selectivity for the above series 
Yaesu radios. 

Filters are $60.00 each plus 
$5.00 shipping and handling 
U.S.A.; $10.00 Canada and 
Mexico; $13.00 elsewhere. 

For further information circle 
Reader Service number 214. 
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Roald Steen AJ0N 
6217Ridge Drive 
Woodbury MN 55125 


Radio at Green Bank 

The active radio observatory at Green Bank, 
West Virginia, is also a center for preserving some 
of the major early developments in radio astronomy. 



Vie 140~foot telescope at Green Bank. 


O ne of the most impressive 
collections of radio atennas 
in the world is located at Green 
Bank, West Virginh^. This loca¬ 
tion was selected for the first 
large system of radio telescopes 
in the United States for several 
reasons. The hills surrounding 
Green Bank protect the site from 
man-made interference. The area 
has little industry and few popula¬ 
tion centers that could cause in¬ 
terference. 

Green Bank is a very pretty lo¬ 
cation. The surrounding hills are 
covered with forests and in the 
valley there is little to disturb na¬ 
ture except the large radio tele¬ 
scopes. 

Green Bank has become a center for the 
history of radio astronomy as well as an 
active radio ob.servatory. A replica of the 
first antenna that was used to detect ra¬ 
dio emissions from space has been con¬ 
structed near the administration building. 
The original antenna was built by Karl 
Jansky, a radio amateur who worked as a 
.scientist at Bell Laboratories in Holmdel. 
New Jersey. 

With his antenna system, Karl Jansky 
was studying radio noise. The antenna was 
constructed for a wavelength of 14,6 meters, 
which is near our 15-meter radio band. He 
discovered that the strongest noise sources 
seemed to follow the movement of the sky 
as the Earth rotated. In 1930 Karl Jansky 
determined that the band of radio noise that 
he detected seemed to coincide with the 
Milky Way and that it was strongest near 
the constellation Sagittarius, the center of 
the Milky Way, With the detection of this 
extraterrestrial radio noise, radio astronomy 
as a science began. 

Another dedicated amateur, Grote Reber, 
also made great contributions to radio as¬ 
tronomy. Reber, an electrical engineer, built 
a 31-foot parabolic antenna at his home in 
Wheaton, Illinois, in 1937. This was the 
first system built expressly for radio as¬ 
tronomy. With this fully steerable radio tele¬ 
scope, he was able to make a number of 
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important contributions to the new science of 
radio astronomy, including the first radio 
map of the sky. This was an impressive pri¬ 
vate effort—the radio telescope weighed two 
tons and it took four months to build the 
observatory. 

In 1947 Reber sold his radio telescope 
to the National Bureau of Standards. The 
Bureau moved it to their location is Boulder, 
Colorado, the home of WWV. Here it served 
the Bureau for a number of years in radio 
research activities. After the Bureau acquired 
more advanced equipment, the Reber tele¬ 
scope was disassembled and shipped to Green 
Bank. Reassembled at Green Bank under the 
direction of Grote Reber in 1960, it can now' 
be seen there by visitors. The site at Green 
Bank is listed in the National Registry of 
Historic Places. 

Several other early radio astronomy anten¬ 
nas are also displayed at Green Bank. One, a 
horn antenna, was used in 1951 to detect 
neutral hydrogen radio emissions from 
space. This emission occurs at a frequency of 
1.420 GHi and is one of the strongest radio 
emission-s that arrive from space. Concentrat¬ 
ed along the plane of the Milky Way, it serves 
as an imponant indicator of the structure of 
our galaxy. 

The first large radio telescope at Green 
Bank was built in 1957/58. The telescope is 
85-feet in diameter, tolly steerable, and con¬ 


structed as a parabolic antenna 
with a cas.segrain subreflector. 
Named the Howard E. Tatel tele¬ 
scope after its designer, it is still 
in service as part of a 4-element 
interferometer. 

In 1960 the second largest 
movable radio telescope in the 
world was built at Green Bank. It 
is exceeded in size only by the 
1000-fool fixed radio telescope at 
Arecibo in Puerto Rico and a 330- 
fooi movable radio telescope near 
Bonn, Germany. 

This telescope has one disad¬ 
vantage: it can be moved only in 
elevation. A movable feed system 
at the focus of the parabola allows 
some tracking of objects as they 
move across the sky due to the earth’s rota¬ 
tion, but becau.se this capability is limited, an 
object can be tracked for only a few minutes. 
But for many observations this tracking capa¬ 
bility is sufficient. It is one of the most valu¬ 
able facilities of its type in the world, con¬ 
tributing to many discoveries in radio 
astronomy. The shape, size, and rotation of 
many galaxies have been mapped by this tele¬ 
scope. 

Many pulsars (radio sources in the sky that 
transmit rapid puLscs in a very stable pattern) 
were first delected with the 300-fooi 
telescope at Green Bank. 

Pulsars are believed to be the remnants of 
supernovas that have exploded in the Milky 
Way. The.se .stars have contracted, becoming 
rapidly rotating and extremely small and 
heavy neutron stars. Pulsars emit radio waves 
from their magnetic poles and these can be 
detected each time a pole sweeps past 
the earth. Despite having traveled several 
thousand light years, these pulsars haven't 
been smeared out and, when they arrive on 
earth, can still be detected in almost the same 
pattern as when they were emitted from the 
pulsar. 

The observatory is now used to map ihe.se 
pulsar emissions from the Milky Way and 
other more remote galaxies at the radio fre¬ 
quency of neutral hydrogen (1.420 GHz). 
This telescope produces far more accurate 





Phow A, A H orking replica ofKarl Jansky !f an/enna. 


Phow B. Vw Grofe Reher amenmc The first parabolic antenna Imilt 
for radio astronomy. 


maps than the old horn antenna on display 
nearby. 

The largest telescope (140-fooi) in the 
world with an equatorial mounting was built 
at Green Bank in 1965. Equatorial mounting 
permits rapid and accurate tracking of objects 
in the sky. This telescope if often used for 
Ver>' Long Baseline Interferometry' (VLBI) 
observations in conjunction with observato¬ 
ries in other countries, including the 330-foot 
telescope in Germany. 

To use VLBI technology a radio telescope 
must have a very smooth surface compared 
with the shortest wavelengths which it is to 
observe. The smoothness of the telescope's 
140-foot diameter surface is so accurate that 
it works well at wavelengths of 2 centimeters 
(15 GHz). By linking several radio telescopes 
together extremely detailed observations of 
remote objects can be achieved with the aid of 
communications satellites or microwave 
links. The information from the participating 
radio telescopes is recorded with accurate 
time measurements on magnetic tape. The 
(VLBI) technology is as accurate as that 
which would be possible with a single radio 
telescope with a diameter equal to the 
distance between the participating radio 
observatories. 

The 140-foot reflector, constructed in the 
Cassegrain configuration, is able to determine 
signal frequencies with very high accuracy. 
Since chemical elements in space emit a vari¬ 
ety of radio frequencies, each emission line 
can be used to identify a chemical clement. 
Doppler shifts in emission lines can then be 
used to determine the velocity and tempera¬ 
ture of the objects being ob.served. 

The 3-elcment interferometer at Green 
Bank was the first large one constructed in the 
United States, (An older interferometer had 
been constructed only at Jordell Bank in Eng¬ 
land.) The Green Bank interferometer con¬ 
sists of three 85-foot reflecting antennas, in¬ 
cluding the original Howard E. Tatel 
antenna. The Tatel antenna is stationary, the 
other ones can be moved along a 5000-foot- 
long track. 

The experience gained from the pioneering 
work done on the Green Bank system was 
used in con.structing the much larger, 27-eie- 
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Photo C. Tlw three-element inteferometer at 
Green Bank. The center element has been 
dismantled ; the two remaining are part of a 
four-element interferometer dedicated to 
astronomy, 

ment interferometer facility in New Mexico 
(75, July 1985). 

The three-telescope interferometer at 
Green Bank has been removed from service. 
One of the movable antennas has been dis¬ 
mantled: the two remaining arc part of a 
four-element interferometer being used at the 
U.S, Naval Observatory. This interferometer 
is the first to be dedicated to the new science 
of radio astrometry. 

Radio astrometry is the science by which 
the movement and rotation of the earth are 
accurately measured. For example, wobbles 
in the earth's motion of a few feet can be 
detected as well as minute changes in the 
location of the North and South poles. This 
science can also provide information on the 
composition of the inner parts of the planets. 
The U.S. Naval Observatory uses radio as¬ 
trometry' to produce accurate astronomical 
tables for navigation. 

To accurately determine the earth’s 
motion, very stable reference positions are 
needed. A four-element interferometer uses 
remote quasars for reference positions. 
Quasars are so remote that no movement of 
them has ever been detected. The earth's 
motion is measured with the interferometer 
by checking its movement against the posi¬ 
tion of a few selected quasars. 

Two elements of the four-element interfer¬ 
ometer are two 45-foot antennas one at 
Huntersville, the other at Point Mountain, 


West Virginia. Both of these locations are 
about 20 miles from Green Bank. 

The Green Bank radio telescopes are 
owned and operated by the National Radio 
Astronomy Observatory (NRAO), This 
organization, which has its main office in 
Charlottesville. Virginia, also operates the 
Very Lai^e Array in New Mexico as well as a 
millimeter wavelength observatory at Kitt 
Peak in Arizona. 

The receiving equipment used in radio 
astronomy must be of very advanced 
construction. The receiving front ends are 
usually cooled with liquid helium in order to 
maintain a temperature only a few degrees 
above absolute zero. All components in an 
electronic circuit produce internal noise 
while operating. Noise can overwhelm the 
weak signals being received from space. 
Cooling reduces this internal noise in the 
receivers to a very low level. 

A variety of receivers is being used at 
Green Bank. For many of the lower frequen¬ 
cies, Cooled Field Effect transistors are used. 
Cooled parametric amplifiers are used for 
higher frequencies, and for the highest 
frequencies masers are most effective. 

The NRAO constructs most of its own 
receiving equipment at laboratories in Char¬ 
lotte, Virginia, and Socorro. New Mexico. 
The majority of radio telescopes are built 
in the Cassegrain configuration. In this con¬ 
figuration a sub re Hector is mounted at the 
focus of the parabolic reflector. This subre¬ 
flector directs the received radio weaves to 
receiving equipment at the center of the 
parabolic disk. 

Because of the weight of the cooling sys¬ 
tem, it is difficult to .support the receiving 
equipment in the focus of a parabola. With 
the Cassegrain system a more stable position 
on the parabolic disk is possible. This system 
also facilitates maintainance. The only ex¬ 
ception to the Cassegrain system at Green 
Bank is the 300-foot radio telescope. 

Visitors are welcome at Green Bank during 
the summer. There are daily tours during the 
week and al.so on weekends. A short, award¬ 
winning movie on radio astronomy begins the 
free guided bus tour of the radio tele¬ 
scopes.® 









Keith M. Carter KF4BI 
Route 41 

Sycamore GA 3 J 790 


A Foldover Cheapie 

Bowing to the cost of living 


A few years ago, I fell heir to several 21- 
foot (standard-length) pieces of galva- 
nized-steel water pipe, one 2-1/2-inch piece, 
a 2-inch piece, and others ranging down to 
1-inch diameter. The various sizes and long 
lengths made them much too bulky and heavy 
for masts and rotor supports in the ordinary 
way, so they just lay outside my shack to be 
tripped over occasionally. 

Some time later, having to scoot to the top 
of my 60-foot tower to repair cables and 
replace guy wires, I got an aerial view of 
these pipes. Wow! They looked like one of 
those expensive foldover towers I had seen 


‘'The basic structure 
.. .is simple and 
straightforward. Two 
sections of pipe are 
telescoped together 
and hinged near the 
base. A hand-operated 
boat winch provides 
the power." 


adverti.sed in a recent issue of 731 Decid¬ 
ing that this was “an inspiration from 
above,” I set out “to restack’’ the pipes verti¬ 
cally so that I could talk over them rather 
than about them. There seemed to be plenty 
of clear area in my yard near the shack where 
a foldover tower would fit neatly to the 
ground. 

(A survey of space is absolutely necessary 
should you decide to try this project. The 
foldover will be no good to you if the antenna 
folds over into a tree or onto the roof. Also, 
be careful to align the base so that the butt of 
the mast does not swing up into the side of 
your shack as the mast is lowered.) 

The basic structure, shown in Figures lA, 
IB, and 1C, is simple and straightforward. 
Two sections of pipe are telescoped together 
and hinged near the base. A hand-operated 
boat winch provides the power. The assem¬ 
bly can take more sections for added height, 
and these may also be telescoped to prevent 


top-heaviness and/or add to structural 
strength, as well as permit greater ease in 
lowering the antenna in bad weather. A dou¬ 
ble pulley may be added for more power, or 
the hinge point raised to provide greater 
leverage. 

I am no engineer, but I can report what 
worked for me; the purpose of this article is 
to expose you to a cheap method of build¬ 
ing yourself an otherwise-expensive addi¬ 
tion to your station. Pay as much attention 
to the concept as to the step-by-step pro¬ 
cedure and let your imagination help you 
build the assembly which will be exactly right 
for you. 

The job begins with finding an old 55-gal¬ 
lon oil drum. I got mine from a local farm 
chemical dealer. Similar drums may be found 
at oil company storage areas or wholsesale 
cleaning companies (often free for the ask¬ 
ing). The drum serves as a modular base for 



I A. Mounting of tower base showing 
front view of mashsupporting angle brackets. 


your tower. Next, cut the top out of the drum 
with a cold chisel. Don't take your tru.sty 
blowtorch to the top. Many chemicals will 
produce toxic fumes which could make short 
work of you, and oil drums tend to explode or 
burst into flames when exposed to a torch, so 
do it the hard way. After completing this step, 
knock several large drain holes into the other 
end of the drum. This allows the water to 
drain from the concrete you will pour into it, 
resulting in faster, and more even, curing. 
Finally, dig a hole large enough to bury the 
drum vertically with the top rim just even 
with the ground. Any projection above 
ground decreases counterbalance weight for 
the tower. 

The Mast Support 

Prepare the base support by clamping a 3'" 
X 3" wood spacer about 3' long between two 
10' 3" angle irons (Figure 2) and drill a 5/8" 



F/g. IB. Side view of mast-supporting angle 
brackets and winch installation. 
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Fig. 1C. Winch assembly for the foklover. 


hole through both pieces, about 3^ from the 
top end. Stand the assembly in your buried 
drum and mark the level of the ground, us¬ 
ing a level or straight edge across the rim 
of the barrel. Measure up from 6" to 12" 
and drill another 5/8" hole. This bottom 
hole will take the locking bolt that will 
hold the mast vertical once it is raised: the top 
hole is for the hinge pin for the foldover 
operation. 

Lay the bottom pipe for your tower along 
the support assembly and mark the pipe at the 
drilled holes. Exercise caution herd There 
should be around 6" between the ground-lev¬ 
el mark on the support assembly and the lock¬ 
ing-bolt hole, and the bottom end of the mast 
must fall within this space. Carefully drill 
5/8" holes through the pipe to match the holes 
in the support assembly. Keep the holes per¬ 
pendicular to the pipe or the bolts won’t align 
properly. 

An alternative procedure would be to 
clamp the pipe between the angle irons and 
bore both sets of holes, but this is difficult 
unless you have adequate clamps and a help¬ 
ing hand. It is hard to clamp and align a round 
piece between two flat pieces. 

Get the Assembly Vertical! 

It’s a good idea to treat metal which will be 
in contact with concrete the same way profes¬ 
sional tower-installers protect base mounts 
on commercial towers. An aerosol can of 
auto-body undercoating can be used. (This is 
not an option if you are inserting galvanized 
metal into concrete.) 

Now, mix, then pour, about four 60-pound 
bags of concrete into the drum. You could 
pour dry mix into the drum and drench with 
water, but this way it could be weeks before 
the concrete will be moistened enough to 
cure. While the concrete is still wet, stand the 
support assembly upright in the center of the 
drum, and work it down through the concrete 
until it hits bottom. 

Balance or brace the assembly upright until 
it can be secured. I used old pieces of TV guy 
wire and lied it off in three directions. Once it 
is firmly secured, lake your level and make 
sure the assembly is vertical. Now add sand, 
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din, pebbles, or whatever, to the drum, and 
fill to within 12" to 16" of the rim. Check 
your base assembly again to make sure it is 
still vertical. 

Mix up four to six more bags of ready- 
mix (as needed) and finish filling the bar¬ 
rel, rounding it off at the top so water will 
not collect around the mast. Tamp the soil 
around the barrel, using leftover soil, peb¬ 
bles, and concrete as necessary to secure the 
base solidly in the ground. Now make a final, 
careful check of the plumbness of your as¬ 
sembly and make any last-minute adjust¬ 
ments needed. A very slight bit off vertical 
here, and your mast could end up looking like 
the Tower of Pisa! 

Take a break and come back tomorrow. 
Any fooling around with the base now can 
cause cracks in the concrete where water can 
seep in and freeze, breaking up the concrete 
or making all your leveling worthless. Let it 
harden at least overnight. 

MiHinting the Mast 

The next day, begin by removing the spac¬ 
er and putting the bottom mast pipe in its 
place. Insert a 5-1/2 inch 5/8" bolt in the 
hinge-pin holes, using flat washers on both 
sides of the mast. Screw on a nut loosely, and 
raise and lower the mast by hand to check the 
action and to make sure the bottom holes line 
up properly. If they do not, clamp the mast 
firmly upright and drill through the whole 
assembly. 

Mark where the bottom of the mast comes 
to on the support assembly, and a few inches 
above the mark securely boll a piece of 2" x 
8" quarter-inch flat iron stock across the flat 
sides of the angle irons; this piece will stop 
the mast from swinging further than the verti¬ 
cal position. 

With the mast bolted in the vertical posi¬ 
tion, drill a 3/8" hole in it about lO" from the 
bottom and insert a 3/8" eyebolt with the eye 
facing the direction in which the tower will 
fold. Your winch cable will be fastened to this 
eye. Use either a welded-eye type bolt or 
have the eye welded shut. A heavy load can 
stretch an eye open—and such a mishap can 
allow a mast being raised or lowered to plum- 



F/g. 2. Details of winch installation. 



Fig. 3. Truss for lower mast section. Use this 
when adding another section to the tower. 

met to the ground with your prized quad and 
rotor! 

The Winch 

The winch should be mounted on the same 
side the tower folds on, at a height that al¬ 
lows easy cranking of the handle. It all works 
most smoothly if the cable winds up at or 
near the height at which the eyebolt is at¬ 
tached to the mast—lO" to 18" above ground 
level. My tower has the winch at about waist- 
height which allows cranking without getting 
down on your knees, but creates another 
problem: poor leverage. I had to mount a 
pulley at the base of the support assembly (see 
Figure IC). Feel free to experiment, but be¬ 
ware; I had trouble finding a pulley small 
enough but sturdy enough, and with the cable 
tracking over the pulley, and with the mount¬ 
ing of the pulley so that it was not in the way 
of the mast when vertical. It really is simpler 
and more economical to mount the winch as 
low as can be cranked comfortably when 
kneeling. 
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When you have decided on a position, 
mount the boat winch mounting bracket (see 
Figure 2). You may have an easier method of 
mounting the winch. Certainly, if you have 
access to a portable welder, this job can be 
done much more quickly. Just be sure the 
winch is centered between the angle-iron sup¬ 
ports. The simple bolted arrangement is neat, 
but I personally suggest that you take the 
assembly to a welder and then bolt the welded 
assembly to the supports. (There is other 
welding that can be done at the same time- 
see ‘‘Adding Height/* below.) In any case, 
the winch assembly must be sturdy. There is a 
great deal of stress involved in raising and 
lowering the tower, so this is no place to 
skimp. 

Adding Height 

When you have satisfied yourself that 
your assembly works as you wish it to, it 
is time to add height to the mast. With it 
lowered and touching the ground, bore two 
holes about a foot apart with the top hole 
about 2'^ below the top of the mast (see Fig¬ 
ure 3). While you are having your winch 
welding done, you also can get 1/2" nuts 
welded over each of these holes. You could 
fabricate a clamp for this job to replace the 
welding. Raise the mast parallel to the ground 
and slide a 21-foot section of 2" pipe about 
two feet into the larger pipe. Screw 2" bolts 
into the welded nuts to hold the two pipe 
sections firmly together. Now you have a 
40-foot mast which is adequate for most 
amateur use. 

I have an ATB-34 and a CDE rotor atop my 
version of this tower and felt more comfort¬ 
able lowering the top section about halfway 
into the lower section, resulting in a 30-foot 
tower. A third section of, for example, 1*1/ 
4" pipe attached in the same manner, could 
produce a 60-foot tower. If this is tried, I 
would suggest welding links of chain, or in¬ 
serting eyebolts around the top section of pipe 
about two feet from the top, to allow attach¬ 
ment of guy wires—especially if any substan¬ 
tial antenna array is to be mounted. Getting it 
up there is one thing, but getting it to stay is 
another! 


I have tried several modifications of this 
assembly, all the way to 50 feet without guys, 
including a 6-dB vertical atop stacked 7- 
element, 2-meter beams. It stayed fine, but 
I couldn’t stand the swaying in the wind as 
well as the tower did, although the base nev¬ 
er budged. However, guy wires would be a 
necessity in my book if an expanded ver¬ 
sion of my design is built. It is simple 
enough to disconnect the guy wines for tower 
lowering. 

Extending the tower to 60 feet or more 
produces very heavy loads on the winch, 
even with light arrays. The optional lower- 
section truss brace eliminates much of the 
sway and bending when raising or lowering 
the tower. Over 40 feet you also will need the 
optional pulley system shown in Fig. I. This 
slows operation of the foldover but doubles 
the effectiveness of the winch. Another possi¬ 
bility would be to build the upright support 
assembly longer. This will add counterbal¬ 
ance weight—and could also allow the use of 
larger pipe. 

Conclusion 

My Foldover Cheapie has been in service 
for nearly eight years without any problems. 
It is a perfect platform, even at 20 feet, for 
antenna experimenters. (At 20 feet you could 
perhaps use a 30-gallon drum or perhaps no 
drum at all.) A drum makes sure of enough 
base weight, and requires about a sixth as 
much concrete as would a plain hole in the 
ground. It also helps keep the tower from 
settling into the ground and cracking skimpy 
layers of concrete. 

A final comment: Don try to lift too heavy 
a tower and load. You risk breaking the cable 
and worse. Slide the top section down a little 
and try it out. I doubt that my range with the 
ATB-34 is much different at the 36 feet I use 
that it would be at 40 feet. 

Many older hams will enjoy this type of 
structure because it will allow them the inde¬ 
pendence of maintaining their own antenna 
systems. This might make a nifty club project 
to help some of your older members. It also is 
an ideal assembly for hams living in areas 
subject to seasonal high winds. ■ 


Parts List 

2 10* pieces of 3" x 3/8" angle iron 
1 21 * piece of 2-1/2" steel pipe 

1 21' piece of 2" steel pipe 

2 5-1/2" 5/8" steel bolts with nuts and washers 
2 2" 3/8" steel bolts with nuts and washers 

1 piece of 1/4" flat iron stock, 2" x 10" 

1 used 55-gallon drum 

1 1000-pound boat winch with cable 

2 2" 1/2" bolts with nuts and washers 

10 60-pound bags of premixed concrete 

For Winch Mount 

1 piece of 1/4" flat iron stock 6" square 

2 pieces of 1/4" flat iron stock 10" x 1" 

3 10" pieces of 2" angle iron 

2 10" pieces of 1" x 1/4" angle iron 

4 2" 3/8" bolts with nuts 
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Joseph J, CarrK4lPV 
T&M Roysion St, 
Annandaie VA 22003 


Portable Antennas for 
Out-of-the-Ordinary QTHs 

Some ideas for antenna alternatives in unusual situations. 


S ome time ago at a convention I met a 
doctor, a medical missionary working at 
a relief station in the Sudan. Because of his 
unique QTH, we had an interesting discus¬ 
sion about mobile and portable antennas for 
communication from the boondocks. His 
bona fides include the fact that he is licensed 
to operate on both amateur radio bands and as 
a land-mobile or point-to-point station in the 
6.2 MHz band. 

The desert where he travels in one of the 
worst in the world. Because of the harsh 
conditions, the doctor’s organization re¬ 
quires him to check in twice daily on either 
6.2 MHz or 3.885 MHz (that some mission¬ 
ary hams in Africa use as an official calling 
frequency). If he misses two check-ins in a 
row, search and rescue planes are sent up. 
Because of his unique housecalls. he does a 
lot of mobile and portable operating in the 
lower HF region. His problem? How do you 
reliably get through the QRM and tropical 
QRN with only 200 Watts PEP and a standard 
loaded mobile antenna? 

A KL7 government forester I met, who 
works in Alaska, faces many of the same 
problems as the doctor in the Sudan (but at 
temperatures 100 degrees colder). He fre¬ 
quently takes his 100-Watt mobile rig into the 
back country of Alaska. With only 100 Watts 
into an inefficiently loaded mobile antenna, 
how does he reliably cut through QRM to talk 
to the base station? 

An earthquake or hurricane strikes your 
community, antenna lowers collapse, iri- 
bandcrs are tangled masses of aluminum 



Figure 1. A typical mobile antenna fora low- 
HFband. 


tubing, dipoles are snarled globs of Copper- 
weld, and rig and linear amplifiers are 
smashed. All that’s left is the 100-Watt HF 
rig in the car. Communications now are not 
for fun—they’re deadly serious! How do you 
establish reliable communications with only a 
100-Watt mobile driving a 75-meter loaded 
whip? Suddenly, the problems of a Sudanese 
doctor and an Alaskan forester aren*i so 
remote. 

Some Problems with 
Mobile Configurations 
Because quarter wavelength antennas on 
low-HF band frequencies are 30-70 feel 
high, full-size vertical whip antennas are not 
practical (in fact, at frequencies below 10 
meters full-size whips are rare). A typical 
short, mobile antenna (Figure 1) exhibits ca¬ 
pacitive resistance, so a loading coil is added 
(L in Figure 1) to the radiator and its induc¬ 
tive reactance cancels the capacitive reac¬ 
tance of the antenna. The inductor can be 
placed almost anywhere along the radiator, 
although base, center, and top-loaded designs 
predominate. The actual inductance needed 
varies somewhat with coil placement as does 
antenna performance. (The resonators used 
on commercial low-HF mobile antennas are 
loading coils encapsulated in weather-tight 
housings.) 



Figure 2 A. The electrical system of a counter¬ 
poise ground plane. 


Mobile configuration is inefficient by 
nature and little can be done to improve 
matters. An antenna matching device or 
tuner helps optimize power transfer 
and should always be used (especially with 
solid-state final amplifiers that don’t tolerate 
vswr as easily as do tube finals). With 
portable configurations, we can improve 
performance and look into options not avail¬ 
able to mobile operators. A basic assumption 
is that operators needing emergency com¬ 
munication are located in remote areas with 
no access to the usual VHF bands which 
would allow them to make contact with emer¬ 
gency services through a repeater autopatch. 
Here we are dealing with HF rigs operating 
at the lower end of the HF spectrum in sit¬ 
uations where a temporary antenna must 
be erected. 



Figure 2B. The mechanical scheme for a 
counterpoise ground plane. 



Figure 2C. An improved mobile antenna 
system, with two HI4 radials. 
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Figure 3, Tfte common dipole and the equa¬ 
tion for determining approximate length. 


Some Solutions 

One solution to these problems is to 
provide a counterpoise ground plane. The 
ground plane consists of two or more (even 
one helps) quarter wavelength radials 
connected to the antenna ground point (i.e., 
the coaxial cable shield connects to the vehi¬ 
cle body). (Sec Figures 2A and 2B.) The 
radials, made of #14 wire, arc relatively easy 
to stow. 

A mobile antenna system that shows con¬ 
siderable improvement over the unaided 
loaded whip, uses the normal basemount at¬ 
tached to the rear quarter panel adjacent to the 
trunk lid (Figure 2C). An all-metal, ground¬ 
ing binding post is installed through an extra 
hole drilled in the base insulator. The binding 
post, though small, easily accomodates two 
#14 radials. 

Another solution is to replace the mobile 
antenna with a more efficient, stowable an¬ 
tenna that can be erected when needed. A 
military surplus HF whip antenna intended 
for jeeps and communication trucks is col¬ 
lapsible and efficient. 

The common dipole is also capable of some 
impressive results. The dipole is made by 
connecting two quarter wavelength pieces 
of wire to a coaxial cable transmission line; 
one length to the center conductor, the other 
to the shield of the coax. (In an emergency 
zip (lamp) cord and twisted pairs of hookup 
wire will do for a transmission line.) Figure 
3 illustrates the common dipole and the 
normal equation for determining approxi¬ 
mate length. Actual length is found by 
trimming length until the vswr drops to its 
lowest point. 

Mounting points for the ends of the dipole 
aren’t always easy to find. Figure 4 shows 
an alternative antenna that works well 
for portable operation. This inverted- 
vcc dipole does not need end supports but 
uses a single center support. Each leg is 
6 percent longer than that of a nominal 




Figure 4. An inverted-vee antenna. 


dipole. Since the applications is both tem¬ 
porary and emergency in nature, construc¬ 
tion methods unthinkable in a permanent in¬ 
stallation are acceptable. 

There arc three problems: 1) the antenna 
must be portable for backpackers or stowable 
for vehicles; 2) what are the materials and 
means of construction for the mast; and, 3) 
how is the mast supported? 

The Mast 

One solution is using a telescoping TV 
antenna mast to support your antenna. A 
mobile whip and its associated radials 
can be mounted at the top, or an inverted 
vee installed (Figure 4). These masts collapse 
to 6-8 feet, but can be slipped up to 18, 
25. 30, 40. or even 50 feet. Keep in mind 
that the larger models are heavier and require 
more than one person to install. Even a 
30-foot model can be a bit hairy to install 
alone. 

PVC plastic plumbing pipe can also be used 
for the inverted-vee antenna. If you're using a 
vehicle lengths of up to 10 feet are available. 
Longer lengths can be put together on site by 
joining one or more sections together with 
couplings (also available at plumbing .supply 
outlets). However, PVC pipe is flexible and 
any diameter below 1.5-inch diameter will 
not stand alone without guying. While a sin¬ 
gle 10-foot section will stand alone, two or 
more sections will not support both itself and 
the weight of the antenna. Guying can be 
done with ropes, or on a temporary basis, 
heavy twine. 

Another alternative is to carry steel TV 
antenna masts. These masts, available in 5- 
and 10-foot lengths, are flared on one end and 



crimped on the other so they can be joined to 
form longer lengths. Guy wire rings for addi¬ 
tional support are also available from suppli¬ 
ers of these masts. Also available are a vari¬ 
ety of roof-top mountings that will also aid in 
ground mounting. 

Base Mountings 

An unusual solution 1 saw on the Outer 
Banks in North Carolina was one used by a 
CB operator/bass fisherman. Steel tubes 
welded to either the front or back bumper and 
usually used for mounting surf casting rods 
were used by this CB operator to mount two 
10-foot TV mast sections. The upper end of 
the mast was his 11 -meter ground plane an¬ 
tenna (Figure 4). This same mounting 
method could be used for similar amateur 
antennas, inverted-vee dipoles, or VHF/ 
UHF antennas. 

If the antenna installation is short-term and 
temporary, long-term integrity is not a prob¬ 
lem. So, if you plan to camp or arc stranded 
for a few days, mounting the mast to the back 
of the vehicle with a pair of U-bolts works 
nicely. 

For lightweight masts (up to about 25 feet) 
an X-shaped base of 2x4’s (Figure 5A) or 
even a Christmas-tree holder will work. A 
TV antenna tripod (Figure 5B) is also easily 
adapted for ground use. Of course, none of 
these three alternatives can be depended on to 
be self-supporting, but must be guyed even if 
used for only short periods. Because of the 
temporary nature of the installation, alu¬ 
minum or wooden tent pegs work fine in the 
short run to anchor guy wires. 

Another Problem—Electricity 

Simple tools are a must for building and 
repairing simple antennas in the field (for 
example, a 12-VDC soldering iron that 
runs off the vehicle battery). There are 
two alternatives that can be used in provid¬ 
ing power—one, the 12-VDC from the 
vehicle electrical system; or second, operate 
from 110-VAC generated by a light plant 
generator. 

When boondocking in a four-wheeler or 
other vehicle, it is wise to use a dual battery 
system. Two separate 12-VDC auto batteries 
(with high amp-hour capacity) are connected 
in parallel with the alternator. Diodes are 
rated at 100-amps, 50-volt piv, and are used 
to isolate the two batteries. Such assemblies 
are available from van conversion and recre¬ 
ational vehicle shops. It’s definitely not to 
anyone’s advantage to run down the vehicle 
battery operating the rig—not only can’t you 
start the truck, but you can’t even call for 
help. 

Conclusion 

Operating radio communication equip¬ 
ment under primitive conditions depends 
on two factors: the available electrical 
pow'er and an effective and efficient antenna 
system. Without going into detail about 
getting power in remote locations, 1 have 
provided some suggestions that will help 
you begin planning your own survival radio 
system.® 
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770La Buena Tterra 
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Non-Etched Swr Bridge 

Measure antenna swr—from 7 to 435 MHz—with 
this simple, cheap afternoon project 


F or over fifty years 1 have been matching 
my home-brew antennas to my radio, 
using makeshift field-strength meters, lamps, 
pencils (arc), or finger (ouch). My solid-state 
amplifiers have complained about this treat¬ 
ment. however, forcing me to consider meth¬ 
ods that really define the matching in terms of 


standing-wave ratio (swr). The effort result¬ 
ed in a very simple device that measures swr 
to better than 1:1 in all the bands I am inter¬ 
ested in, 7 to 435 MHz. It can be built in a few 
hours for less than five dollars. 

The basic method is a stripline-type direc¬ 
tional coupler. The operating principle is that 


a properly terminated line parallel to, and 
coupled to, the transmission line will pick up 
energy traveling in one direction. The detect¬ 
ed signal from this coupled line will represent 
either the forward or reflected energy de¬ 
pending upon which end is terminated. Fig, 1 
gives the schematic. 

Swr values are determined from the for¬ 
ward and rellected peak-voltage outputs: 

V(FWD)4*V(REFL) / V(FWD)-V(REFL) 

The outputs can also be calibrated in terms 
of power. However, the output-voltage sensi¬ 
tivity of this type of directional coupler is 



Fig. L Schematic for the non-etched swr 
bridge. 


Vp In 

VpOut 

Factor 

5.00 

4.88 

1.02 

4.0 

3.90 

1.03 

3.0 

2.87 

1.04 

2.0 

1.89 

1.06 

1.0 

0.92 

1.09 

0.8 

0.72 

1.11 

0.6 

0.52 

1.15 

0.5 

0.43 

1.16 

0.4 

0.33 

1.21 

0.3 

0.24 

1.25 

0.2 

0.15 

1.33 

0.1 

0.06 

1.67 

0.05 

0.02 

2.5 


Fig. 2. Peak voltmeter readout. The two 
columns are input readout characteristics 
and correction factors. 



Photo B. Side view of the bridge. Note the stripline mounting. 
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Fig. 3. Fabrication details. 



Fig. 4. Stripline cross-section drawing. 


directly proportional to frequency. As an 
example, using this particular device at 7 
MHz, 100 Watts is required to detect an 
swr of 1:1, while at 146 MHz, less than 
250 mW will make an equivalent measure¬ 
ment. This power/frequency relationship is a 
limitation. 

The effect is in the right direction, how¬ 
ever. HF higher power is more likely 
available than at the VHF/UHF frequen¬ 
cies. Power-handling ability is also fre¬ 
quency related, and it is limited by the cou- 
pling-stripline termination resistors. Exam¬ 
ples are about 4 W at 435 MHz, 35 W at 146 
MHz, and 1 kW at 28 MHz. Total power 
dissipated at maximum power input is less 
than one Watt. 

This project has been simplified by using a 
glue-down stripline technique that I have em¬ 
ployed successfully in a number of previous 
projects. Striplines are cut from double-sided 
glass-epoxy PC board having the same di¬ 
mensions that you would choose using the 
etched-PC board method. One side of the 
stripline is smeared with glue and pressed 
firmly against the common-base PC board. 
Changes can be made within minutes by lift¬ 
ing the glue-down stripline with a knife and 
replacing it with one having the altered di¬ 
mensions. No dc connection is required be¬ 
tween the glue-line foils. 

In this project, two striplines are glued 
together to effectively double the dielectric 
thickness. This results in a wider stripline for 
a given impedance, making fabrication and 
handling easier. 

Matching the directional coupler-line 
impedance with that of the transmission line 
is a critical parameter, significant differences 
resulting in a self-generated swr error. Opti¬ 
mum striplinc width was calculated using 
conventional stripline theory. Assuming a 
50-Ohm Zo (line impedance), the calculations 
resulted in a 0.219-inch width when using 
two sandwiched 0.062-inch thick glass- 
epoxy PC strips having 1.5-ml foils (net 
0.118-inch dielectric). A dielectric constant 
of 4.5 was assumed for the glass-epoxy mate¬ 
rial. Tests indicate that the floating center 
foils have no effect. 

The pickup lines, glued to the top of the 
50-Ohm conducting stripline, are 0.125-inch 
wide. Although their calculated impedance 
is 69 Ohms, the termination resistance in 
this special configuration is about 60 Ohms. 
This resistance is experimentally pruned to 
null for zero output when the pickup is in 
a position to detect reflected energy and 
when the transmission line is terminated with 
a non-reflective load (50 Ohms). Pruning is 
accomplished easily using parallel 4-W 
resistors. 

My assembly required four: two 150s, a 
330, and a 2.2k-Ohm resistor. The resistor 
connections are with minimum lead lengths 
(approximately l/32nd inch). The assembly 
is reverse-connected in the transmission line 
to enable the pruning procedure for both 
pickup lines in an identical manner. Lack of 
fabricating symmetry will result in slightly 
different resistor values for the two pickup 
lines. 


A large output-readout dynamic range en¬ 
hances the usefulness of the device. As an 
example, only 1.2 V is indicated in the for¬ 
ward direction when used with my 7-MHz, 
100-W transmitter. This means that to read a 
1:1 swr, it is necessary to detect a reflected 
voltage of 0.057 V. I have found that selected 
lN34As will reliably meet this requirement. 
In a typical package of ten diodes from Radio 
Shack, over half of them had a back resis¬ 
tance of more than 10 Megohm (less than 1 
uA at 10 V). 

Using these selected diodes in the peak- 
detection circuit together with a high-im¬ 
pedance (10 Megohm) digital voltmeter 
permits reliable readings down to 0.05 V. 
The table in Fig. 2 shows input readout 
characteristics and the correction factors. 
The required readout sensitivity is a trade¬ 
off of how much power is available at a par¬ 
ticular frequency and the desired swr- mea¬ 
surement accuracy. The usual ham shack 
VOM-multimeter will be adequate for most 
applications. 

Fabrication details are shown in the Fig. 3 
layout, and the stripline cross-section draw¬ 
ing in Fig. 4. It is best to start by cementing 
the stripline sandwich and then finish trim¬ 
ming the edges to the required width. A file 
works fine, however—as does a sandpaper 
block, which will save dulling your file with 
the glass epoxy material. 

The primary stripline width should be held 


R 

435 MHz Swr 

146 MHz Swr 

25 

1.7 

1.9 

50 

1.0 

1.0 

100 

1.8 

1.7 

220 

3.9 

3.9 

330 

6.0 

6.3 

470 

9.6 

9.5 


Fig. 5. Plotting data. 


to 0.219 inch, ± 0.005 inches. I used calipers 
to size the striplines, but a ruler would be 
satisfactory if used with considerable care. 
Maintaining symmetry through the assembly 
is important. When mounting the BNC chas¬ 
sis connector, use a double nut so that it can 
be fastened in a position for minimum com¬ 
mon-return inductance. 

Final alignment is simply pruning the 
pickup-line termination resistors in the man¬ 
ner mentioned earlier (multiple I/4-W resis¬ 
tors). It is best to do this procedure at the 
highest frequency you intend to use the .swr 
device—1 used 435 MHz. One thing required 
is an accurate 50-Ohm termination. I used a 
fifty-foot section of RG-58/U terminated 
with two lOO-Ohm, 1/4-W resistors. The 
7.5-dB cable loss reduces the estimated 
worst-case resistor reactance swr from a val¬ 
ue of 1.2 to 1.03, 
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After pruning the terminations of both 
pickup striplines for minimum reflected indi¬ 
cation (less than 1:1 swr), the device is ready 
to measure any swr of less than 10. The 
calibration results were made by terminating 
a short section of RG-58/U with various 
values of 1/4 W resistors. 

Inability to null the swr device may be the 
result of an error in the primary' stripline 
impedance. This could be caused by a differ¬ 
ent glass-epoxy dielectric constant. Try alter¬ 
nate siriplincs differing in widths of about 
0.010 inches. 

Spurious responses in the transmitted 
source can cause a measurement error. As an 


example, a —30 dB spurious signal is likely 
to result in a significant error when making a 
!. 1 swr measurement. Also, reflected signals 
from a reactive source will result in an error. 
This error will be particularly evident with 
large swr values. 

Connectors also can be a suspect source of 
error. For example, I have used RG-59/U 
connectors (75 C>hm) for RG-8M cable (an 
RG-8 minifoam), and measurements indicate 
that they contribute to the swr. 

How did my home-brew antennas mea¬ 
sure? The 435-MHz, 15-element antenna swr 
was 1.2, the 2m 5-element was 1.4, the 2m J 
antenna was 1.4, and the 20m fiat-top with a 


tuned antenna coupler at the transmitter was 
1.5. That makes sense. I spent more time 
matching the UHF antenna. 

In summation: You can match antennas 
adequately without an swr instrument, but 
it’s a lot easier if you have this simple gadget. 
Besides, it’s a good way to become acquaint¬ 
ed with directional couplers.■ 

Notes 

1. Microstrip Design Techniques for UHF Am¬ 
plifiers, Motorola RF Device Data““AN-548A. 

2. PCS source (PCB-33), John J. Meshna Jr., 
Inc., 19 Allerton St., Lynn MA01904. 
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Complete Study Guide and Code Practice Programs. 

On disc For the Commodore C- 64 / 128 —With 1541/1571 
drives or datasetle tape, 

howice S 19.95 W. 4 >rirsijrK| Dssr; $ 29.90 

Tech $ 19.95 W/PrimmdDisc $2990 

Gs-neml $ 19.95 Wf'Pnmjno D«c. $ 29,90 

Advsfxre $ 29.95 W/PrrntirHj Dtsc $. 19.90 

Extra 529,95 W'/Printsnfi Otsc $ 39 ..^ 

IncJudes FCC POOL of guesoons for each class wrth fight and 
wrong iinswefS-EORMULAS—SCHEMATIC SVMBbLS— 
SAMR. E TEST QSO and RANDOM CODE practice programs— 
PRINTifiCj DISC will allow you lo dump any question with multiple 
choice arrswers to printer. Helpful (o instructors to gul/ sludents 
on a partk:ul. 5 ir segment beirrg taught, 

other Products Available on Disc 

Code practice prograrm (5 to 30 WPMJ. 59 95 

Ham logging program I with printout! . $ 9.95 

Ham togV^Wdupelforheidilay use with prifttmit) . $ 9.95 

Products on Cassette Tape 

Code Pfsetree i 5 to ? WPM) . $ 5.95 

Code Prsaice (7 to 16 WPM.i . $ 5.95 

CodePri!^mce 03 m 22 WPM). . $ 5.95 

Product on Datsssette Tape C* 64 /l 28 
Code Pradice( 5 !o 30 W'PMi . . $ 9,95 

Products on VCR/VHS Tape 

Code Ptiicitce <5 to 16 WPM) .... S 15.95 

Code Practice (13 to 22 WPM). .. ... $ j 5.95 

Two Meter Coffee Can Antenna 

An unuauiSi antenna made with a coffee can and a telescoping 
rorl. Has considerable gain over a RUBBER DUCK antenna for 
hand helds. May be used witft two meter base transceiver and 
linear. Tested f® 2 CK) watts ol power, 

ideal for pcrtable use, m areas where outsrde antennas are not 
permitted and duriisg severe weather when outside sntmxnss 
sbiculd disconnecT-ed, 

Coffee asn antenna W-TINC con.r 5 ectof . 5 5 4.95 

Coffee can antenna W/BNC cofr,ne«t 5 rs and cable ... $ 19.95 

Personal Checks Money Orders C..O.D 
fPostage prepaid) (C.O.C.. charges added) 
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CraMN* D«ai^ Ca,Lid 

ROOF TOWERS! 

A size to fit your needs 

lOFT CR18 6tl, $123.00 

iLLuli CR30 10 ft. $218.00 

A CR45 15 ft. $328.00 

11 1 (pf*c©s do not include shipping) 

rm 1-800-255-7020 

Lull CA 213-663-2541 

/ jlH Galvanized Steel 
/JM\ Bracing and Hardware 

ORION HI-TECH 

P-0. 00X8771, 
Calabasas, CA. 
91302 

CIRCLE 167 ON READER SERVICE CARO 
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ARRL A Central Division 


Convention y HAMFEST 
Saturday, October 31 Sunday, November 1 

8 a.m. to 2 p.m. - both days 

Norris Sports Center - St. Charles, IL 

All Indoors • Commerc/a/ Exhibits • Flea Market • ARRL Booth 
FCC License Exams • Contests • Demonstrations • Hot Food 
Admission: Adv. $3 - Gate $4 Talk-In: 145.47 (-600) & 145.21 (-600) 



Sponsored by the 

Fox River 
Radio League 


Tickets 

P. Fors. H9FXQ 
104 May St, 

W, Chicago. IL 60185 
312^231-8841 


Dealers 

G. Isely, WD9G1G 
736 Fellows Si 
St Charles. IL 60174 
312-584-4925 


IMEMAL ELECTRONICS 


HARDLINE —50OHM 

Nti^ N& Otsenptisfi P«r fl 

FXAI? |/2' Alurmnum Black 

fLtl? i/2 Con BUiCk Jac>se! I 59 

aC78 7/6 ' Con Copp«) 3 S2 

NM12AL NConn . 1/2' Alum.(Maleot Female) 22 00 

NMI2a N Conn. I/2“ Copper {Male Of Female) 22 00 

NM/8CC NConn., 7/8" Copper (Male or Female) 54 00 

COAXIAL CABLES 

Htm ns. DeKriptRR lao FL P«r ft 

HCK) 8 95% Sliwided Mil. Spec. 22.00 32 

1102 R1j 8 95o Shwided foamt 30.00 32 

lUG RG8t95%SfiMH!3f:mmi8) 15,30 

113S 8G.2B/y M 0 Spr!£. 96 5 Shf?!.!} 34 00 36 

1)40 fiG2t4/U Mil Spec Db! Siirti 155 00 1 65 

1180 Beideri 9913 low Loss 46 00 50 

1?05 RGi42B/U Teiton/Silver 140 00 150 

1310 RG217/U 5/8" SOohm Dbl Shield go 00 85 

1470 RG223/U Mil Spec Dbt Silver gO.OO 85 

1450 RG174 95^ .Shielded Mil Spec 12,00 14 

ROTOR CABLE — B COND. 

Kcm^lbii Oeergrtiw 100 FL f«FL 

8C1S22 2-18 Gi... 6-22 Ga 1900 2| 

8C1620 216 G 1 6-20Ga 34.00 .36 

* Shippmi J3 00 - 100 Ft / Conn $3 00 /COO 12 00 


CONNECTORS — MADE IN U.S.A 

IkffljriKo OsenpteR 

NU20 lfseNfmBeldeft9S!3 
H£723 NFeffls!egeiaen9913 
PL258AM Amphenol Barrel 

PL 259 Standaid Plug for RG 8 . 213 10/5.90 01 

PL259AM Amphenol Pl.269 10/7 90 or 

P12591S PL259 Felion/Silver 

UG21D rypeNlorSGB, 213 2)4 

LIG838 H Female to PL25? 

iJ688C. 8NC RG5S 

(iG146 S0239loMiaN 

yu {7 5/6 ? for RGSS / 55 i speedf,! 10 /'Z. SO « 

OS’; 255 S0239 to 8 N£ Amphenol 

tLA5)-lg TNCRG5I 

AM9501T SMA8G1428 

S0239AM Amphenol S0239 

GROUND STRAP ~ BRAID 
Kemil Ka Oescriphon 
GS38 3/8' Tinned Copper 
GSil 1/2" Tmn«J Copper 
G.S3I6 3/16' Tinned Capper 
GS.316S 3/)S'SiF»eri.3?sd 

GROUND WIRE — STRANDED 

AemtrfNft. Descriptiett 

6 G 3 msytated stiar.ged 


Call ui write for complete price list. Nemal’s 32-page Cable & Connector Selection Guide 
is available at no charge with orders of $50.00 or more, or at a cost of $4.00 individually. 


NEMAL ELECTRONICS, INC. 

12240 N.E. 14 Ave., No. Miami, FL 33161 


—1-800-676COAX ORDER LINE- 

8ELDEN9913LOW Loss. 185/500 Ft. or .38/ft. 

AMPHENOL Connectors 

LIG-21D N-lype Male Cable End $1.(X) 

UG-21D Fitted ror99I3 Cable $3.75 

PL-259 UHF Plug (silver) $1.25 

COAX 

269 Main St. 201-325-7744 

West Orange, NJ 07052 1 ♦800-678-2629 

CIRCLE 285 ON READER SERVICE CARD 


(305) B93—3924 • Telex 6975377 
24-Hr. FAX (305) 695—6176 


CIRCLE so ON READER SERVtCE CARD 


' Call 201-674-8148 To "=1""^ 
Order larsen antennas S wm 

LM-150-MM • 2MTR5/8Ant. • $37.00 
LMO<MM • 2MTR1/4Ant. • $16.00 
KC-440 • 440 MHZ On Cla$$ Ant. • $46.00 
Dual Band Ant. $38.00 

Call To Order Or Write To 


WE CARRY 
A COMIMiETE 
UNE OF LARSEN 


MCN EIJECmOff ICS 

436 vauey Ro^ 
west Orange, NJ 07052 
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Roger Snake KB6MIF 
339 West A rtesia St. 
Pomona CA 91 76^ 


A 220-MHz 

Portable Pocket J-Pole 

Here's a cheap, quick, "handie" antenna 
that gives you 2-dB more signal than a half-wave pullout whip! 


T he 220 MHz portable pocket J-pole got 
its first test under actual emergency 
conditions. The phones in a large area of 
the Continental Telephone System were out 
of order due to a malfunction in San Ber¬ 
nardino CA. As a RACES member, I was 
called in to assist the Sheriffs Department 
to keep communications open for county 
services. 

I was assigned to the San Bernardino Coun¬ 
ty Jail. All lines were out and no commu¬ 
nication was possible from the jail. The rub¬ 
ber duck on my HT was useless because the 
command center inside the jail is surrounded 
by solid, 12-inch-thick concrete walls and a 
heavy network of steel bars. The RACES 
2-meter repeater was also unusable because 
I couldn’t get a break between a flood of lo¬ 
cal hams flocking to a nearby electronics 
swap meet. 

Solution? I hung my 220-MHz portable 
pocket J-pole from the jail’s acoustic tile ceil¬ 
ing with a piece of masking tape and plugged 
it in my ICOM 3-AT. On 150 milliwatts, I 
brought up the 224.34 N6ENV repeater in 
Running Springs full-scale. With 5x9 copy I 
passed traffic on the technical status of the 
malfunctioning telephone lines to Perry 
Westrope WA6LLB, chief RACES radio 


officer, at his shack 20 miles away in Upland 
CA. Perry then relayed these messages, via 
telephone, to the San Bernardino Communi¬ 
cations Center. We stood by for routine 
traffic all day—no problem! 

Building The J-Po!e 

For those active on 220, here is an excellent 
project that won’t take very long, and will 
greatly improve your HT signal. 

Take a 3 1/2-foot piece of TV 300-Ohm 
twinlead and strip the insulation from each 
conductor down 1/2-inch. Twist the two 
pieces together and solder at the bottom 
end. 

Next, measure 38 3/16 inches up from this 
J-connection and cut the twin lead. 

The next step is to measure up one side 
13 1/4 inches and cut away 1/4-inch from 
one conductor. You now have a .94/2 wave 
radiator and a 1/4-inch wave ground tuning 
stub. 

Now cut a piece of RG-58/U coax about 8 
feet long, (I cut mine 24 feet, but I have big 
pockets and like to climb trees.) Then solder 
on a coax connector for your HT. 

Expose the twinlead conductors at a point 2 
inches up from the bottom. Solder securely 
the ground or braid side of the coax to the 


short conductor. Solder the center coax con¬ 
ductor to the long side of the twinlead. Make 
sure you have good connections and separate 
them with electrical tape. Then wrap this 
connection and the bottom J-connection with 
tape. 

For the last step, tie a piece of string to the 
top and secure it with electrical tape. 

You can hang the antenna anywhere conve¬ 
nient, but make sure it's at least two wave¬ 
lengths (2.5 meters) away from any large 
metal objects. 

This antenna delivers 2-dB more signal 
than the 1/2 wave pullout whip that is much 
more expensive. And, of course, it is far 
superior to the rubber duck. 

Good luck and enjoy 220 MHzlB 



Photo A, Roger Snake KB6MIF using the 
J-pole he built. 
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ICOM IC-03AT Yaesu FT-109RH 

220-IVIHz Hand-Held Transceivers 


ICOM America, Inc. 
2380-116th Ave. NE 
Bellevue WA 98004 
Price class: $450 


by Peter H. Putman KT2B 


Yaesu USA 
17210 Edwards Rd. 
Cerritos CA 90701 
Price class: $380 


T his month, we’ll continue our analysis of 
radios of special interest to Novices. Both 
the Yaesu FT-109RH and ICOM IC-03AT are 
full-featured hand-helds for the 220 enthusi¬ 
ast. They represent both companies top-of- 
the-line models (to date). 

Refer to the photographs for a size compari¬ 
son. Right away you'll note the large 500 mA 
battery pack on the FT-109RH—similar to the 
pack used on the FT-727 dual band HT. This 
increases the size of the radio but also ex- 



The IC^OSAT... 
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pands the battery life and allows much higher 
output power. The IC-03AT checks in with the 
standard 270 mA pack for a lower profile and 
correspondingly less output. Can’t get some¬ 
thing for nothing, right? 

Both hand-helds come in durable, attrac¬ 
tive, metal cases with the Yaesu finished in 
gray and the ICOM in dark green. Both have 
easy-to-read LCD displays, with the FT- 
109RH display larger, at 11/4" x 1/2", than the 
IC-03AT’s 7/8" X 3/8" readout. The numbers 



... and its contender, the FT‘109RH, 


stood out better on the IC-03AT, however, in 
bright light. Both units feature a lamp switch to 
use under low light conditions. The ICOM us¬ 
es a push-on/push-off type, while the Yaesu 
employs a momentary switch about where 
your thumb would be. I much prefer the latter 
arrangement, since you only need the lamp 
briefly to set up the desired frequency. 

Coverage is identical on both models, with 
receive and transmit displayed and enabled 
from 220.000-224.990 MHz. The IC-03AT vol¬ 
ume and squelch controls are textured rubber 
knobs for an easy grip, making them far easier 
to use than the lower profile Yaesu plastic 
knobs. Both radios employ a HI/LO rf-power 
switch on top, and both use a sub-mini jack for 
an external microphone and a mini jack for 
an earphone. (Anticipating your next ques¬ 
tion. . .the speaker/mikes are not inter¬ 
changeable between the two radios.) 

ICOM provides an external dc power jack on 
top of the HT, while Yaesu makes this connec¬ 
tion through the bottom of the FNB-4 battery 
pack. The FT-109RH also has two buttons to 
control VOX keying and VOX sensitivity. This 
option is not available on the IC-03AT, unless 
you purchase the optional HS-10 and HS-10A 
headset/vox unit. With the FT-109RH, you’ll 
just need either the YH-2 headset or MH- 
12A2B speaker mike. 

Both hand-helds have a shifted keypad for 
both DTMF signaling and frequency selec¬ 
tion. To shift the keypad on the FT-109RH, 
you need to depress the yellow "F” key first, 
then select the desired function. Only one 
keystroke is permitted per selection of the 
“F” key. On the IC-03AT, you have to de¬ 
press a FUNC key above the PTT bar on the 
side of the radio, but as long as it is depressed 
you can select as many shifted functions as 
you want. 

For example, let’s say you wanted to se¬ 
lect a sub-audible tone frequency from the 
optional FTS-6 Tone Unit, then a repeater 
offset, then shut off the audible "beep” when 
keystroking, and finally program it all into 
memory. With the Yaesu you need to de¬ 
press the "F” key each time you execute 
one of the previous functions, which is a bit 
time-consuming. On the ICOM, you just 
park your thumb on the func key and away 
you go for as long as you want. (Inciden¬ 
tally, the "F” key times out after three sec¬ 
onds on the FT-109RH, if no keystrokes are 
entered.) 

Both radios come with a full complement of 
memories. The FT-109RH allows storage of 
ten frequencies, each with its own offset infor¬ 
mation and tone squelch data (as required). 
The IC-03AT also permits storage of up to ten 






different frequencies along with the necessary 
offsets and tone frequency information. One 
note here: The IC-03AT comes equipped for 
CTCSS tone generation—no optional tone 
generator is needed. 

Scan modes are also similar. The IO03AT 
provides for memory scan, as well as pro¬ 
grammable scan (between any two frequen¬ 
cies). The FT-109RH goes a bit further by 
also allowing you to lock out certain chan¬ 
nels you don’t wish to scan, as well as pro¬ 
viding a priority channel (also included on 
the IC-03AT). In addition, the FT-109RH fea¬ 
tures a call channel in memory position 0, 
which can be accessed by simply tapping that 
button. Yaesu intended this to be used on the 
national calling frequency or close to it (223.50 
MHz) with a rapid QSY to another channel the 
next step. 

The IC-03AT displays power output and 
received-signal strength through the use of 
an LCD bar graph display. In high power, the 
bar graph covers the bottom of the display, 
and in low power it covers about half the dis¬ 
play. The FT-109RH uses a more convention¬ 
al analog meter for both functions, which 
came as a bit of a surprise in this day of all-in- 
one LCD displays! High and low power read¬ 
ings are then taken from the analog meter. It 
does triple duty by showing you the battery 
condition, a function called out by an arrow 
pointing downward on the IC-03AT when it's 
time to recharge. 

As you’ve no doubt gathered by now, the 
two radios are very similar in operating fea¬ 
tures, power, and size. How about perfor¬ 
mance? Hard to pick one over the other there, 
as well. See Table 1 for test bench data. 

Here are some hands-on observations. I 
found the displays about equal in readability 
under both bright and dim light conditions. 
The FT-109RH multi-function display tells you 
more about what’s going on in the radio than 
the IC-03AT, with the latter using very small 
characters to show tone select, battery low, 
scan, etc- 

The knobs are very much easier to use on 
the IC-03AT than the FT-109RH, and appear 
to be stronger. The keypad on the IC-03AT 
gives a better detent feeling when depressed 
than the FT-109RH, and looks to more sturdily 
constructed. I also preferred the shift function 
the way it*s set up on the IC-03AT to the re¬ 


peated stnking of the “F” key on the FT- 
109RH. 

However, the microphone on the IC-03AT is 
way down the front panel near the battery 
pack, which is a safe move on the IC-12AT, but 
doesn’t make sense here. The microphone on 
the FT-109RH is situated just above the meter 
display, about where you’d want it while trans¬ 
mitting. 

The received-signal indicator on the FT- 
109RH is calibrated in increments from 1 to 
10 (which doesn’t mean much of anything) 
while the IC-03AT’s LCD display isn’t cali¬ 
brated in any manner at all. (Hey—either 
you’re full-quieting on FM, or you’re not— 
right?) Having the higher power on the 
FT-109H was nice and it also has a pro¬ 
grammable receive interval to extend bat¬ 
tery life. This feature is not available on 
the IC-03AT, although with the standard bat¬ 
tery pack or a NiCd make-it-yourself pack 
such as the BP-4, battery life shouldn’t be a 
problem. 

Received audio reports favored the Yaesu 
almost unanimously. Receiver audio output 
appeared to be higher as well, despite the 
FT-109RH’s rating of 450 mW @ 8 Ohms vs. 
the IC-03AT’s 500 mW @ 8 Ohms. The audio 
output had more of a high frequency compo¬ 
nent than the IC-03AT and thus sounded 
crisper. It did seem that I went through a 
charge faster on the FT-109RH, which makes 
sense when running 5 Watts output. I didn’t 
have a chance to try the Power Save circuit 
that allows the user to leave the unit on one 
channel and have the receiver power up for 
only 300 milliseconds to check for activity at 
frequent intervals. 

Both radios came supplied with rubber duck 
antennas, although the IC-03AT has the full- 
size duck and the Yaesu uses a “mini” duck. 

I guess the latter is to save on size, but re¬ 
placing the “mini” with a regular duck will 
make a drastic improvement in your signal. 
Of course, you can use 1/4 wave whips with 
either radio for even better performance. Both 
radios also use the now-standard slide-lock 
battery pack system for quick changing of 
batteries, and the brackets used were equal¬ 
ly secure. 

Out of the box, the ICOM is far easier to 
set up, since the Yaesu includes numerous 
CPU functions that I personally have no inter¬ 


Specification 

IC-03AT 

FT.109RH 

Coverage 

Power out 

220.00-224.99 

220.00-224.9 

High 

3.0 Watts (BP-3) 

5.5 Watts (FNB-4) 

Low 

Receiver Sensitivity. 

500 mW 

500 mW 

10 dB of quieting 

.25 uV 

.25 uV 

20 dB of quieting 

.5 uV 

,5 uV 

Squelch Law (Sensitivity) 

.18 uV 

.2 uV 

(Note that the supplied battery packs for each radio determine the power output. The 

IC-03AT can be raised to about 5 Watts output by purchasing the optional BP-7 450 mAH 
pack, which will yield about the same output as the FT-109RH.) 


Table 1. 


est in. Both manuals are clearly written, with 
the ICOM getting extra credit for a step-by- 
step pictoral diagram showing how to set up a 
function, transmit, program offsets, load 
memories, etc. As far as accessories go, the 
FT-109RH is interchangeable with the 209 
and 709 series, and uses the same battery 
pack as the FT-727 dual band HT. The IC- 
03AT is interchangeable with accessories 
from the 02/04 series, as well as the 2AT/3AT/ 
4AT radios. 


And The Winner Is... 


There are so many similarities between 
these two radios that I wonder at times if they 
aren’t both made by the same company in 
Japan! (Even the supplied wall chargers are 
virtually identical!) I’d have to give the edge to 
the FT-109RH as far as its crisper audio, 
higher power and battery-saving circuit. I pre¬ 
ferred the lower profile and cleaner look of the 
IC-03AT, but with the FNB-3 pack, the Yaesu 
is about the same in overall size. 

Actually, the real winner is you—both radios 
yield excellent performance for the money 
spent. ■ 



7II1LU0N TUBS 

Includes all current, ob¬ 
solete. antique, hard-to-tind 
receiving, transmitting, indus¬ 
trial. radio/TV types. LOWEST 
PRICES. Major brands in stock. 
Unity Electronics Oept-S 
Box 213. Elizabeth, N J. 07206 
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Clavaland Inacicuca 
I ml of Eiaecronlea 


Accredited fttomber Haikmal Home Counci 



CIE is the world’s largest independent 
study electronics school- We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology is also offered. 

Study at home — no classes. Pro¬ 
grams accredited and eligible for VA 
benefits. 


■ wma Cleveland Institute of Electronics 
CIB 1776 E.ast 17th St.. Cleveland, Ohio 44114 
YESJ I want to get started. Send me my CIE school 
catalog tncliwling details ah»>ut the Associate Depee 
program. 
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Address_Apt- 
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Age_Area Ccide/F4ionc No._ 

Check box fiw G.l. Ekilletin on Educatiimal Benefits 
Q Veteran Q Active Duty MAIL TODAY! 
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Sangean ATS-803 Shortwave Receiver 

Sangean America, Inc. 
8531 Welisford PI., Suite K 

by Marc Stem NIBLH Santa Fe springs CA 90670 


T here’s a new shortwave receiver on the 
market, the Sangean ATS-803. A port¬ 
able, it is Sangean’s top-of-the-line, fully syn¬ 
thesized model. 

The ATS-803 boasts a large range of fea¬ 
tures. which include a dual-conversion, super¬ 
heterodyne receiver section, FM broadcast 
coverage, and full coverage of the LW, MW, 
and SW bands from 150 kHz to 30 MHz. In its 
AM mode, you have continuous coverage of 
its frequency range, while the SW (shortwave) 
mode gives you direct access to 120, 90. 75, 
60,49,41.31.25.19.16.13. and 11 meters. It 
also features a large liquid crystal readout, 
microcomputer control with 14 memories (5 of 
which store mode as well as frequency), auto¬ 
matic scanning, memory recall, adjustable 
gain, a beat-frequency oscillator, and a ftve- 
bar LED received sig¬ 
nal-strength meter. 

We could keep list¬ 
ing specifications, all 
of which would show 
that this is a highly ca¬ 
pable shortwave re¬ 
ceiver. But looks and 
lists can be deceiv¬ 
ing. 

The ATS-803 fea¬ 
tures manual as well 
as electronic tuning. 

The analog tuner is 
too broad; with the 
display advancing in 
increments of 20 kHz 
or more. How would you feel about having to 
listen to your tuning? With the ATS-803, you 
hear a constant blip-blip-blip as you tune up or 
down the band with the manual tuning. How 
would you feel with a receiver that looks as if it 
has stereo capability, but you are forced to use 
a pair of stereo headphones to take advantage 
of it? We were more than a little surprised to 
have tuned up a stereo station, only to find the 
speaker still playing mono. The instructions 
do explain the need for the headphones, but 
this isn’t indicated at all on the radio itself. The 
radio has a balance control and a prominently 
displayed stereo indicator. 

The ATS-803 looks remarkably like other 
microcomputer-controlled receivers on the 
market, such as the Sony series, but it has a 
feature which the others lack; a bfo (beat-fre¬ 
quency oscillator). Other microcomputer-con¬ 
trolled receivers automate this function, The 
bfo would be a nice idea if it was easy to use, 
but it really isn’t. Once you’ve found a CW or 
SSB signal you want to hear, you have to 
spend some time turning a slightly-raised 
knob until the signal is best: with CW, it was 
possible to do this fairly quickly, but on SSB, it 
was more difficult and time-consuming. In 
fact, it was nearly impossible at times to tune 
SSB signals with any great regularity. A cou- 
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pie of times, when we wished to find LSB, we 
had to turn the bfo into the USB area and vice 
versa. Sangean should have included auto¬ 
matic mode selection. It is also confusing at 
first to tune for CW or SSB: you must leave the 
ATS-803 in the AM mode, and switch a mi¬ 
croswitch to the bfo setting. 

We evaluated the ATS-803’s receive capa¬ 
bility. The ATS-803 was evaluated in a high-rf 
environment, created by local high-powered 
HF, VHF, and UHF transmitters, from a variety 
of government and private sources. The ATS- 
803’s performance was compared to several 
other receivers, including the Kenwood R- 
1000. On the Kenwood and others, we at¬ 
tached a random length of wire as an antenna 
about three feet long; the ATS-803 used its 
built-in, 54-inch, telescoping antenna. With 
these antennas, we 
tuned to WWV on 10 
MHz, and the result 
was little more than 
noise on the ATS- 
803, while the Ken¬ 
wood received WWV 
quite clearly at about 
S-2. At times, signals 
seemed to overwhelm 
the ATS-803’s front 
end, and it would lock 
up, with the signal 
strength LEDs all 
glowing brightly. 

We noticed also 
that the ATS-803 had 
too many birdies. We found that it would con¬ 
stantly lock up and display a full bank of LEDs 
when there were no signals present, as 
though the ATS-803 was hearing its own mi¬ 
croprocessor and microelectronic circuitry. 

On the plus side, the controls are well laid 
out and large enough so they can be easily 
used. The keypad has large keys that feel 
positive, like the band selector keys. There’s a 
large execute key which enters the frequency 
you have punched into the keypad, and there 
are two large up and down keys which allow 
you to step through a range of frequencies. 
Here, you also hear the blip-blip noise during 
tuning. There are also slide switches for the 
stereo balance, bass and treble, and volume, 
and there are momentary-contact switches for 
a ’’sleep” feature and panel light. There are 
also outputs available for a tape recorder, as 
well as for an external antenna and stereo 
headphones. There's also more than enough 
audio from the 4.5-inch speaker. 

There's quite a list of features, but prospec¬ 
tive buyers should be aware of the faults we 
found with the ATS-803. In the final analysis, 
we feel this radio was a good attempt, but, in 
light of the competition on the market, falls 
short of the mark. Circle Reader Service 
Card Number 202. ■ 


“We could keep 
listing specifications, 
all of which would show 
that this is a highly 
capable shortwave 
receiver. But looks 
and lists can be 
deceiving. ” 


MADISON 

Electronics Supply, Inc. 

3621 Fannin St. • Houston, Texas 77004 


COOPER 

INDUSTRIES 


BELDEN 


ULOEN 

9913 low loss, solid center conductor, foil braid 

shield - excellent product ...45dtt 

8214 RG8 foam. 43<;irt 

8237 RG8.40<^ 

8267 RG213.. 52t^t 

8262 RG-58 du milspec.....16dft 

8CXX} 14ga stranded copper anl wire.13<;l?t 

8448 8 conductor rotor cable 3lQft 

9405 as abwe but HO— 2-16ga. 6-18ga.529ft 

8403 Mic cable 3 condctr 8t shield ......80dft 

100 feet 8214 wfends installed.. ... 45.00 

9258 RG8X.19C/ft 

POUCIES--MASTERCARDS, VISA or CQ& 

All prices FOB Houston, Texas, except as noted 
Prices subied to change without notice subject to 
priCK :«3le Used gear sale price refunded if not 
satisfied Coll cK^me to check sfoKiS of order 
Texas residents add sales tax. 


FOR MORE INFORMATION CALL 


outside Texas 

1-800-231-3057 

lexas and outside U.S 

1 - 713 - 520-7300 
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'1 learned all of my code and theory while 
driving to and from work, it was easy." 

It you donT have time to read books & take notes at 
home for the theory exams or spend hours copying code 
practice you can learn them by simply listening at your 
leisure. You will learn not only the exact questions and 
answers on your test but the detailed theory behind each 
one You will thoroughly understand whal you are being 
asked and why the answer is correcl 
flew Novice. New TeclmcjaR/Gsneral. Advanced. Extra 
Theory courses on audio cassettes. S19.95 ea. 

Learn code non stop all the way from scratch through 
Novice to Extra class speed (0 to 23 words per minute) 
with one course Code is learned at a high rate with wide 
spacing between characters A completely structured 
course which will lake you in easy steps to your license 
class speed Simply listen at your leisure 

C(Kie course on audio cassettes. S19,95 
VEC type code General or Extra Exam tape C90 S7.95 ea. 

Shipping 3 00 per theory or code course, Exam tapes 
$1 00 Check. MO. Visa or MC. Courses shipped same 
day received 

AMATEUR RADIO SCHOOL KB6MT 

Jerry Zillak KB6MT (7 years instrucling students) 

2350 Rosalia Drive. Dept. B, Fullerton. CA 92635 

_ (714) 990-8442 _ 
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SPECIALISTS 

IN FAST TURN 

P.C. BOARDS 


PROTO TYPE P.C. BOARDS 

AS LOW AS $25.00 

• SINGLE & DOUBLE SIDED 

• PLATE THROUGH HOLES 

• TEFLON AVAILABLE 

• RO DESIGN SERVICES 

FOR MORt iiVFORMA nON ^ 

/l/lidlond 

Technologies 

34374 EAST FRONTAGE ROAD 
BOZEMAN. MT59715 (406) 586-1190 
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FREE CATALOG! 

Features Precision Toois, 
Toot Kits, Test Equipment 


Jensen's new catalog features hard-to-fmd 
precision tools, tool kits, tool cases, test 
equipment and computer accessories used 
by sophisticated hobbyists, sctentlsts, engi¬ 
neers. laboratories and government agen¬ 
cies, Call or write for your free copy today. 


4 jeNseN tools inc 

Dept 158, 7816 S. 46lh St 
Phoenix, AZ 85044-5399 (602J 968-6231 
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MOVING? 

Subscription 

Probiem? 

Call our toll-free number: 

1-800-227-5782 


Monday through Friday 
9 a.m. through 5 p.m. BST' 

Please have your mailing label 
in front of you, as well as your 
cancelled check or credit card 
statement if you arc having 
problems with payment. 


Dick Smith VHF Wattmeter 


Dick Smith Electronics 
PO Box 8021 
Redwood City CA 94036 
Price class $39.95 


by Allan J. Perrins WB6PHE 


I t is impossible to know if your are getting 
the most out of your rig and antenna system 
without a good wattmeter. When it comes to 
wattmeters, there is little argument that the 
Bird 43 is the best. However, the price of a Bird 
and its plug-ins is out of the reach of many 
hams. 

Now, however, a cheap, high-quality alter¬ 
native is available. Dick Smith Electronics has 
recently introduced a VHF version of their 
popular UHF wattmeter. The K-6611 wattme¬ 
ter is an insertion type device capable of both 
forward- and reverse-power measurements. 
Its two ranges are 0-30 and 0-150 watts full- 
scale. and insertion loss is less than .1 dB. 
Although specified for use in the 144-148 
MHz band. It is usable at 220-225 MHz with 
slightly less accuracy. 

Construction is straightforward and can be 
completed in about two hours. You should 
begin by reading the 
manual and errata 
very caredfully. The 
mounting of the feed¬ 
through caps is a little 
unclear. The photo 
on page three of the 
manual shows the 
feed caps in the up¬ 
per-right and lower- 
left corners of the 
main PC board. This 
is correct, but the 
photo fails to show that the outermost end is 
made into a loop for “flying leads”, as the 
Ausstes call them. These are the leads from 
the switchboard and the meter. 

There are 10 pins to be soldered to the main 
board to provide a good low-impedance rf 
path. The manual doesn’t tell you that they are 
also used for spacing to the tin-plate bracket 
used as a ground plane for the input and out¬ 
put connectors, t had cutall of mine off (good rf 
practice) and discovered that the main board 
didn’t fit properly. Fortunately, I had some left 
over from another kit. 

Be sure to follow the errata sheet for the 
assembly of the stripline board. The manual 
text is in error and the unit won’t work other¬ 
wise 

Mounting the sockets makes for interesting 
construction, since you have to work inside 
the case. Use a 3/4-inch box wrench to tighten 


the SO-239 nuts. Screwing a PL-259 onto the 
socket will make it easier to hold during this 
process. After tightening the sockets, test the 
fit of the assembled microstrip board over the 
socket center pins, There is a small amount of 
play in the holes for the SO-239’s and I found 
that I had to mount them as far outside as they 
would go so that the PC board would fit. This 
was the most difficult part. 

Construction of the switchboard is straight¬ 
forward. Follow the instructions in the manual 
and it will be clear that the pots mount on the 
opposite side of the board from the switches. 
Two of the “flying leads” have ferrite beads 
on them. I used ordinary rubber cement to 
secure them, rather than epoxy as the manual 
suggests. Silicone sealer would have worked 
as well. 

There is a custom face provided for the me¬ 
ter movement. It’s screened for the nomencla¬ 
ture of the front panel 
switches as well as for 
two calibrated power 
scales. The screws 
for the new face are 
taped to its rear and 
are quite small, so be 
careful not to lose 
them. 

The calibration in¬ 
structions were easy 
to follow and gave 
satisfactory results. A 
small improvement in accuracy was gained 
when the unit was claibrated against a Bird 43, 
but this effort will hardly be necessary for most 
users. 

The finished unit is very professional look¬ 
ing. The case is black, anodized aluminum 
with rounded seams and recessed end caps. I 
did find that the end-cap screws protruded 
somewhat, making the unit a little unstable on 
a table top. Four self-adhesive rubber feet 
fixed that little problem. The other small item 
is that the connectors on the back are not 
marked for input and output. Looking at the 
unit from the rear, the right SO-239 is the input 
and the left one is the output. You will have to 
use your judgment when checking forward- 
and reverse-power readings to see if you have 
hooked up the input and output lines correctly. 

The Dick Smith UHF Wattmeter will make a 
fine addition to Reader Service number 201. ■ 


“The K-6611 wattmeter 
is an insertion-type 
device capabie of both 
forward- and reverse- 
power measurements. ” 
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PeierH Putnian KHB 
3353 Fkidsione Dr. 
Doylesiown PA 18901 


Horseflies And 
Grid Squares 

Pete Putman KT2B and crew brave the elements 
on a VHFfUHF DXpedition to grid square FM27 


I t was the bcsi of times . it was also the 
wettest of times. And with apologies to 
Charles Dickens^ it was also the craziest ot 
times! The scene was our recent S.C.O.R E 
DXpedition to Chincoieague Island, Virginia 
(Grid Square FM27) for the June VHP QSO 
Pany. 

Background 

I had given some thought in February' to 
such a junket to activate a rare grid square and 
FM27 kept coming to mind. Most of this grid 
lies either in the Atlantic Ocean or Chesa^ 
peake Bay, with Just a small section of the 
DelMarVa peninsula running through it. 
Chincoteague seemed to be the best location. 
It*s located along the ocean (great for tropo¬ 
spheric scatter) and is easily accessible by 
car—important especially for us, since wc 
wanted to use a crank-up tower trailer with 
multiple VHF/UHF yagi beams. 

FM27 has long been a desirable catch 
for VHF and UHF types, and the mention 
of a possible trip perked many an ear of 
those on 220,432. 902, and 1296, Long-time 
residents Ken Birmingham WB21FC and his 
wife Sandra WB2GR1 have done a pretty 
good Job of giving out the grid on 6 and 2 
in previous contests, but the station comple¬ 
ment doesn’t include anything above 2 me¬ 
ters—at least for now. And Ken has been 


getting overwhelmed with requests for FM27 
lately, so, . . 

S.C.O.R.E to the rescue! Our group 
(Society oi Contest Operators and Radio Ex¬ 
perimenters) was formed Just for times like 
these. A rare grid . UHF and VHF opera¬ 
tion . . . lots of custom antennas and rigs for 
portable use, . .plenty of travelling. That's 
what brought SCORE into existence, and the 
lure of Chincoteague was too powerful to 
resist. Knowing we would be in demand 
meant selecting reliable but simple stations 
for each of the six bands from 50 to 1296 
MHz to minimize downtime and maximize 
the QSO rate. 

It was only a matter of time before Ivars 
Lauzums KC2PX. and Steve Katz WB2WIK 
decided to come atKiard and offer their tal¬ 
ents. Steve, a veteran VHF con tester, could 
well imagine the possibilities of an ocean side 
operation, especially on the UHF bands. 
Ivars, of course, distributes Microwave 
Modules and Tonna antennas, and has racked 
up a few pretty impressive scores himself 
running single operator. 

We decided to use as many high-gam yagis 
as the 51-foot tower trailer could accomo¬ 
date. Weight was also a consideration, so we 
chose to do it the French way and use Tonna 
yagis on eveiy band, except 220, where no 
comparable Tonna product exists. So, we 


purcha.sed a 17-clement Cushcraft 220B 
Boomer for this purpose. Ivars suggested us¬ 
ing stacked 55-element yagis for 1296 and 
stacked 23-element yagis on 902—both 
sharing a common H-frame and both secured 
near the top of the 16-foot mast. 

On 6 meters, we'd split time between a 
7-element KLM-LD as our primary antenna 
(because of its light weight and excellent 
froni-to-back (F/B) ratio), and a secondary 
5-eIemeni Tonna for fixed-mount service 
pointing southwest for sustained Sporadic-E 
contacts. Its F/B ratio is not nearly as good; 
but it goes together in a snap, loads up easily, 
and is fairly broad, with nearly 70 degrees 
across the main lobe—perfect for general Es 
work. 

Two meters was an easy choice, the 17-ele¬ 
ment Tonna with Trigon rellecior. 1 evaluat¬ 
ed one of these last January and found it about 
as good as the standard 32-19 Boomer, a 
somewhat heavier antenna. We rounded the 
complement of antennas out with 2, 21-ele¬ 
ment Tonna 432 yagis and a power divider, 
which made for an awful lot of hardware on 
that 16-foot piece of aluminum. We decided 
to use 9913 for all feedlines above 220, since 
it's light, reasonably flexible, and offers fair¬ 
ly low-loss characteristics at 432, 902 and 
1296 MHz. 

The tower trailer itself is a clever design. It 



Phoio A. Die UJHlf siaiitm ai WB2WIkj4 From left lo right are the 

220-, 432-, 902 -. and f296-MHz statiom ^ Photo B Ivors KC2PXplugs away on 432 MHz. 
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was built by Mike Crawford WA2VUN 
(whose DX-86 on a pedestal appeared in the 
September 1986 73 Magazine). Mike select¬ 
ed a stock Tri-Ex W-5I crank-up tower and 
designed a special mobile trailer with sup¬ 
ports and bracing on the tower, as well as 
outriggers for extra stability. It works very 
well and has been used on numerous contest 
operations as well as Field Day. Wars pre¬ 
assembled all of the yagis at his warehouse 
to facilitate on-site installation. The plan was 
to secure what he could to the tower trailer 
with shock cords and carry the rest in his 
Aerostar van. 

After a lot of correspondence, I got permis¬ 
sion from the Town of Chincoteague to use a 
public harbor facility. We scheduled our 
arrival for mid-afternoon, Friday, June 12 to 
pick out a site. 

For the station, 1 lined up three ICOM 
IC-740 HF radios with Microwave Module 
transverters. A reliable setup Fd used many 
times before and had complete confidence in. 
Steve WB2WIK arranged to get an SSB Elec¬ 
tronics LT33S with a companion Down East 
Microwave 20-watt “brick” so we could try 
our hand at 33-cm operation for the first time. 
My old trustworthy TR9000 even got into the 
act as the 2-mctcr i-f stage. You can’t keep a 
good rig down! 

And Away We Go 

Friday, June 12th was somewhat overcast, 
but warm. I made a quick trip to U-Haul and 
rented a pair of 12-foot, screened tents—one 
to operate from, and one to sleep in. Of 
course, our most important piece of equip¬ 
ment was a 120-pound Honda 4000-watt gen¬ 
erator that is extremely quiet. 

Our proposed site had no electricity conve¬ 
nient to it, so a generator was a must. We also 
felt it might be more reliable if lightning did 
hit and took commercial main service down. 

We had a hard time packing everything up, 
but managed. Wars’ van was packed to the 
teeth, and we had to extend his trailer plat¬ 
form with two long tables so we could pile 
additional stuff on it. Everything was 
strapped down (including Wars to his steering 
wheel) with 5 miles of bunji cords, leaving 
just enough room in the car for additional 
camp stuff, clothes, cameras, and a personal 
computer for logging and duping on site. 

It took us about six hours to make the trip. 
Everett Palmer, the harbor master apparently 
had no idea when we’d arrive, so, when we 
did arrive around 6:00 p.m., we had no idea 
where to set up. After a quick survey, we 
chose a spot near the southeastern end of the 
docks—a fairly remote spot on flat, dry 
ground (which we found out later wasn’t the 
case!) with several nearby dunes to provide a 
windbreak from the stiff, southwesterly 
breeze. We set about getting things in order. 

Our fourth operator, Rich Whiten WB20TK 
wasen route from Greenville, South Carolina 
and hadn’t checked in on 144.200 SSB yet, so 
we set about clearing everything from the 
tower trailer as ominous clouds began to roll 
in from the west. Everett showed up about an 
hour later and gave us the pleasant news that a 
severe storm warning was in effect until 9 
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Photo C A view of the tower trailer with 
Chincoteague harbor in the background. 


p.m. Just what we wanted to hear! Later, the 
Harbor Commission chairman, Jim Thomp¬ 
son, stopped by to check out our tower trailer 
and gave us the same weather report. 

A few squawks from the IC-290 in Ivars’ 
van revealed Rich cruising over the Ches¬ 
apeake Bay Bridge Tunnel—nearly 70 miles 
away! He was racing the thunderheads north 
while trying to work 2-metcr SSB and check 
for 6-meter E-skip all at the same time. 

Ivars built a tripod arrangement to hold the 
twin 55-element yagis for 23 cm and twin 
23-element yagis for 33 cm during ground 
a.ssembly. An ingenious H-frame was welded 
together by Mike WA2VUN to support both 
UHF antenna arrays. I often wonder where 
our successful DX trips would be without his 
welding ability! Using the tripod, we could 
put together these fragile antennas in a conve¬ 
nient manner as well as connect the power 
dividers and check the swr before plunking 
them on top of the tower. 

The work went on even when the stiff 
southwesterly breeze turned into quite a gale 
and brought dark clouds with the rumbling of 
thunder. In this weather it took almost an 
hour to assemble the tents. We really began to 
hustle; the trailer wa.s cleared, all of the rigs 
laid on the ground, and the grill fired up. 
Soon the rain was coming down in sheets, 
accompanied by spectacular lightning dis¬ 
plays, including numerous hits on NASA’s 
Wallops Island test site across the inlet. We 
huddled in the cars through the worst of it and 
came out to find the tents full of water. Sever¬ 
al cardboard containers holding equipment 
were completely soaked. Luckily, none of the 
equipment suffered any damage. Even the 
ICOM mast-mounted preamps wound up be¬ 
ing partially submerged, but still worked fine 
after a dry-out period. 

About 10:30 p.m. the drizzle stopped. 
What better time to start loading up the tower 
trailer? Rich WB20TK had arrived just be¬ 
fore the rain and, after a quick dinner, was 
ready to climb the tower. We fired up the 


generator, connected two drop lites, and 
managed to string up a total of 8 yagis on the 
mast. By midnight, all of the antennas except 
6 meters were in place with the tower cranked 
over and supported by the ladder, and we 
stumbled off to our soggy sleeping bags for 
the night. One thing you learn on a contest 
site is to work whenever the weather allows 
it—not when you feel like it! 

The Big Day 

Saturday started out better, with the skies 
cloudy but bright. Soaked equipment was put 
out to dry. and a crew set about finishing the 
coaxial feedlines while another crew began 
hooking up all of the equipment. In spite of 
all our efforts, virtually all of the type-N 
connectors had soaked up water and a lot of 
sand and had to be blown dry. One scary 
moment occurred while Steve was cranking 
the tower up; the handle came off in his hand 
and the three sections collapsed like a run¬ 
away elevator with a resounding SLAM!! 
Believe it or not, the only damage was a bent 
reflector element on the KLM 7LD 6-metcr 
yagi and we straightened this out with a 
makeshift pole. 

One by one, the stations came on the air. 
First, we set up the 6 meters with the 740/ 
MMT 50 combination driving a 4CX250 
Gonset- Ivars had added ARR GaAsFET 
preamps to both of our MMT50 units to 
“soup-up” the front end, and, boy. did it 
make a difference! Es was coming in and out, 
with signals from Florida as high as S9-{-60 
dB at times. 2 meters was next, using the 
IC-275A with an MML200-S power amplifi¬ 
er. The 275A front end really does a good 
job, but with the MML’s preamp it worked 
all that much harder, except on really strong 
signals, when the 275A went into compres¬ 
sion and the preamp was shut off. 

Our 220 station was equally strong—an 
IC-740 driving one of the new MMT220-28S 
transverters with 3SK60 front end. With a 
Mirage CIO 12 amplifier, we saw 130 watts 
out to the 220 Boomer, mounted at nearly 70 
feet—right at the top of the mast. The IC- 
475A went in place quickly, and a Tokyo 
High Power amplifier provided about 110 
watts output, as well as a GaAsFET on re¬ 
ceive. Steve took care of 903 and we saw 
about 20 watts output when everything was 
connected. 

With all this safely in hand, it fell to me to 
interface the IC-1271A, AG 1200 and my 
homebrew 3CX100 amplifier. This took 
some doing, since the only good relay I could 
use for “bypass”-type switching failed after 
we got there! We wound up jury-rigging two 
Dow Key 77 BNC relays to make the connec¬ 
tion, at the cost of additional swr through 
those relays, but what can you do at 1:00 p.m. 
when the contest starts in an hour? Neverthe¬ 
less. it all worked, and we got over 50 watts 
from the amplifier to drive the 110 elements. 

And They’re Ofn 

Two o’clock came too quickly and 
WB2WIK/4 was on the air for better or 
worse! Throughout the morning, we had 
been dodging the bullet of inclement weather. 





but the clouds had a silver lining: Lots of 
Sporadic E on six meters! In fact, about 2 
hours into the contest, the band opened to 
Florida and midwest, staying open through 
just about the whole contest. It was heaven! I 
couldn't pull the dupe sheets out of the com¬ 
puter fast enough to keep up with Rich and 
Ivars. 

Two meters wasn’t so bad either. We cer¬ 
tainly had a crowd waiting for us, and three 
log pages filled rapidly as the long awaited 
“Roger, QSL, please copy Fox Mike Two 
Seven” went out over the air. Some operators 
were obviously so wound up that they tried to 
work us two or three times after that—the old 
DX fever. Rich and Ivars soon went into 
severe Es shock; their eyes turn red, arm and 
head motions became mechanical, and all 
questions (including what they wanted for 
dinner) were answered with “Roger! 59! 
FM27!” Logger’s wrist soon set in. The 
pages were filling up so fast that they were 
using the margins, grid maps, Kleenex, and 
the tabletop. I even had one call logged on my 
arm when I leaned on the table to check the 
6-meter swr. 

By 8 p.m., 6 hours into the festivities, we 
had accumulated 177 contacts and 100 grid 
squares on 6 meters. Think of it-VUCC in 6 
hours, averaging almost 30 contacts per 
hour! Two meters was hard-pressed to keep 
up with that kind of Q rate, turning in only 80 
contacts and 28 grids for the same interval. 
Two things conspired against the 144-MHz 
station: (1) virtually every single op I knew 
about was on 6 for the E-skip; and (2) a 
spirited battle for the rotor control box was 
underway between the westward advocates 
on 6 and the northward advocates on 2 and 
above. Fortunately, the latter group won out 
on rare occasions. 

The UHF activity hours began at 8 p.m. 
and ran through 1296 by 11 p.m.. After pry¬ 
ing Rich loose from the HAM-M box with a 
crowbar, we set about giving out FM27 on 
220,432,902 and 1296 to a very enthusiastic 
crowd. By midnight, we’d bagged 19 con¬ 
tacts and 16 grids on 220, 30 contacts and 17 
grids on 432, 2 contacts and 2 grids on 903 
(better than nothing!), and 8 contacts in 6 
grids on 1296. Most of these were with multi¬ 
op stations, as the single-operator types chose 
to milk every last QSO out of six meters. We 
were getting out impressively, working into 
Vermont, upstate New York, North Caroli¬ 
na, Virginia, Tennessee and New England on 
the microwaves. 

Shortly after midnight, another severe 
storm blew in, making our decision to shut 
down for a few hours a very easy one. Coax¬ 
ial feedlines were tossed out of the shack. 
(With all of those GaAsFETs, why make an 
easy target for the lightning?) Our “lightning 
rod” was cranked down about 20 feet for the 
night. Steve and I had smartly closed the 
vents to prevent rain from coming into the 
tent, but the downpour was so severe the front 
flooded out and water came in through the 
bottom, soaking the sleeping bags and the rest 
of the computer paper for duping. 

After sleeping fitfully through the driz¬ 
zle and a few more cloudbursts, we woke 


around 6:30 and decided to try some tropo 
contacts. We bagged a few more grids on 
220 and a handful of contacts, including 
some grids in New England that were sore¬ 
ly needed, 432 yielded another 30 QSOs 
by noon with 5 new grids, and 903 came to 
life with 4 more stations in 3 grids. The latter 
featured contacts to W2SZ/1 in FN32 (over 
400 miles) and W3CCX/8 in FM08 (over 
250 miles). 

1296 brought a few more Qs and added 3 
new grids, but the activity just didn’t seem to 
be there for some reason. Could it be that ol’ 
6-meter E-skip again? Yep, there was Rich, 
glued to the IC-740, working into the south¬ 
west, midwest, and even the Pacific coast, 
with the rotor aimed west. We had installed 
that second 6-meter beam at about the 30-foot 


level, aimed west, but the angle seemed to 
vary so much for prime Es that the 7-element 
beam kept coming into play while stations 
were worked in the 5th, 6th, and 7th call 
areas. 

By noontime we had accumulated 260 con¬ 
tacts and 132 grids on 6, not to mention a 
tremendous case of indigestion from all of the 
junk food we were eating and even greater 
numbers of green-head horsefly bites. We 
tried every type of repellent, from OFP** to 
Cutters'* to AVON™ Skin So Soft, which 
worked the best. About mid-afternoon, the 
skip on six was so shon (Ohio, North Caroli¬ 
na) that we looked for an opening on 2 me¬ 
ters. Bingo! South Texas and New Orleans 
were bagged in short order, and two meters 
was also off and running. We had a problem 
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here with the desensing of the 2-meter jvtation 
by the 6-meter equipment, a problem that 
inexplicably reversed itself for the last four 
hours of the contest. 

About 6 p,m., Steve and I decided to get 
some fresh shrimp, com, and more beer for 
dinner. Of course, the instant we left, the 
antenna relay began to fail on the 6-meter 
amplifier, with reports stating “ .. .Your au¬ 
dio sounds horrible! 1 can't understand you, 
but don't go off the air! I need the grid 
square!" Figure that one out! We did, in fact, 
have to shut down because the DPST Dow 
Key relay totally failed, and the station had to 
be rewired with an SPOT relay and the appro¬ 
priate bias switching, etc. 

Rich was a man possessed at this point, for 
1 made the mistake of informing him that we 
had accumulated 300 QSO's and 150 grids. I 
compounded the error by stating that 1 didn’t 
think we could reach 200 grid squares in the 
time remaining. Well, you don’t say things 
like that to a 6-meter maven! The rotor con¬ 
trol box fights started all over again, with 
Steve and myself trying to swing it north for 
the UHF activity hours and Ivars and Rich 
holding it west while they flushed out grids 
like ruffed grouse. 

Our strategy on 220, 432, 902 and 1296 
was simple: All 902 and 1296 work would be 
according to schedules. On the other bands 
we called CQ along with such incentives as 
"Last chance to work FM27 until next 
year!" and "Offer expires at 11 o’clock 
tonight!" It worked! There was a rush on 220 


and 432 to make those last contacts, resulting 
in 6 more QSOs and 1 grid on 220, and 20 
more QSOs with 4 grids on 432.902 coughed 
up 2 more QSOs and 2 grids, and a turn on 23 
cm brought in 5 QSOs and a new grid (calling 
CQ on 1296.110, incidentally). 

By now two meters was blowing away the 
front end on 6. ,so both operators tried to 
synchronize CQs for the remaining two 
hours, which was pretty hilarious. But they 
did it! Rich finally broke the magic 200 grid 
square barrier at 10:21 p.m, with 39 min¬ 
utes left, and went on to add four more by 
the time 11 p.m. rolled around. He was fran¬ 
tically calling KH6IAA as the final gun 
sounded. We managed to pull a few more 
out on 2 as well, finishing with 38 grid 
squares there . 

TheFinalTally 

After cleaning the logs on my computer at 
11:30 p.m., 1 came up with the totals shown 
in Fig. 1. 

The "equipment contest" went pretty 
smoothly. Only two major failures occurred 
and they involved antenna relays of ques¬ 
tionable origin. Both of the transverters 
worked extremely well, as did the three 
ICOM radios on 144, 432, and 1296. In fact, 
the 475A makes a pretty hot setup on 70 cm 
with a GaAsFET in front of it—even in the 
presence of strong signals. The AG 1200 
preamp really makes a big difference with the 
IC-1271A, even the way we used it. Just 
ahead of the radio and not on the lower. All of 


GRID 

BAND QSOs SQUARES 

50 459 204 

144 214 38 

220 51 24 

432 86 27 

903 8 7 

1296 28 13 

TOTALS 846 313 

Fin. >■ 

the antennas performed nobly. The only ca¬ 
sualty here was the bent reflector element on 
my 7 LD 50-MHz yagi that finally snapped 
on the way down. The Tonnas weathered the 
high winds without a scratch, although we did 
notice a slight misalignment of the top 55- 
elemeni yagi for 1296- perhaps caused by 
the big "crash" before the start of The con¬ 
test. They came down equally fast and were 
transported north in one piece, as was the 
220 Boomer. This antenna really outdid itself 
as we worked into Ohio and Georgia with 
good reports. 

Look for us next year, when we return to 
the same site with two tower trailers and some 
Rohn sections to allow three different stations 
to operate independently. No sense losing 
good personnel in a heated battle for the rotor 
control! Keep your ears open for WB2W1K/ 
4.. ."Roger, roger.. .Fox Mike Two Sev¬ 
en. , .QSL?"B 
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James R. Valdes WAIGPO 
6B Ahierberry Lane 
E. Falmouth MA 025S6 


General Purpose 
VHF/UHF Antenna 


This is a good, cheap broadband antenna that can be built in a 
weekend, and it's great for those who don't have a lot of space. 


W inter storms wreaked havoc with my 
scanner antenna and 1 needed to fmd a 
replacement. 

I was attracted to the discone. This type of 
antenna, when properly designed, is capable 
of operating over a 10 to ! frequency range. 
With this range an antenna designed for low- 
end operation of 100 MHz is usable up to 
one GHz. 

I was turned off by the cost of the commer¬ 
cial version; it cost nearly what 1 had paid for 
the scanner! So, 1 decided to build one my¬ 
self. 1 did, however, avoid parts that needed 
special machining. 



Photo A. The WAIGPO home-brew VHF/ 
UHF discone antenna. 
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This project is simple to build and requires 
only basic tools and readily available materi¬ 
als (see Parts List). The basic antenna, along 
with the formulas for determining the lengths 
of the various elements, is shown in Figure I. 
The RSGB VHF/UHF Manual was my refer¬ 
ence. 1 decided that a low-end frequency of 
108 MHz would be desirable, since this is the 
low end of the aircraft band covered by many 
of the new scanners. This allows maximum 
utilization of the brazing rods. The parts are 
cut, drilled, and assembled as shown in Fig¬ 
ures 2 and 3. 

The results have been encouraging—the 


swr on the amateur frequencies between 144 
and 450 MHz is less than 2.5:1 over the entire 
range. When measured at the end of a 50-foot 
piece of coax, the swr is 1.5:1 or better. 
Spot-checks on various commercial frequen¬ 
cies gave similar results. A modified version 
provides adequate receive coverage on the 
VHF low (30-50 MHz) public service fre¬ 
quencies. 

Construction details are as follows: 
108-^145 MHz 

1. Cut the brazing rod to dimension A (27"). 

2. Prepare the brass pipe cap—drill and tap 


A Cone Element Length = 2952/F(MHz) 
= 27 inches. 

B Disc Diameter = A x ,7 = 19 inches 
C Cone Diameter = as small as possible. 
Here Is 1.25 inches. 

D Space between disc and cone = .2 x C 
- .25 inches 


B 


1 



Fig. /. Schematic diagram of the antenna and formulas for determining the lengths of the 
elements. 



A- 8 HOLES * 1/8" EOUAU.Y SWICEO 
about r^ERlMETEflt C^ILJLTMRU 

C-4 6-35 MOLES DBttL AHO TAP THRU 
CW C DJAMETER 


A-4 6-32 moles. DRILL thru OM 
2.5 diameter . 

B~ DRtLL thro 5/8* DIAMETER 
C-4 6-52 moles. DRrLL TmRUO** i* 
OiAMETCR 

MOTE FORVMF LO MODEL. COUNTER¬ 
SINK C MOLES ON TOP SIDE AND 
THE A MOLES ON THE BOTTOM 
SIDE. 


A- 4 6-32 HCX.es. ORslL AND TAP ON 
2. 5 diameter 

a- DRILL Thru 3/ie" diameter then 

DRILL A-NO tap 3/8 * 24 * 5/8" DEER 
C-B 1/8'X 1/2* DEEP HOLES. EQUALLY 
SPACED ABOUT P£R|METER 
COUNTERSINK 3/16* HOLE 


Fig. 2. Top and side views of the base assembly for the elements and vertical whip. 








all holes, buff clean, and file ihe top of the 
cap Hat. 

3. Bend the elements to the desired 30“ an¬ 
gle. and solder the elements on the cap. 

4. Install the BNC connector in the cap. 

5. Trim the circuit board to size, drill the 
mounting holes, and solder the remaining 
pieces to the brazing rod in position to 
form the disc, then trim the disc to a 19"' 
diameter. 

6. Attach the disc to the brass cap with nylon 
screws, and solder the center conducter of 
the BNC connector to the disc, and seal the 
connector hole with silicone sealer, 

VHF Low and 108-450 MHz 

Complete steps 1 through 4 above. 

5. Trim the circuit board to size, drill and 
countersink all holes, mount the BNC 
connector on the cap, and mount the board 
to the brass cap with flathead s.s. screws. 

6. Prepare the bras.s disc—drill and tap holes 
as required, and solder the remaining 
pieces of rod to the bras.s disc. 


7. Solder a 3'* piece of #18 solid wire to the 
BNC connector, and mount the brass disc 
to the circuit board using flathead s.s. 
screws. 

8. Coil the 3'" w ire in the 3/8hole, and 
install the modified CB whip, and trim 4" 
off the antenna. 

The antenna can be installed using conven¬ 
tional pipe. In the low frequency version, the 
lower section of the pipe should be 84 inches 
long. This 84-inch section is the lower half of 
the sleeve dipole, and should be isolated from 
the mast to which it is mounted. You should 
select a good grade of coax to minimize the 
line loss; RG-59 BNC connectors fit well on 
RG-8X 50-Ohm cable. 

Two final notes: Be careful when drilling 
the soft brass as it tends to “grab,” and, as 
with any broadband antenna used for trans¬ 
mitting, a low-pass filter on the transmitter is 
recommended to minimize harmonic radia¬ 
tion, The photo shows the details of the dis¬ 
cone construction. ■ 



Parts List 

1.1" brass pipe cap 

2. BNC chassis mount connector (Radio Shack 270-105) 

3. 1 /4" glass epoxy circuit board, with a 3" diameter 

4. 1/8’X 36" brazing rod (8 ea.) 

5. 60/40 rosin-core solder 

6. 6-32" X 1/2 " nylon screws (4 ea.) 

7. Silicone seal 

Low Frequency Version 

Items 1 through 5 same as above 

6. 6-32 X 1/2" stainless flathead screws (8 ea.) 

7. Brass disc, 3" diameter X 1/2" 

8. 4' loaded CB antenna (Radio Shack 21 -934) 
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Bob Hunteman W9THN 
7419 Hennessey Ave. 
Wauwatosa WI532JS 


The L’il Fixer 

Let this tuner tame your truculent two-meter antenna! 


T he L’il Fixer has been in use in the Mil¬ 
waukee area for the past five years and is 
beloved by the 2- meter, 1:1 swr aficionados. 
It’s about time we share this boon with our 
fellow VHFers! 

A compact little rascal that requires only 
two 35-pF air-variable capacitors and a four- 
turn coil of #20 or #22 solid copper wire (use 
a quarter-inch drill bit for a winding form). 
In fact, on my motorboat, the good ship 
Layabout, it matches an Isopole'*' marine an¬ 
tenna (158 MHz) to a Kenwood 7950, with 
astonishing results. Dr. Reynold’s antenna 
lays down a super signal when tamed by the 
L’il Fixer! 

Build it compactly on a breadboard or plas¬ 
tic sheet; avoid a metal box. Note that the coil 
junction is off-center; by reversing the ANT 
and XCVR connections, you gel an adjustment 
in inductance. Varying the coil spacing will 
also give some variation. Adjustable silver 
mica capacitors with screwdriver slots will 
work fine, and make for a very small unit, if 
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the 35-pF variable caps can’t be found. Any 
layout seems to work, but a wide ground strap 
between the ANT and xcvr coax fillings is a 
good idea. 

This is r^lly a simple project. It will give 
you a sense of accomplishment with a mini¬ 
mum of effort, and you can brag to your 
friends: ’’The swr here is one to one, 
OM!”« 





“ ^... 

r 


Schematic of the L *it Fixer 




Photo A. The components for the L11 Fixer. 



HAM RADIO 
SELF STUDY COURSE 

NOW ONLY Si Q95 

I W Plus $2.00 

shipping & handling 

VISA/MasterCard Accepted 
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background required. Entry level amateur 
radio operators can now talk on the ten meter 
band and FM repeaters,. .even link their ham 
radio stations to the public telephone system 
and personal computers, Privileges never 
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everything you need to know to pass txjth the 
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Photo B. Front view of the L11 Fixer. 
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Charles L. Kelsey WB2EDV 
15 Blanchard St. 

Mayville NY 14757 


440-IVIHz Folded Dipole 
Repeater Antenna 

An antenna immune to almost all weather conditions, 
virtually static-free, and practically maintenance-free. 


C ommercial price tags and the unavail¬ 
ability in the 440-MHz range helped to 
prompt the home-brew construction of this 
4-bay folded dipole antenna. The only array 
that could be located for amateur use was a 
dual 8-bay version that cost around S500. 

The folded dipole is one of the most widely 
used antennas in the VHF/UHF public safety 
and commercial spectrum. One of the reasons 
for this is that the antenna is almost immune 
to lightning damage; another is that it virtual- 


;— 5/8“ PORTION OF ELEMENT MUST 
I BE TO THE TOP 
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Fig. /. Side-view diagram of the dipole mast 
and elements. 


SOLDER WIRE 



Fig. 2. Feedline attachments to the elements. 


ly eliminates the static build-up problems 
common to other antennas. 

Unlike many “dc-grounded** antennas, 
this one ensures that both the center conduc- 
ter and the shield are at true dc ground poten¬ 
tial for each radiating element. Other anten¬ 
nas that may show a dc ground with an 
ohmmeter may use phasing coils or other 
matching devices between radiating sections. 
Inductance is intnxluced and the static-reduc¬ 
ing effectiveness is diminished. Gamma-fed 
elements are at ground, but the center con¬ 
ductor is not. 

Each element in this array is uniquely 
designed to be 50 Ohms at the operating 
frequency. This makes it easier to modify 
the array to a one-, two-, four-, or eight-ele¬ 
ment configuration. I selected the four-ele¬ 
ment one because it gives considerable gain 
while still exerting good vertical beam width 
for use in hilly areas. Higher-gain antennas 
can actually perform more poorly for mo¬ 
biles and portables at close range in some 
instances. Gain for the 4-bay array is ap¬ 
proximately 6 dBd omnidirectional or 9 dBd 
for unidirectional radiation patterns. Ver¬ 
tical beamwidth is 15"* for the half-power 
points. Power levels of up to 250 Watts can be 


used depending on the style of phasing har¬ 
ness used. 

Construction 

Construction of the antenna elements is 
much easier if you have access to a machine 
shop, and the necessary materials can usually 
be purchased there. A 3/8'" and 5/8" solid 
aluminum rod was used for the radiating ma¬ 
terial and a I " .X 1/4" solid aluminum flat bar 
stock was used for the clement support arm. 
Heavy duty materials not only provide 
strength, but insures that the aluminum parts 
will not warp from the heat when they are 
Heliarced together. The assembly was weld¬ 
ed to eliminate noise generation from loose 
parts. Alloy aluminum (6061-T6) was select¬ 
ed because it machines well. Prior to weld¬ 
ing, all parts should be completely cleaned 
with steel wool soap pads and water. Be sure 
to advise the person who is doing the welding 
what the alloy is. 

Attachment points for the feed harness arc 
made by drilling and tapping holes to accept 
6-32 machine screws.The use of stainless 
steel screws and lockwashers is definitely 
recommended. 

The element support arm should be drilled 



Fig. 3. Diagram of an element. 
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10 accept an appropriate U-boii and asscKriat- 
ed uwthed bracket so that spacing is main¬ 
tained (see Figure I). This can be a little 
tricky because various diameter masts and 
U-bolts will change the spacing. Do not com¬ 
plete this step until the element is welded 
together. It is not known how critical this 
dimension is. 

For the easiest element fabrication, the 
5/8" section should be drilled in one end to 
accept the 3/8" material. The lit should be 
snug and the hole should be about 5/16" deep. 
This allows the 5/8" piece to slip into the 
open part of the element. 

The builder has some options on the style of 
phasing harness to use. The original antenna 
utilized a 4-way power splitter which was put 
together using test equipment not normally 
available to most hams. Construction is not 
included in this article. KLM offers a similar 
unit which should work as well. A phasing 
harness can also be made with odd quarter 
wavelengthsof 75-Ohm coax. This method is 
described in the ARRL Handbook, and in 
others as well. Remember that all elements 
must be equal lengths of 50-Ohm cable if a 
4-way power divider is used. Excess cable 
can be attached to the mast. The divider is 
best positioned at the middle of the array to 
minimize cable lengths. It is best to use an 
RG-8 “llooded-braid” to help keep water 
from migrating up the shield. A n(x>ding 
compound is put in the braid by the manufac¬ 
turer to accomplish this. In any case, the ends 
of the cable must be weatherproofed, par¬ 


ticularly where they attach to the elements. 

Crimp-on ring terminals should be used to 
attach feed-line to each clement. Prepare the 
end of the cable in the same fashion you 
would to attach a PL-259 connector. Use a 
piece of I4-guage copper wire to encircle the 
braid, and solder it all the way around the 
coax braid. Install a ring terminal to the end 
of the wire and put another terminal on the 
center conducter. Solder all terminals and 
position them so as to put the least amount of 
strain on the assembly. Weatherproof with 
good grade black vinyl electrical tape such as 
the Scotch 33 Plus. Stretch the tape slightly 
while applying, making sure to release all the 
tension during the last lour or five windings 
down the cable. Additional heat-shrink tub¬ 
ings would not hurt, either, if you choose to 
use nylon cable ties to attach the feedlines to 
the mast, make sure that they are rated for 
outdoor u.se. Otherwise, use black vinyl tape 
over the each tie so that it will not deteriorate 
from ultraviolet light. 

The array should be mounted on a mast, 
this then becomes part of the antenna. Mast¬ 
ing must extend alx)ve and below the top and 
bottom parts of the elements by at least a few 
inches, at least six inches on the top if the 
antenna is to be top-mounted. I suggest galva¬ 
nized pipe for top-mounting. If the antenna is 
mounted on the side of a tower, a piece of 
electrical conduit can be used and bent with 
offsets at each end to allow for top and bottom 
attachment to the tower leg. Spacing between 
mast and tower is 1/4 wavelength. 


Spacing between the elements is 23" cen¬ 
ter-to-center. When attaching the element to 
the mast, the mast should be on the same side 
of the support arm as the element rod materi¬ 
al. Make sure that all the elements have the 
5/8" diameter part at the top. In tower side¬ 
mounting, the elements align one over the 
other, and face away from the lower. Top- 
mounted installations for omnidirectional 
coverage should have the elements arranged 
around the mast in 90° increments. 1 don't 
recommend this configuration. 

Comments 

Vswr across the band should be 1.5:1 or 
less. The bandwidth is at least 20 MHz wide. 

In constructing the elements you should u.se 
the exact dimensions shown in Figure 3, 
since any deviation may produce an unde¬ 
sired effect. Most of the engineering in this 
project w as trial and error rather than design. 

The prototype was placed in service in the 
summer of 1986 and has performed beyond 
expectations, and the winter weather condi¬ 
tions at the site are harsh, often with seventy 
mile/hr winds and snowdrifts of up to 15 feet. 
Still, I expect several maintenance-free years 
out of it. 

Thanks go to the following people who 
provided construction assistance: Phil Hiller 
WA2EQX for masting and installation; Jon 
Henning WA2BTW for the power divider 
and for providing lest results; and Dan W<xxl 
and Dave Nelson for prepping and welding 
the antenna, fl 
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Joseph M. Piesich mOYF 
554 Lovers Lane 
Steubenville OH 43952 


The HF Half-Sloper 

Here's an inexpensive, compact, and 
easy to build antenna that's great for DX 


H ere’s an antenna that will cover 160, 80, 
and 40 meters. It’s inexpensive, easy to 
construct, and will fit on a small city lot. It’s 
also great for DX. It’s called a Half-Sloper, 
The Half-Sloper (or quarter-wave sloper) 
has a low angle of radiation and exhibits some 
directivity in the direction of the slope. The 
antenna’s polarization is vertical. By using 
the loaded coils described below, a 3-band 
sloper can be constructed to fit into less than 
60 feet of yard space. 

The 3-band sloper described was built by my 
fellow club member, Joe Gabor WA8WEQ. 
Joe is retired and has built a dozen or so of 
these antennas for members of the 
Steubenville-Weirton Amateur Radio Club. 
(Don’t you wish you had him in your club!) 

Materials 

The antenna is constructed of14 stranded, 
insulated wire. The loading coils are made 
with #16 enameled magnet wire on 1 1/2-inch 
I.D. diameter, schedule 40 plastic pipe. 
Scrap pieces of 1/4-inch-thick acrylic are 
used for the insulators inside the coils. You 
can buy these items in most hardware or 
electrical-supply stores. 

Building the Half-Sloper 

First, make the loading coils by winding 
the #16 stranded, insulated magnet wire. 
Next, fasten the end of the antenna wire com¬ 
ing from the tower to one end of a piece of 
acrylic that has been cut to fit inside the 80- 
meter coil. Take the other end of this piece of 
acrylic and put it through the coil; then fasten 


it to the beginning end of the 13-foot 11-inch 
length of antenna. Solder jumper wires from 
each end of the coil to the antenna (Figure 1), 

Now, fasten 13-foot, 11-inch piece of an¬ 
tenna to the next coil (the 160-meter coil) in 
the same way, and then fasten last length of 
antenna to the other end of the 160-meter 
coil, Make this last piece of antenna a few feet 
longer than the 6-foot, 5-inch length needed 
so you have wire to play with when you’re 
adjusting the antenna. Solder jumpers to the 
coil ends as before. 

A piece of scrap aluminum or other metal 
can be used to fabricate a clamp that can be 
fastened to the tower leg to hold the antenna 
and the SO-239 to which the RG-58 feedline 
is attached. There will be a jumper from the 
center of the SO-239 to the antenna, of 
course. 

Operation 

Having a sloper makes for some lively dis¬ 
cussions on the ham bands. Some swear by 
them; others wouldn’t own one. But it’s a 
great antenna to experiment with. 

My sloper angles down from a 30-foot tow¬ 
er (Figure 2) on which are mounted a 4-ele¬ 
ment tribander and an 11 -element, two-meter 
beam. I also have a 160-meter dipole that is 
only 35 feet at the apex. 

While writing this article, I disconnected 
the sloper from the antenna tuner and con 
nected it directly to my Yaesu 757 to check 
the swr. I got 1.3 on 1925 kHz, 1.5 on 3860 
kHz, and 1.1 on 7150 kHz. The swr changed 
rather rapidly as I changed frequency on 160 



Photo. Joe Piesich holding a finished loading 
coiL 

and 80 meters, but remained almost flat over 
the entire 40-meter band. I felt these results 
were to be expected with this length antenna. 
Received signals, especially in the direction 
of the slope, the favored direction, were as 
good as and often better than they were with 
my dipole. 

All installations are different. Your results 
could be totally different from mine. Varia¬ 
tions in height, grounding, and surrounding 
objects certainly affect antenna performance. 
But try it! Experimenting with antennas is 
part of the funIB 



Figure 2. Halfisloper in position on tower. 
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Weathersat 


Dr Ralph E Taggart WB8D0T 
602 S, Jefferson 
Mason Mi 48854 

DIGITAL SCAN CONVERSION 

I have lost track of the number 
of times I have been asked about 
the “best” image display system 
for satellites. These days the an* 
swer boils down to two distinct al¬ 
ternatives, each of which has ad¬ 
vantages and disadvantages. The 
“hot” item these days is digital 
scan conversion. Be they dedicat¬ 
ed units or computer assisted, 
scan converters have a lot going 
for them. First, they are easily set 
up as multi-mode systems. The 
Weather Satellite Handbook 
(WSH) * scan converter, for exam¬ 
ple, will handle fully automatic dis¬ 
play of GOES and METEOSAT 
WEFAX images as well as TIROS/ 
NOAA APT, 240 LPM COSMOS, 
and 120 LPM METEOR transmis¬ 
sions, You can look at as many 
pictures as you want with no 
up-front costs for paper or other 
supplies. Given the expanded 
memories available for today's 
microcomputers, it is even possi¬ 
ble to store a satellite image at 
essentially full resolution. The 
WSH scan converter, when used 
with the 512K Color Computer 3 
for example, stores 768 image 
lines with 1024 pixels/line. Al¬ 
though the display is limited to 
256 X 256, you can display the 
entire picture at the display reso¬ 
lution or use the display as a “win¬ 
dow" to move into any selected 
subset of the image for viewing at 
progressively higher resolution. 
Back in May. I showed you some 
examples of this type of display. 

The real problem with scan 
converters doesn't arise until you 
want a permanent copy of a par¬ 
ticular picture. Any approach to 
hardcopy, be it photography or 
video printers, shares the basic 
limitations of the display system. If 
you want the entire picture, it will 
be limited to display resolution. 
Yes, you can zoom into selected 
areas at higher resolution but you 
will never see the entire picture at 
that resolution. In short, scan con¬ 
verters are the ideal way to look at 
pictures, but not the best ap¬ 
proach to printing them. 

FAX machines, in contrast, are 
ideal for printing an image at full 
resolution but not without a price. 
The mechanical nature of FAX 
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means that a specific machine 
may be able to handle some mod¬ 
es but not all the possibilities you 
may be interested in. The FAX 
system described in the WSH 
does a fine job with WEFAX and 
240 LPM COSMOS imagery but 
requires another stylus drive mo¬ 
tor (or a dual speed motor) for line- 
blanked NOAA APT display. It will 
not handle 120 LPM METEOR or 
side-by-side visible and IR NOAA 
display without a different drum 
motor, and if you build it with that 
motor, you can forget the 240 LPM 


modes, such as WEFAX! Most 
commercial FAX systems will not 
work directly with any satellite 
mode, either because of their line 
rate, index of cooperation, or 
modulation format (or all three!). 
The Alden Weatherchart record¬ 
er, which will be reviewed here in 
73, is a good example of a rugged, 
well-engineered FAX machine 
that will not handle any satellite 
mode without extensive modifica¬ 
tion. 

Even a satellite-compatible 
FAX machine presents a few 


problems. FAX paper costs mon¬ 
ey and you must print a picture 
just to see what it is. FAX ma¬ 
chines will end up costing you 
quite a bit of money to operate If 
you want to look at a lot of pic¬ 
tures, many of which are rejected. 
Most FAX machines work best in 
real time, so you get one shot at a 
specific image. Even those sys¬ 
tems that are tape-compatible will 
rarely yield results on a replay that 
are equivalent to “live" copy. In 
short, FAX machines print up a 
storm, but are not too good for 
simple “looking" or for multiple 
copies. 

The SMARTFAX Concept 

SMARTFAX is simple in con¬ 
cept—it combines the advan¬ 


tages of digital scan converters 
and FAX recorders, eliminating 
disadvantages of each! Let’s as¬ 
sume a scan converter like the 
512K WSH system, where the 
computer is actually holding in 
memory an image at something 
approaching full resolution. When 
we use the term “scan conver¬ 
sion", we usually think in terms of 
how the computer will handle the 
data for TV display, but the scan 
conversion process is universal in 
the sense that the image data in 
memory can be outputted in al¬ 


most any other format as well, in¬ 
cluding one acceptable to a spe¬ 
cific FAX system. Other than 
specific hardware and software 
considerations, the FAX format is 
immaterial—it can involve almost 
any line rate, index of coopera¬ 
tion, or video format. In effect, we 
use the TV end of the scan conver¬ 
sion process to took at pictures, 
basically for free, while we use the 
FAX output option to print pictures 
of particular interest. This ap¬ 
proach to using the power of the 
computer has the potential to 
completely alter the way we han¬ 
dle and archive our image data. 
Basically any FAX machine can 
be used to print our images, for 
the original data format doesn’t 
matter. We need print only the pic¬ 
tures that we want, since we can 
preview them in any detail using 
the TV output function of our scan 
converter. Copies of each picture 
can also be printed, which will be 
identical in quality with the origi¬ 
nal, for the computer is function¬ 
ing as a digital recording system. 
As I will show later, if you want to 
build a FAX printer, the resulting 
project is far simpler than a stan¬ 
dard FAX recorder with the added 
bonus that it will handle any im¬ 
age format compatible with the 
basic scan converter. In the fol¬ 
lowing sections, I will outline some 
of the principle hardware and 
software considerations that can 
make SMARTFAX work with any 
computer, after which I will de¬ 
scribe an ultra-simple SMART- 
FAX recorder which you can 
put to work with the WSH scan 
converter using readily available 
software. 

Image Outputting 
No matter how we are going to 
use the video data from the com¬ 
puter, we must first perform a 
D/A (digital-to-analog) conver¬ 
sion since any FAX system re¬ 
quires some sort of analog sig¬ 
nal for operation. In the case of 
the WSH scan converter, we 
are in luck, for the CoCo has a 
D/A converter available in the 
form of the cassette audio output 
port, so no additional hardware 
is required in a great many ap¬ 
plications. If you are not lucky 
enough to have a CoCo, you will 
require a latched output port with 
enough bits available for your 
video (anywhere between 4 and 
8 with most systems). Commer¬ 
cial D/A converter chips can be 
used to convert the latched port 
data to analog form, or you can 
simply use an op amp as a sum¬ 
ming amplifier. 
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Figure 1 . GOES EiRquad, transmitted through the GOES C spacecraft. 
The image was acquired live using the WSH scan converter and a 512K 
CoCo 3. This particular print was made directly from the high-resolution 
image in the computer memory (380K of image data) and printed to the 
simplified SMARTFAX recorder to be described next month. 



Baseband Video 

In most FAX systems, there is 
a point in the circuit where, re¬ 
gardless of the modulation for¬ 
mat, the signal has been convert¬ 
ed to a variable voltage to drive 
the printing output. Typically, 
some specific voltage will repre¬ 
sent black, and another voltage 
will be the white limit. With suit¬ 
able gain and offset adjustment, 
your analog video output from the 
computer can provide the needed 
drive, completely bypassing the 
video processing circuits of the 
FAX recorder. In the case of the 
SMARTFAX video circuit, we will 
use the CoCo cassette output di¬ 
rectly, with no additional hard¬ 
ware. For other FAX systems, op 
amps may be required to provide 
the specific signal levels, voltage 
offsets, etc. 

Subcarrier Modulation 

If you want to output to an exist¬ 
ing FAX machine that requires 
either FM or AM video, some ad¬ 
ditional hardware will be required. 
For FM video (1500 Hz black to 
2300 Hz white) I would suggest 
an FM modulator circuit (see 
Abrams, C. and R.E. Taggart. 
1984. Color Computer SSTV, Part 
1. 73 Magazine, November, pp. 
10-21). If you need AM video, use 
the AM modulator circuit from the 
WEFAX test generator shown on 
page 7-2 of the W3H. Leave out 
U5-U14 and apply video to pin 2 of 
U15. Use an op amp for gain and 
offset adjustment so your applied 
video ranges from 0.2V black to 
5V white, and you will be in busi¬ 
ness. Baseband video is easier, 
but the point is, you can make the 
FAX machine “see” any kind of 
format you want! 

Output Timing 

Assuming you can output your 
memory data in the desired for¬ 
mat, you must also clock it out at 
just the right speed for the line rate 
of the target FAX system. Timing 
loops for the FAX output function 
are usually too hard to get precise¬ 
ly right and, if output timing is off, 
the image that is printed will have 
a distinct slant, if it is visible at all! 
The best results are achieved by 
using a crystal-derived clock fre¬ 
quency, either from an external 
clock circuit or from a program¬ 
mable timer, if your computer has 
one. To keep things simple, the 
clock frequency can be chosen so 
that you latch a pixel at the output 
with each HIGH transition of the 
clock. The required clock frequen¬ 
cy (C) in Hz is then a function of 
the number of pixels per line (P) 


and the target FAX recorder line 
rate (LPM): 

C ^ (P X LPM)/60 

If we wanted to dump a WSH 
scan converter image (1024 pix¬ 
els/line) to a 120 LPM FAX ma¬ 
chine for example, the required 
frequency for the "dump” clock 
would be: 

C = (1024 X 120)/60 = 2048 Hz 

The WSH scan converter al¬ 
ready has a clock at this frequen¬ 


cy which is used to time pixel 
loading of image data. If we want¬ 
ed to dump to a 240 LPM system, 
the simple clock approach would 
suggest a frequency of 4096 Hz, 
but we could accomplish the 
same dump using the available 
2048 Hz clock by dumping a pixel 
to the output when the clock goes 
HIGH and then dumping a second 
when the clock goes LOW! A com¬ 
puter can have similar flexibility 
when dealing with other dump 
options. 

One final output timing question 
has to be considered. Given that 
the computer memory contains a 
certain number of lines for the im¬ 
age in question, how many times 
must each line be dumped in or¬ 
der to obtain a FAX print of ap¬ 


proximately the correct aspect 
ratio? In order to answer this 
question, we need to know sever¬ 
al things: the width of the FAX 
printout in inches (W), the number 
of lines in the video memory (L), 
and the number of lines per inch 
(LPI) printed by your particular 
FAX machine. You should already 
know L (768 for the WSH system) 
and W can be determined by sim¬ 
ple measurement in the case of a 
home-brew system, or from the 
manual in the case of a commer¬ 
cial system. The LPI factor is a bit 
more tricky. If you have a commer¬ 


cial recorder, the manual will usu¬ 
ally give either the LPI and/or the 
index of cooperation (IOC). If need 
be, LPI can be calculated from 
IOC where: 

LPI = (3,14l6xlOC)/W 

If your target machine has an 
IOC of 576 and an active printing 
width of 10 inches, LPI is equal to: 

LPI = (3.1416 X 576)/10 = 181 

If you are using on your home¬ 
brew FAX a drum-type record¬ 
er with the stylus driven by a 
threaded rod, you can calculate 
the LPI value if you know the 
threads/inch (TPI) of the drive rod, 
the rpm of the drive rod motor 


(SM), and the rpm of the drum 
motor (DM): 

LPI ^ DM/(SM/TPI) 

The SMARTFAX recorder, like 
the WSH design from which it was 
derived, has a 20 TPI drive rod, a 
40 rpm drive rod motor (SM). and 
a 240 rpm drum motor (DM): 

LPI = 240/(40/20) = 120 

Assuming we can figure LPI 
in one fashion or another, the 
number of times each line in mem¬ 
ory has to be dumped to the out¬ 
put (N) to achieve the proper as¬ 
pect ratio with a printout with a 
width of W, is: 

N = W/(L/LPI) 

In the case of the SMARTFAX 
recorder, where W is approxi¬ 
mately 7 inches, LPI is 120, and 
the number of image lines is 
768, each line would have to be 
repeated: 

N = 7/(768/120) = 1.09 

We are obviously not going to 
print fractional image lines so in 
this case, an acceptable picture 
would require that we dump each 
line only once. In the case of the 
Alden Weatherchart recorder, the 
LPI value is 196 and the printing 
width is about 10 inches. If we 
wanted to print the 768 image 
lines from the WSH scan convert¬ 
er. each line would have to be 
repeated: 

N = 10/(768/196) = 2.55 

or, in this case, either 2 or 3 times. 
Obviously, by using some basic 
information about the format of 
the target FAX machine and some 
simple math, virtually any image 
in the computer memory can be 
dumped to any FAX system. 

Control Signals 

Commercial or home-brew re¬ 
corders designed to handle stan¬ 
dard FAX formats require certain 
control signals if they are to use all 
their operating functions, and at 
least some of these signals have 
to be created by the computer 
simulation of a FAX signal. The 
most Important of these is the im¬ 
age-phasing interval that pre¬ 
cedes picture transmission. Sys¬ 
tems designed for WEFAX service 
expect each image to be preced¬ 
ed by a 20-second phase interval 
in which the star^ of each line is 
marked by a black phasing pulse 



Figure 2 A 128-line SSTV image, transferred from a Robot 450C to a 
64K CoCo 2 computer. The computer was used to format the image for 
240-LPM FAX output, so it could be printed on the SMARTFAX recorder 
This kind of trick emphasizes that the original image format is complete¬ 
ly irrelevent—almost any grayscale or graphics image in a computer 
memory can be printed on a FAX machine with results that are far 
superior to dot matrix or video printers. 
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between 10 and 15 mS long, with 
the rest of each line being white. 
Since the image line is 250 mS 
long, the black phase pulse 
should be somewhere between 
4% and 6% of the line length. If we 
assume, for the sake of discus¬ 
sion, that our system will be using 
a 2048-H2 clock frequency, each 
line of FAX video represents 512 
clock pulses, and our phase pulse 
should therefore be somewhere 
between 20 and 30 clock pulses in 
duration—let’s call it 25. A20-sec- 
ond phase interval represents 80 
lines at 240 LPM, so the pseudo¬ 
code for generating the phasing 
signal would be as follows: 

(1) Load a register with 80 (the line 
count) 

(2) Set the video output to black 
(phase pulse) 

(3) Count 25 clock pulses (dura¬ 
tion of the phase pulse) 

(4) Set the video to white (rest of 
line) 

(5) Count 487 clock pulses (512- 
25) 

(6) Decrement the line count reg¬ 
ister 

(7) If not 0. return to (2), otherwise 
begin the dump on the next 
clock pulse. 

Except for a few pesky details, 
phase interval generation for a 


typical 120 LPM FAX recorder, 
such as the Weatherchart record¬ 
er, is similar. The differences re¬ 
late to the fact that the weather 
map FAX systems expect a white 
pulse and a black line and that the 
line and phase pulse lengths are 
twice those needed for a 240 LPM 
system. 


The only remaining control sig¬ 
nals that might be needed are 
start and stop tones. Most sys¬ 
tems expect a start tone consist¬ 
ing of 300-H2 square wave modu¬ 
lation between black and white 
limits for about 5 seconds. Stop 
tones are similar, except that 450 
Hz is used and the duration is 
about 3 seconds. It is generally 
best to avoid these whenever pos¬ 
sible, since they involve extra 
hardware to generate with most 
computers. The WSH FAX re¬ 
corder is started and stopped 
manually so the tones are not re¬ 


quired- Continuous feed systems, 
such as the Alden unit, can be 
started and phased manually, 
since the position of the white 
phase pulse is easily seen as the 
paper feeds out, therefore, tones 
are not necessary here, either. If 
needed, I would set up a dual 555 
timer chip in an astable oscillator 


configuration with one side tuned 
to 300 Hz and the other to 450 Hz. 
Each tone would be routed to a bit 
on an input port and the appropri¬ 
ate tone could be generated by 
watching the start and stop clocks 
respectively, cycling the video 
from white to black as the clock 
went from high to low and vice 
versa. The proper time duration 
can be determined from the 
clocks themselves. Five seconds 
of 300 Hz is 1500 clock cycles 
while three seconds of 450 Hz is 
1350 cycles of the clock. 

That about covers some of the 


major theoretical points for dump¬ 
ing image data from a computer 
memory to a FAX recorder. Next 
month, I will describe the SMART- 
FAX recorder, a very simple ap¬ 
proach to printing full-resolution 
images from the WSH scan con¬ 
verter memory. 

Pictures of the Month 
These are a couple of teasers 
to give you a notion of why I go 
through all this discussion. Both 
were printed on the SMARTFAX 
recorder, operating at 240 LPM. 
Fig. 1 is a basic WEFAX quad. 
Nothing special about this, except 
that it was not printed live. It was 
printed on demand from the Co- 
Co, and I could have continued to 
make identical copies. I included 
Fig. 2 to show how powerful a con¬ 
cept SMARTFAX really is. This lit¬ 
tle gem is a 128-line SSTV image 
which my CoCo grabbed, format¬ 
ted it as a 240 LPM FAX signal and 
shot it out to the SMARTFAX re¬ 
corder. Getting interested? Tune 
in again next month!■ 

•Note: The Weather Satellite 
Handbook, 3rd Edition is avail¬ 
able from the author for $12.50 
plus $1.00 shipping and handling 
(U.S.; $2.00 elsewhere). 


‘‘SMARTFAX is simple in concept—it 
combines the advantages of digital 
scan converters and FAX recorders, 
eliminating disadvantages of each!” 


GOES 1691 MHz RECEPTION 


S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER 



1691-LY (N) MMg 1691 MMk 1691-137.5 


GAIN: 20dB GAIN: 13dB 

BOOM: 6’ N.F.: 1.2dB 

$81.50 12VDC@40ma 

$200.00 


GAIN: 20dB TYPICAL 
N.F.:4.8dB MAXIMUM 
12VDC @ 80 ma 
$270.00 


Send 66 c (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord. MA 


SPECTRUM INTERNATIONAL INC. (617) 263- 2145 

iQliL Box 1084S, Concord, MA 01742, USA 


CIRCLE 183 ON READER SERVICE CARO 


PACKET WITHOUT HASSLE! 

The BRAPPER BOX 


Only $49.®^ 

(add $3.00 P/H) 
(NYS add 7.5% tax) 



: Connects rig to TNC properlvl 
: Front panel gain controls! 

: Solves HT PTT keying problem!! 

: Directly plugs Into TNC! 

I Directly plugs into many rigs! 

I Internal spkr amp for local spkr! 

: 110 VAC power supply included 
: Front panel TX test button! 

: Works with any rig and TNC! 

: No need to modify rig for packet! 



H ELECTRON PROCESSING INC. 
P.0, BOX 708 
MEDFORD, NY 11763 


Ask about our TNC-3 !! 
Check/Money Order/COD 


(516)764-9798 


TOUCH-TONE* 

DECODER-CONTROLLER 

TD-16 TO-16A 



TD-16 DECODES ALL 16 DIGITS 
PLUS ONE 4 DIGIT SEQUENCE 

• Speaker muting • Repeater control 

• Autopatch operation • Door oper\ers, etc. 

• Crystal referenced • No adjustments 

• Easy hook-up: uses 12V D C. & speaker 
level audio 

•COMPLETE KIT; $44.95 

TD-16A ADDS 4 LATCHED OUTPUTS 
TO TD-16 

• Individual 5 digit on & off codes 

• Can directly drive 4 relays 
•COMPLETE KIT: $16.95 

NORCOM 

P.O. Box 1607 Mooresvllle, N.C. 28115 
704-664-7817 

N.C, residents add 5% sales lax 
•Touch-tone is a trademark of AT&T 


CIRCLE 293 ON READER SERVICE CARO 


‘ ‘C W FORE VER ’ ’ A £ Y CO. 


Heavy Base 
Siraight Key 
W/Navy Knob 
Cord & Plug 



S29.95 

S3 ix: 

S*'T'y ^ HafKi 


Nye Model 330-001 


We fealufe CW products by NyeA/iking. Bencher 
MFJ & Vtbfoplex. We TRADE Send 25*^ for list. 


P.O. Ho.\ 659 • .Manvlwstcr, MO 6.WII 


CIRCLE 244 ON READER SERVICE CARO 
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BOVE AND BEYOND 


Peter H. Putman KT2B 
3353 Fieldstone Drive 
DoylestownPA 18901 

QRP FROM MOUNTAINTOPS 

As the summer contest season 
draws to a close, Td like to talk 
about a few portable antenna and 
feedline schemes I’ve used over 
the past few years to operate QRP 
from mountaintops. The object 
has always been to get the great¬ 
est gain for the least weight. In 
many cases, a little gain was sac¬ 
rificed in favor of a lighter load. 

My most popular band has been 
2 meters, and I feel I've found the 
ideal portable antenna in the Ton- 
na 9-element yagi (see 73, July 
1987). It’s light; it breaks down 
very quickly; and it’s made of stur¬ 
dy square boom material. I’ve also 
used a KLM 4-element yagi for 
many years. These KLM antennas 
were made available with insulat¬ 
ed through-the-boom mounts that 
would stay in place by themselves 
temporarily. For longer periods of 
time, KLM recommended using 
steel “keeper" washers fitted 
over the plastic insulator to snug it 
up to the boom. 

However, I never used the 
keepers. I marked each of the 
three detachable elements with a 
different color and marked the 
boom with a corresponding color 
to allow for rapid, on-site assem¬ 
bly. A pair of these and a two-way 
power divider (or 75-Ohm phasing 
harness) take up very little room 
and weigh under six pounds. 
Each 4-element Is rated at about 
7-8 dB gain, so a pair will yield 
over 10 dB, increasing the 10- 
Watt signal to 100 Watts erp. The 
Tonna has over 10 dB to begin 
with—perhaps closer to 12-13 
dB—and will kick your 10 Watts 
up close to 200 Watts erp, a very 
respectable mountaintop signal. 

On 6 meters it’s a different sto¬ 
ry. I’ve used the Tonna 5-element 
yagi, which is very light and yields 
about 8-9 dB gain. However, I find 
the pattern a bit broad. Another 
problem is that most of the time I 
use only 15 feet of masting and 
this doesn't quite get the antenna 
up a full wavelength, so the pat¬ 
tern is even more distorted and 
becomes broader still with a wors¬ 
ening of the front-to-back ratio. 
There are no easy solutions. My 
favorite 6-meter antenna (the KLM 
50-7LD) has too long a boom to 


use with 15 feet of mast, so for 
now ril have to get by with the 5 
elements. 

220 is a bit easier. The 7-ele¬ 
ment KLM works pretty well and 
doesn’t take up a lot of room. An¬ 
other good choice is the Cushcraft 
A-22011, which has 11 elements 


on only 8 feet of boom—a piece of 
cake to carry along. Of course, if 
you are handy bring some stiff 
wire, a bamboo or similar pole, 
and make a quagi (full-wave, loop- 
driven element) with about 6 or 7 
elements. It would break down 
very nicely, and if it got dam¬ 
aged—so what? 

432 is easier still. I’ve used the 
Tonna 21 -element yagis (old style) 
where a clip holds the element 
through the boom. They were 
light, all right, but the element 
ends had a tendency to “stick" 
you in the kidneys when strapped 
to your back. Now I find that Ton¬ 


na has gone to an element mount 
similar to their 2-meter beams, 
where the rod is secured to the top 
of the boom with a molded plas¬ 
tic insulator. All I need to do is 
rotate the insulator 90 degrees 
and the elements line up next to 
the boom—a very compact setup 
indeed. 

On 902 and 1296 I’ve also used 
the Tonna yagis, but the plastic 
standoffs that hold the stiff wire 
pieces are not terribly strong, so I 
suggest a loop yagi that travels a 


whole lot better. If the loop gets 
slightly bent, just round it out. The 
width of the strap used in the loop 
adds extra strength, especially if 
you whack it against a tree or 
rock—or even if you drop it. If you 
want to give them a try, the Ton- 
nas do provide about 16-17 dB 
gain for just 23 or so elements on a 
very compact boom. The feed 
used on 432, 903, and 1296 is a 
folded dipole, so no matching is 
needed. Keeps things simple! 

It’s a good idea to make a har¬ 
ness to secure all of the antennas 
together, especially those that 
break into sections. A simple 


frame can be made from 1x3 
firring strips with small eye hooks 
attached for shock cords. The an¬ 
tennas are broken down and laid 
flat on the frame and strapped to it 
in a way that avoids element 
breakage from sudden impacts. 
This frame can be fitted with 
straps and secured to a backpack 
or the roof of a vehicle. Keeping 
the element ends tight against the 
surface eliminates the chance of 
damage to you and the yagis. 

How about coax? I’ve experi¬ 
mented with many types, and 
pretty much use the RG-8/X 
“Mini-8’’ cable for short runs up to 
and including 432 MHz. Sur¬ 
prised? You shouldn’t be. A piece 
25 feet long with type N connec¬ 
tors shows only about 2-dB loss. 
When used with a 14-dB yagi the 
system gain is 13 dB, with a 10- 
Watt exciter that’s still 200 Watts 
erp with a lot less weight. On re¬ 
ceive you might want to use a 
mast-mounted preamp, but I 
haven’t found that 2-dB loss hurt 
me significantly (except on sig¬ 
nals 2 dB out of the noise!) 

I’ve even used very short runs 
of this stuff on 903 and 1296, but 
the losses start to pile up, so in¬ 
stead I use 30-foot pieces of 
Belden 9913, On 1296, that 
means about 1.5-2-dB loss—tol¬ 
erable, considering the weight in¬ 
volved. 9913 is heavy! Don’t let 
that air dielectric fool you. the cen¬ 
ter conductor is a solid ^9 wire. I 
prefer to coil this into about a 2- 
foot diameter circle and strap it 
across the points on my backpack 
to avoid shifting of weight. 

It goes without saying to use N 
connectors at 432 and above. 
UHF types don’t cut the mustard. 
Why bother with the extra weight 
of transitions? Here’s another 
tip—when I prepare feedlines, I 
assume that everything will get 
soaking wet at some point, and 
use heat-shrink tubing behind the 
threaded barrel to make a water¬ 
tight (and twist-proof) connection. 
You can do this easily with 9913 
and 1/2’' tubing. It’s also quite 
simple with RG-8/X and two 
pieces of tubing—one on the ca¬ 
ble butted against the connector, 
and one on the rear of the connec¬ 
tor itself. Color code them to make 
the job easier on site. 

Remember to bring at least one 
or more feedlines than you have 
stations. For my trip up Cathead 
Mountain in September 1986, I 
brought feedlines for three bands 
plus one extra piece of RG-8/X 
and one extra run of 9913 (didn't 
need 'em, fortunately!). Now, if 
you’ve planned well, you’re look- 



A few sections of 20-gauge steel mast with 1296 and 144 MHz—very 
light with reasonable gain for their size. 
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ing at about 20 to 25 pounds of 
antennas and cable for 4 to 5 
bands. 

Masting is easy. Use the light* 
est, cheapest *‘junk*' swaged 
mast you can get from Radio 
Shack or a similar store. After all, 
how long does it have to last? I 
had an 8*inch*diameter plate 
made with four holes for stakes 
and a 4*inch-high collar that the 
mast fits into. Secure the plate to 
the ground using a slip ring with 
1/8-inch nylon rope and additional 
stakes. With 15 feet of mast, you 
can accommodate 4 yagis quite 
easily, and youMI be surprised at 
how much wind this array can 
withstand. 

For me, the total weight of such 
a package—including the radios 
and a power source—is between 
40 and 50 pounds. (I carry the 
mast separately and use it as a 
hiking stick!) For regular hikers, 
that is a bit of weight but it 
shouldn't be too bad on leisurely 
trips (say up to 2 miles or so). If 
you've got a friend along, spread 
the weight around. 20-25 pounds 
isn’t bad at all! If you're trying a 
mountaintop for the first time, limit 
yourself to one or two bands and 
cut the weight accordingly. Be in¬ 
genious! I often use a 220-MHz, 
hand-held for contacts during 
contests, since most multi-ops lis¬ 
ten on 223.50 and can hear your 
little rubber ducky many miles 
away. Not much weight there! 

Mini-Review— 

The Cushcraft 220B Boomer 

I mentioned the Cushcraft 220B 
Boomer in the article on the Chin- 
coteague trip in this issue. This 
antenna very closely models the 


time-proven, 32-19 2-meter 
Boomer design and assembles in 
much the same way. A T-match is 
used and the factory-suggested 
setting yields an swrof better than 
1,4:1. Complaint Number 1:1 wish 
Cushcraft would take an extra few 
minutes and mark the ends of join¬ 
ing boom sections with colored 
markers as KLM and Tonna have 
done for years. It takes longer 
than it should to measure each 
section and compare it to the 
diagram. 

Cushcraft claims 17.2 dBd for¬ 
ward gain about the same as that 
of the 32-19. The front lobe (H- 
plane) is calculated to be 2 x 14.5 


degrees—about 29 degrees total, 
which is fairly sharp. Front to back 
(F/B) ratio is claimed to be 30 dB 
at resonance, which is good. Our 
contest usage sort of backed up 
these figures, with strong signals 
from AB4L and K4LHB, in nearby 
Virginia, reduced by about that 
amount swinging the beam 
through 180 degrees. 

Boom length is 18 feet 9 inch¬ 
es. The surprise for me was that 
I didn't have to use the boom 
brace. (That was because I didn't 
have enough hardware to finish 
assembling it!) Complaint Num¬ 
ber 2: Lack of hardware was also a 
problem when I did the review on 
32-19 for the January 1987 issue 
of 73. (C'mon guys—put a few ex¬ 
tra screws and nuts in the pack¬ 


age!) We didn't really need the 
brace since boom sag was mini¬ 
mal. However, I strongly suggest 
using it if there are high winds or a 
lot of ice in the wintertime. Overall: 
An excellent choice for serious 
220 DX work. 

Letters Department 
Perry Yantis of Obetz, Ohio 
writes to ask just what the Jap¬ 
anese are up to in the 23-cm de¬ 
partment. Perry would like to get 
on the band and has ordered an 
antenna, tower parts, and coaxial 
cable. He apparently got the im¬ 
pression from a Kenwood rep at 
Dayton that "Kenwood isn’t inter¬ 


ested in 23 cm." I've heard differ¬ 
ently. And, I'm certain Kenwood 
doesn't want to miss out on Nov¬ 
ice Enhancement! The problem is 
that any products we see in the 
USA will have been developed for 
the Japanese market first. So, for 
the time being we're stuck with 
the TR-50 for 23 cm FM. (This 
mode is very popular in Japan, by 
the way.) 

Right now, the only multimode 
transceiver for 23 cm is the ICOM 
1271 A. This comes from stock 
with a less-than-average receiver, 
but works surprisingly well with 
the AG1200 preamp. The only lim¬ 
itation is that the preamp is rf- 
switched with a 15-Watt limit. This 
precludes tower mounting if you 
run any power. I assume that Per¬ 


ry is interested in weak-signal 
work. He didn't indicate this al¬ 
though buying a tower, antenna, 
and cable sure sounds suspicious 
to me. I predict the 1271A will stick 
around for a while. (I can't imagine 
they’re selling like hotcakes, so 
there’s no incentive to upgrade 
them technically.) It's a good 
choice, however, unless you want 
to go the somewhat cheaper 
transverter route. 

Ev T upis WB2ELB of Brockport, 
New York writes telling of a pro¬ 
posed UHF DXpedition to grid 
FN06 in Ontario on 220,432,903, 
and 1296 for the August UHF Con¬ 
test. It will be history by the time 
you read this, but I'd like to hear 
how things worked out since this 
grid is quite a few miles north of 
Toronto—hence very rare. Ev also 
asks how to connect a TS~430S 
for transverter operation. Folks, 
tear this sheet out and put it in 
your file for future reference. Here 
we go! 

Connecting a TS-430S 

Using the standard 8-pin DIN 
plug, pin 1 and pin 3 are grounds; 
pin 2 is +12 volts at 5 mA on 
transmit (good for keying lines or 
a reed relay); pin 4 should be 
grounded to enable the transvert¬ 
er connection and to shut finals 
down; pin 5 is the 28-MHz receiv¬ 
er connection from the trans¬ 
verter; pin 6 is the ALC control 
for the transverter (if needed, 
usually not); pin 7 is the 28-MHz 
transmit connection to the trans¬ 
verter; and pin 8 is the optional 
low-band antenna (not used for 
transverter work). 

Until October, see you Above 
and BevondIM 


“Masting is easy. Use the 
iightest, cheapest ‘Junk' swaged 
mast you can get... ” 
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Niglhquility prscut 50 ohm cou lengths with ’N 
connectore that are better substitutes for R6-8; unused 
AT&T surplus: #86-213-15. 15 ft. RG-213: 

4 lbs sh $8.95 oa; 2 tor $16.00 

#86-214-45, 45 It RG-214. silver-tinned conductor, 
double shield lor low DC resistance: 

15 lbs sh. $24.95 aa; 2 for $45.00 

CENT8AU8 850 7.5 KV RF apacitors; 25. 50. 75. or 
1 pf (specify) Used ... $3.00 2 tor $5.00 

4CX2508 tube. 6.3 V HI: used-checked ....$35.90 aa 
EIMAC/JOHNSON SOCKET for 4CX250. used $12.00 

Prices F.0.8. Uma. 0. • VISA, MASTERCARD Aceapted 
Allow Ice SkioptiiO ' Write lor laif»t Catalog Sopplemeot 
Ai}#eu Dept 73 • Pkooe 419/227-6573 
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If you Chink the cost of buying and 
selling electronic equipment is too 
high, then you haven’t seen ISIuts & 
Volts Magazine. We can show you 
wher^ to find those unique and hard- 
to-find .items AND save you money at 
the same time. Do yourself a favor, 
subscribe TODAY! You won’t want 
to miss a single bargain-packed issue. 
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92670 
OR C.a.LL 

(714] 632-7721 

for V^sa or MC 


r SitlkBcr^ion Rates |l 


Wit 

Srd CtaM MUmI 

USA 

Ofsfe Veai'' 

S10 00 


SiBtiO 


s&a CO 

1wt Ntea 1 

Ysi-r • i&A 

S1800 

OvTi&M S, 

SPQ90 

lUr Matt 


■ ( Vgsr 

SSGOO 



C«r*s.r*!S'5 tVJ 



CALX. FOR AOVERTISlfMO INFORMATION 




CIRCLE 29€ ON READER SERVICE CARD 



full-wave loops, 50-ohm feed 

il'i>X, 2-elenient, directional, gain I “S ' unu over h 
dipole, with 20dB nulls. Turning radius, vertical polarizaiion, 
0,07A: hori/onJal. 0.13A. Kits, partly assembled. Standard, 
heavy-duty tH-Dl models, individuanv preassembled attd test¬ 
ed before shipment 

Kit H-0 Kk HD 

2-M Sant $ 12-M $l75.fc7 S27VJ15 

$ 7$J13 $118.73 15-M $209 $32*-»9 

lO-M $IS4.tf9 $361.45 

Abetvt nxitkls iti sSoct:. ask for prices«»txhcf frt3s|oe«:«cs 
DX Hidden hnsadhanded. gain eipial to a dtptile 

Bi-dstcatcmal hommiAl or omnt vertical. Designed for indoor 
fiMiunl. .space reiquired 0.1 A in diirctioa of polarizaiion. 
0.125A at 90^ (See 7.^. Feb. 19S4J 

2-$! $»-95 12-M $43.95 

6-M $f?J5 15-M $47.9$ 

I9-.M $54.95 $I2.$» 

Other frt%|yciK'ics, pnccs txi requesj. fneluding ferw-harxl. 

Antenna Mounts, mobtk. up to 12+4 

DX QuicL^ft , patented; antenna up or down with am 
hand. S69.95. aisi patent availaWc for safe or liccRSC. 

IVlagCIlp, magneik with additional stabilitv failures. .Also 
e-M II DX beam wten vehicle is«rest S26 45 

H. STEW ART DESIGNS 

POBOX843, OREGON CITY, OR S7D4S_ 
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j^EVER SAY PIE 


from page 10 

over, there’s some good news— 
and there’s some bad news. 
Which would you like first? 

I might as well give you the 
good news first since there is so 
little of it. I mean, we’re grasping 
at electronic straws here. Okay— 
though the effects of a bomb (eu¬ 
phemistically called a nuclear 
device) of from 10-50 megatons 
set off in space—around 250 
miles up—and over the center of 
the U.S-—would be an almost to¬ 
tal disaster for us electronically, 
the good part is that it wouldn’t 
create any shock waves or fall¬ 
out—it’d be a “clean” bomb, and 
as such would be unlikely to trig¬ 
ger a nuclear retaliation. There is 
a good deal of agreement that any 
attack would logically start with 
such a bomb. 

Now for the bad part. The 
NEMP from such a bomb would 
wipe out virtually every solid- 
state device from coast to coast— 
every radio, TV, all solid-state car 
ignition systems (which means 
only very old cars would still be 
running—imagine the incredible 
traffic jam of dead cars, trucks, 
and buses—plus millions of 
people trying to get home on 
foot)—it’d be a mess, with all 
communications of every kind in¬ 
stantly wiped out over the entire 
country. 

Since most of our telephone 
systems are solid state these 
days, we’d have no phone ser¬ 
vice—^just like all our other emer¬ 
gencies—we're used to that. But, 
unlike other emergencies, the 
phone system would be out of ser¬ 
vice permanently—it wouldn’t be 
anything which could be fixed in a 
few days or even months. The 
pulse would take out most satel¬ 
lites and microwave systems, so 
none of our communications sys¬ 
tems would be operable. 

We’ve been chuckling at the 
backward Russians, with their 
old tube equipment. Heck, they 
even use tube radios in their 
MIG-25 Foxbats! What dummies, 
right? EMP doesn’t bother tube 
radios. 

The pulse will be so intense that 
many people who happen to be 
leaning on metal fences are 
expected to be electrocuted. 
Of course, they’re not sure about 
everything because we stopped 


testing bombs in space before 
we thought to measure NEMP 
pulses, so we’re trying to work 
with the best fragmentary infor¬ 
mation we have. 

Perhaps, instead of holding 
technology back from Russia, we 
might encourage them to go solid 
state—help them build IC plants 
and make it so eventually they’d 
be as helpless as we in the face of 
a high-altitude bomb. 

Yes, your computers will be 
totally zapped—we’re talking 
50,000 volts per meter at ground 
level- 

Well, what about protecting 
our ICs from such a blast? Yes, 
they're making headway with 
hardening solid-state circuits. The 
NEMP pulse is so short, around 
5 nanoseconds (billionths), that 
our normal EMP filters—such 
as for lightening—are useless. 


What seems to work best is to 
build a small pi-filter with by¬ 
pass zener diodes into every pin 
of ICs. This adds to both their 
cost and size, but they think it’ll do 
the job. 

The prospect of adding these 
circuits to every IC made so that 
eventually our computers, cars, 
telephone switchers, radios, TVs, 
hi-fi’s, and digital watches will be 
operable after a blast—particular¬ 
ly where most of our consumer 
electronic equipment is designed 
and built in Japan and where con¬ 
sumers will do almost anything to 
save a buck (it’s obvious that 
hardened IC are going to be more 
expensive than soft ones)—isn't 
bright. 

That brings up one more good 
aspect of the situation for us. 
Many of us have been worrying 
that the few hams we have left, 
using voice and Morse circuits, 
would be unable to handle the 
enormous volume of traffic a nu¬ 
clear attack would demand. Now 
we realize this isn’t a problem at 


all—NEMP will wipe out every¬ 
thing except a few old Goony Box¬ 
es, so there won’t be any ham ra¬ 
dio—or CB—or AM—or TV. For 
the first time in history DX ops are 
going to be able to have a decent 
QSO, even in the American part of 
the bands. 

Oh, there’s one more good 
part—ground-level bombs will on¬ 
ly wipe out electronic equipment 
for a short range, so we don’t have 
to worry about a national disaster 
when the first terrorist group final¬ 
ly manages to smuggle a bomb 
into downtown Manhattan and 
sets it off. If our government can’t 
stop tons of cocaine, pot, heroin, 
and hash from being smuggled, 
what chance have they of stop¬ 
ping a suitcase-sized nuke—one 
like we saw on the Connections 
PBS program a few months ago? 

We have the prospect that an 
angry or frustrated USSR—an an¬ 
gry China, Pakistan, India, Israel, 
France, etc.—could lob a nuke up 
over Nebraska some day and 
bring the U.S. totally to a stop—no 
businesses can run without com¬ 


puters and phones—no one can 
get to work without a car—no 
business can operate without a 
phone—no food distribution—you 
get the picture. 

With everything else in com¬ 
munications wiped out, all we'll 
have is our 150,000 mostly-re¬ 
tired hams for communications— 
and we’ll be as out of business 
as everyone else. Our IC facto¬ 
ries won’t work without comput¬ 
er-operated numerical control 
equipment, so we won’t even 
be able to start making new ra¬ 
dios and phone switching equip¬ 
ment. 

I admit the bad news some¬ 
what overshadows the good, ex¬ 
acerbated a bit because there 
aren’t any simple solutions. If it 
would do any good I’d be glad 
to be mad as hell over our govern¬ 
ment’s consistent cover-up of 
this news. Even the recent effort 
by two public-spirited hams to try 
and get the FCC to get the govern¬ 
ment to level with us about the 
problem got tied up in the usu¬ 


al bureaucratic double-speak. 

One approach is to just heave a 
sigh and say nothing can be done, 
so let’s just hope no one gets mad 
at us. Hey, yes, I know everyone is 
already mad at the U.S.. but I 
didn’t say that was a realistic ap¬ 
proach. 

Another is to keep after the FCC 
and our government secret-keep¬ 
ers (this information is far too dan¬ 
gerous for us to let the public 
know) to give us the best informa¬ 
tion they do have on how we can 
protect our solid-state gear 
against NEMP. They certainly 
aren't keeping any secrets from 
the USSR, which by now may 
know a heck of a lot more about 
NEMP than we do. 

Once we have the best informa¬ 
tion we can get we’ll have some¬ 
thing to work with. If we have to 
start building emergency tube ra¬ 
dios, let’s know it. If they’re going 
to start making hardened ICs we 
need to know about that too. Or 
can we keep our HTs in complete¬ 
ly shielded boxes which will insu¬ 
late them from the burst? If so, we 
need to know about it so someone 
can start making burst-proof box¬ 
es for us to keep our transistor 
gadgets in. I’ll need the king-size 
to hold a few HTs, a couple of 
Model 100 computers, some 
portable radios, TV cameras, my 
35mm cameras (which are all 
solid-state operated these days), 
watches, and like that. 

Did you read Lucifer*s Ham¬ 
mer, a novel about what might 
happen should a comet hit the 
earth? Too bad—you missed an 
exciting book. Pocketbook. I’d like 
to see some stones on what our 
country would be like with all solid- 
state devices blown in a few bil¬ 
lionths of a second. Suddenly no 
communications, little transporta¬ 
tion, businesses stopped, food 
stopped—power stopped. I won¬ 
der what happens to a nuclear 
power station when every elec¬ 
tronic control and the meters to 
see what’s going on are suddenly 
destroyed? 

Without communications could 
we even manage to retaliate if we 
wanted to? I remember all too well 
that the Pentagon had to rely for 
several days on amateur radio 
communications to keep in touch 
with their SAC bases after the big 
Alaska earthquake. 

Did the FCC kill their all-volun¬ 
teer Long Range Planning Com¬ 
mittee, which was made up of 
communications industry leaders, 
because they were frustrated over 
being unable to get amateur radio 
growing again—realizing that am- 


“...instead of holding technology 
back from Russia...encourage them to 
go solid state...so...they'd be as 
helpless as we in the face of a 
high-altitude bomb. “ 
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ateur radio was the only practical 
communications service which 
would be available in a time of ex¬ 
treme emergency—or did they 
give up even trying to encourage a 
communications safety net for the 
country because it seemed hope¬ 
less in the face of NEMP? 

Unless any plans for facing this 
problem are so well hidden that 
even hints of it are invisible, it sure 
appears as if the fundamental 
government policy is that the situ¬ 
ation is so completely hopeless 


that it isn’t worth even trying to 
solve it—but, whatever we do, 
don't let the public know. Lordy, if 
the public ever got wind of this 
they'd demand some action—and 
we don't have a clue of how to 
cope with this. 

My suggestion—information. 
I've read widely conflicting reports 
on the impact of EMP. The unset¬ 
tling aspect is that the optimistic 
reports seem to come from writers 
who are just writers, not scien¬ 
tists—writers who accept the 


bland government assurances 
that well, it may not be so bad...we 
don't really know. 

Unless Mars happens to be in 
the same neighborhood of the so¬ 
lar system as Earth we could find 
ourselves answering a Martian 
CQ and then listening eight or ten 
minutes later to see if we got 
through. Don’t bother me about 
QSLs. 

The bright side: some of the 
73 readers are working with de¬ 
fense contractors on the NEMP 


problem—so perhaps it will be 
possible to get some informa¬ 
tion about it into print so we can 
start organizing ourselves to hon¬ 
or our mandate to provide com¬ 
munications in emergencies. I'll 
bet there are some solutions—or 
there at least will be if we start 
pushing. 

Okay, class is out—now you 
can go back on two meters and 
discuss last night’s ballgame—or 
take turns making my life miser¬ 
able on 20m.■ 
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$ 3.00 

BASEBALL HATS 

WITH YOUR NAME & CALL 

1st quality 

GUARANTEED 

ROYAL BLUE □ 


SEND $3.00 $1.00 shipinfig & handtir^ 

TO: R.P.I., Fleming Ri., Aitkin MN 56431 
ADD .50^ FOR OAK LEAFS 

COURAGE 

10% OF AU SALES GO TO HANDI-HAM 
SYSTEM 

MN Residents add 6% sales rax 
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DEN-TRONICS 

Amateur Radio & Computers 

6102 Deland Rcxad • Flushing, Ml 4S433 
(313) 659-1776 


“KOa/? PACKET CONNECTION^* 

Kantronics • AEA 
Terminal programs for 
popular computers: 

SoTtware Kof^ronics Software 


MBA-TOR SWLTEXT 
APPLE IBM 

H-89 DQ-^ 

DDX-64 


Hamsoft 

Amtor 

Hamtex 

Amtorsoft 

Supertap 
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AXM Incorporated 

SUPPUEHS OF QUAUn EQUIPMENT SINCE 1976 
PRESENTS WEINCOMPaRABII 

St 

mvm TRAWMsmn 
COKPUmi tX»(TKOU.£D SVT«(THtJiUrjJ» 



• True 40 Waft Pctwh • MdSi MocSe Scan 

• 99Chanf^s • ProsrssmmafeieCTCSS. TOT 

• W«3e-8^ • targsr LCD D«3ii*ay 

• kieS for MARS. CAP, • Ff®<5 P.an^ ? 3&- ? ?4 MH » 

VohjnJBSf Firs. AmGsAara^ Etc • Cacme^iie 

• FCC & DOC type-accepted 

• Low CosSOrrty $650 S«*<ie Mount 4 Ca&Ms 

AXM Inc., 11791 Loara 
Garden Grove, CA 92640*2321 

Call 7U.638-8a0V TO ORDERoi Chock Roadet Semco «43Fof lofo 
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PECIAL EVENTS 


NOTE: Space limitations (we hope only for this month) required reporting only basic data 
plus address/phone numbers for additional information. 


AUG 29 

HAGERSTOWN MD 

Antietam Radio Association station 
W3CWC on 80-,40'.20'.15.-10-meter phone. 
CW. and RTTY OSL and legal-size SASE lo 
W3CWC. POB 52. Hagerstown MD 21741. 

REDONDO BEACH CA 

Sixth ARRL Amateur Radio Networking 
Conference. 9 am to 6 pm, TRW Space and 
Technology facility. Compton Btvd, Call Paul 
Rinaldo W4RI at Newmglon CT (203) 666- 
1541 or Harold Price NK6K at Redondo 
Beach (213) 376-3147. 

WEBSTER NY 

Xerox Amateur RC station KE2T 1400Z- 
1900Z on General portions of the 20-, 15-. and 
to meter phone bands, OSLs and also con¬ 
tacts through the 224 26 repeater (WB2SUN/ 
R) to XARC. 800 Phillips Rd . Bldg 337. Web¬ 
ster NY 14580 

SEP 5-6 
HESTON IN 

The Porter County ARC. N9RD 1300Z to 
2300Z on phone-3,966. 14 266. 21.266. 
28 466, CW on request QSL; Jurgen N9RD 
or Tom KB8AC, PO Box 1782. Valparaiso IN 
46383. 

SEP 5-7 
TUCSON AZ 

The Old Pueblo RC, W7GV OOOOZ 5th to 
2200Z 7th on new Novice/Tech 10-meter SSB 
frequencies; SSB~3.980, 7.280, 14.280, 
21 380. 28.380; CW-3.730. 7 130. 14.060, 
21 130.28 130, FM-via link and packet .QSL: 
8 1/2 X 11 SA 39 cent SE lo POB 42601, 
Tucson AZ 85733. Bill Croghan WB0SW. 
1854 Wesi Dominy St.. Tucson AZ 85713 
(602)622-1535 

WATERFORD CT 

The Tri-City ARC, KA1BB from the 1-95 
weigh station trom 1700Z 5lh lo 2300Z 7th. 
Frequencies: 28.325, 14,295. 7,245. 3,395 
MHz phone or 7.130.7.075. 14.145 MHz C W. 
Talk-in lo coffee stop on FM 146.52 and CB 
19. OSL Lelter size SASE Tri-City ARC, 
POBox 686. Groton CT 06340. Bob Dargel 
KA1BB. 8 Willow Lane. East Lyme CT 06333 
(203) 739 8016 

SEP 6 

SCHAUMBERG IL 

The Schaumberg ARC, WB9TXO from 
1500-2000Z. Frequencies: 7.250, 14.250, 
28.400 MHz. OSL: SARC, PO Box 68251, 
Schaumberg IL 60168-0251. 

SEP 11-12 
LEDYARD CT 

Tri-City ARC. KlFSC. 1400-2400Z 11th, 
1800-2000Z I2lh on 14.295 or 7.245 MHz 
phone, 7.130 MHz CW. QSL; Letter-size 
SASE to Tri City ARC. POB 686, Groton CT 
06340 

WINSTEDCT 

The Ouinnipiac Council, W1GB. 2330- 
0400Z 11/12, and 1200-0400Z12/13, phone- 
3.920. 7.240. 14.290, 21.340, 28,400; CW- 
3 725. 7.125. 21.150. OSL: SASE lo Skip 
Paquelte KA1EAJ, 121 West Dayton Hill, 
Wallingford CT 06492. 

SEP 12 

VALPARAISO IN 

N9RD 1800Z-2400Z (see Heston IN 
above). 9x12 SASE. 

GLEN ELLYN IL 

The Northern Illinois DX Association - 35th 
W9DXCC Convention at the Holiday Inn, 
1250 Roosevelt Rd. Contact: Howie Hunting- 
ton K9KM, 65 South Burr Oak Dr., Lake 
Zurich IL 60047. 


UNIONTOWN PA 

The W3PIE, UniOntown ARC 38th annual 
Gabfest at the club, old Pittsburgh road just 
off Route 51 Talk-in on 147.045/645; 144.57/ 
145.17. Pre-registration $3, 2/$5. John T. 
Cermak WB3DOD, PO Box 433, Republic PA 
15475 (412) 246-2870, 

WINDSOR ME 

The ARRL-sanctJoned Windsor HamfesI, 
Southern Kennebec Agricultural Society fair¬ 
grounds. Gate donation $2. Camping $3; $5/2 
nights. Talk in, W1TKLC 146.22/,82 repealer. 
Phil WUTH, 47 Longwood Ave . Augusta ME 
04330 (207) 622-1385. 

SEP 12-13 

MOBILE AL 

The Mobile ARC Hospitality HamfesI 9 
a.m,. Texas St. Rec Center. Talk-in 146.22/ 
82 $2 al door. MARC, POB 7232, Mobile AL 
36607; N4MFO (205)-471-4717; KB4JET 
(205)-865-4404 

BETHLEHEM CT 

The Hen House Gang ARC W1FHP 63rd 
ARGI Fair.Novice band 10m, 40m, 20m SSB 
daylight hours. Contact: WlFHP.President. 
Hard Hilt Rd,, Bethlehem CT 06751. 

SEP 13 

DANBURY CT 

The Candlewood ARC hamfest and flea 
market 9 lo 3, Danbury Elk's Club. 346 Main 
St. Talk-in 147.72/. 12. Call Gene Marino 
W1IDH (203) 426-8852 for table, admission 
rates, etc. 

WILLOW SPRINGS IL 

The Bolingbrook ARS Ham/Computer Fest 
6 a.m., Santa Fe Park. 91st and Wolf Road in 
Willow Springs. Talk-in on 147.33/.93 or 

146.52. Ed Weinslein WD9AYR. 7511 Walnut 
Ave.. Wood ridge IL 60517 (312)-985-0527. 

LA PORTE IN 

La Porte Summer Hamfest, county fair¬ 
grounds. SR 2. Tatk-in on 146.52. Paul 
KA9UKW, PO Box 30, LaPorte IN 46350. 

MARSHALL MO 

The Indian Foothills ARC hamfest, Mar¬ 
shall Senior Citizens Building, 8:00 a.m. Talk- 
in on 147.84/.24. Exams 9 a.m.Randy Ebers 
KE0M, 125 Lakeview, Marshall MO 65340, 

MONETT MO 

The Ozarks ARS Club Congress and 
Swapfest, city park (corner of highways 60 
and 37), 9:00 a.m. Talk-in on 146.37/.97. 

FINDLAY OH 

Findlay RC (W8FT) Hamfest, 8 a.m,, at 
Hancock County Fairgrounds. FRC Hamfest, 
PO Box 587. Findlay OH 45839-0587. 

BUTLER PA 

The Butler Hamfest, Butler Farm Show 
Grounds on Route 68, Contact: John Varijen 
K3HJH, 174 Oak Hills Heights. Butler PA 
16001 (412)283-9403, 

SEP 15-19 
ATLANTIC CITY NJ 

Southern Counlies ARA, K2BR, from Miss 
America Pageant. Phone-25 kHz (inside low¬ 
er Genera! class band edge); CW-65 kHz 
inside lower band edge; Novice-7.125, 
21.150 MHz. OSL: SASE to SCARA. Box 211, 
LinwoodNH 08221. 

SEP 18-20 

WRIGHT-PATTERSON AFB OH 

The Base MARS station and the Dayton 
ARA. 1300Z-2100Z each day, AGAIWP on 
3229.5, 7528.5, 14,528.5, and 20,874.5 kHz 
and W8BI in General Class phone portionss 
of the amateur bands and Novice/Tech IO¬ 
meter phone/CW band. All OSLs: SASE to 


W8BI. PO Box 44, Dayton OH 45401 Con¬ 
tact: Paula DiGennaro KA8HOJ, 7136 
PIneview Dr,, Huber Heights OH 45424 (513) 
233-9018. 

SEP 19 

DETROIT Ml 

Southeaslern Michigan DX Association, 
K8JP. (Pope John Paul visit) 0001-2400Z. 
Phone, CW 10 thru 80 meters. OSL: SASE to 
Larry Zabkowski K8NLD, 18082 Gaylord. 
Fraser Ml 48026. 

NORMAN OK 

The South Canadian ARS, W50U Irom 
1400Z-2400Z, on 7.237. 14.237. 21.337, 
28.337 phone phone; 14.087 RTTY/AMTOR; 
145,01 packet; FM-147,060 (± 600); and 
ATV-439.25. OSL: 9x12 SA 39-cent SE to 
SCARS C/O KD5IT. 2735 Poplar Lane. Nor¬ 
man OK 73072. 

PONCA CITY OK 

The Oklahoma Independent ARC Ham 
Hamgover Hamfest and electronics show. 
National Guard Armory. 9:00 a m. Talk-in on 
.37/ 97. Contact: Lin Jackson KA5ZJM, 350 
South Birch St., Ponca City OK 74603 (405) 
762-7299, 

SEBASTOPOL CA 

Sonoma County Radio Amateurs, flea mar¬ 
ket, 8:00 lo 2:00, Sebastopol Community 
Center. 390 Morris St VEC exams. Talk-in on 
146.13/.73. SCRA, Box 116, Santa Rosa CA 
95402. Table info etc., Alan Nl AL. (707) 538- 
7115 eves: 577-3981 days. 

BARRIE ONTARIO CANADA 

The Hex-9 Group, Barrie ARC. Packet Ra¬ 
dio Symposium, Georgian College. 9:30 a m. 
Talk-in 146.25/146.85 VE3LSR. R.S.O. An¬ 
nual Convention also. Box 254, Barrie, Ontar¬ 
io L4M 4T2 Canada. 

SEP 19-20 

PEORIA IL 

EMSP Peoria Area ARC Superfest '87, Expo¬ 
sition Gardens, off West Northmoor Rd. 6:00 
a m. Commercial buildings open 9:00. Talk- 
in 146.16/146.76, W9UVI. Reserve for ban¬ 
quet. PAARC, PO Box 3461, Peoria IL 61614 
(309) 674-5656. 

WICHITA FALLS TX 

WARS hamfest. Activity Center at 10th and 
Indiana Sts.. 8 to 419th. 8 to 2 20th. Talk-in on 
.74/,14, .34/.94. 449.30/4.30. All info, reser¬ 
vations, Steve Guerra WB5LCN. PO Box 
4363, Witchita Falls TX 76308 (817) 723- 

6500. 

SEP 20 

CAMBRIDGE MA 

MIT Electronics Research Society and 
UHF Repeater Association Flea Market, 9 to 4 
(sellers, 7 a.m.) Albany and Mam Sts. Talk-in 

146.52, 449.2/444.2~PL 114,8(2A)-W1XM/ 
R. Contact: MIT UHF Repeater Association, 4 
Madison St., Belmont MA 02178. 

CHICAGO IL 

Chicago ARC, "OPEN HOUSE—World of 
Amateur Radio," 11 to 5, North Park Village, 
5801 N. Pulaski. Experts demonstrate all as¬ 
pects of ham radio. Call 545-3622 for info; 
Novice classes. 

ADRIAN Ml 

The Adrian ARC W8TOE/R 15th annual 
Hamfest 8 to 3, Lenawee Fair Grounds. Talk- 
in 145.37/444.675 W8TOE/R, Conlact: Adri¬ 
an ARC. PO Box 26, Adrian Ml 49221. 

GRAND RAPIDS Ml 

The Grand Rapids ARC annual Swap and 
Shop 8 a.m., West Catholic High School, 
1801 Bristol NW. Talk-in .86/.26, 224.64. Ta¬ 
bles. admission rates, etc. call Don Hazel- 
swart KA8BCI (616) 363-0649; write Grand 
Rapids ARC, PO Box 1248, Grand Rapids Ml 
49501. 

PENNSAUKEN NJ 

The South Jersey RA 39th annual Hamfest, 

8 to 2, Pennsauken Senior High School, 
Route 73 and Remmington Ave, Talk-in 
145.290. Info/tickets: Fred Holler W2EKB, 
348 Bortons Mill Rd., Cherry Hill NJ (609) 
795-0577. 


OLD WESTBURY NY 

The LIMARC ARRL Long Island Hamfair, 
7:30 a m. sellers; 9:00 a m buyers, the New 
York Institute of Technology, Route 25A/ 
Northern Blvd. Tatk-in 146.25/.85. ContacI: 
Henk Wener WB2ALW (516) 484-4322. 

SEP 26 

WASECA MN 

The Viking ARC 17th annual Swapfest 8 
a m., Waseca High School. Talk-in .34/ 94. 
Conlact: VARS, PO Box 3. Waseca MN 
56093 

HORSEHEADSNY 

The Elmira ARC 12th annual International 
Hamfest 6 a m., Chemung County Fair¬ 
grounds. Info/tickewts Steve Zolkosky, 118 
East 8th St., Elmira Heights NY 14903. 

LUMBERTON NC 

The Carolina ARL station KS4S 1300 UTC 
to 2100 UTC Frequencies: 3.870, 7.240, 
14.290 kHz on 28.400 kHz on the half hour. 
Certificate: OSL to C.A.R.L., PO Box 2208, 
Lumberton NC 28359 

SEP 26-27 

GRAYSLAKEIL 

The Chicago FM club Ham and Computer 
Fest, Lake County Fair Grounds. Route 120 & 
45. Talk-in 146 16/ 76. Tickets: advance $4; 
gate $5, tnfo/tickets SASE to Expo Tickets. 
PO Box 1532, Evanston IL 60204. 

FAIRMONT IN 

The GCARC operates station W9EBN from 
1700Z ZO-ITOOZ 27. Operation 10 kHz lower 
end telephone band 20-. 40-. 80 meters and 
28.350 Novice Band. Certificate: OSL and 
SASE to KA9TBM or N9FBB at call book ad¬ 
dress. 

WALLA WALLA WA 

The Walla Walla Valley ARC annual Ham¬ 
fest 8 a m..Oregon Community Building. Mil- 
ton-Freewater. Talk-in 147.88/ 28, 52. Con¬ 
tact: Bernte Frazier WA7CBX, 610 South First 
Ave., Walla Walla WA 99362 (509) 529-9879. 

SEP 27 

BOULDER CO 

The Boulder ARC annual Fall Barcfest 
Swap Meet 8 a m.. National Guard Amory, 
4750 North Broadway. Talk-in 146.10/ 70. 
Contact: Dale Scott KA0QV, 304 East Cleve¬ 
land St.. Lafayette CO 80026 (303) 665-2364 

WILLIMANTIC CT 

The Natchaug ARA 5th annual flea market 
9:00 a.m . Elks Home. 198 Pleasant St. Talk- 
in .90/ 30. .52. Contact: Ed Sadeski KA1HR. 
49 Circle Dr., Mansiield Center CT 06250 
(203) 456-7029. 

GAINSVILLE GA 

The Lanierland ARC 14lh annual Hamfest 
8:30 a m., Georgia Mountain Center VEC 
exams given. Talk-in 146,07/.67. Contact: 
Phil Loveless KC4UC, 4949 Red Oak Dr.. 
Gainesville GA 30506(404) 532-9160. 

NEW BERLIN IL 

The SVRC ham/computer swap, Sanga¬ 
mon County Fairgrounds. Camping OK. Con¬ 
tact: SVRC, PO Box 8252, Springlield IL 
62791. 

ST. PETERS MO 

The St. Peters ARC 3rd annual Swapfest 6 
a.m., Golden Triangle Park. Talk-m 145.41/ 
145.33 Contact; Jason Zwyers KA0fUR, 1084 
Crestwood Lane. O’Fallon MO 63366 

BEREA OH 

The Cleveland Hamfest Association annual 
hamfest/computer show setup 6 a m; opens 8 
a m,. Cuyahoga County Fairgrounds. Talk-in 

146.52. ContacI: C.H.A., PO Box 81252. 
Cleveland OH 44181-0252. 

SEP 27-29 
WASHINGTON DC 

The Microwave Communications Associa- 
tionannual convention, Ramada Renais¬ 
sance Hotel. Theme: “The Future Medium for 
Entertainment and Education." Contact: Ele¬ 
na Selin. 2000 LSt., NW. Suite200, Washing¬ 
ton DC 20036 (301) 464-8408. 
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Photo A. One of the baluns on my antenna system. Note coax sealer and 
the soldered connection to the balun and antenna wire. 


Mike Bryce WB8VGE 
2225 Mayflower NW 
Massillon OH 44646 

AUTUMN- 

ANTENNA REPAIR SEASON 

Have you noticed? The days 
are growing longer, the night air is 
a bit cooler. Autumn is slowly 
heading our way. Before too long, 
we’ll have snow here in Ohio. So 
right now is the perfect time to fix, 
tune, and install antennas. 

The antenna is without a doubt 
the single most important piece of 
equipment outside the shack. Re¬ 
member last year when I told you 
that your QRP signal is only 3 S- 
units lower than someone running 
100 watts? Well, that’s still true. 
Let’s take our example one step 
further. Let’s say Bob is running a 
modern 100-watt solid state radio 
into a dipole. You’re running 3 
Watts into a dipole. In this exam¬ 
ple, you’ll really only be 3 S-units 
lower. You’ll be able to break and 
work a fair amount of DX with that 
setup. However, let’s say that Bob 
flips on the switch to his three 
holer {three 3-500Zs running with 
2100 volts on the plate) for the kW. 
If you’re skilled in the fine art of 
QRP, you still can work some of 
the pileups. Bob now switches 
over to his monoband wide¬ 
spaced beam on top of a 80-foot 
tower feeding the antenna with ni¬ 
trogen-filled hardline. You may as 
well shut down and watch TV, and 
hope that Bob's rf doesn’t inter¬ 
fere with that. You just can’t com¬ 
pete on that level. 

Antennas hold the key to suc¬ 
cessful QRP operation. Nothing 
less than the best will do. Any¬ 
thing less than optimum antennas 
will cause nothing but grief. 

How do you go about installing 
the best antenna for your station? 
Learn the basics, purchase the 
ARRL Antenna book, and read 
this month’s issue of 73 cover to 
cover. It’s full of antennas to 
dream about and to build. 

The efficiency of the antenna 
system is number one on your 
list. Antennas should be the pri¬ 
mary consideration when upgrad¬ 
ing the QRP station. Some of the 
stuff I have used to make con¬ 
tacts would leave most people 
rolling on the floor with laughter. 
A lot of my gear is wired and test¬ 
ed with alligator leads, but it 
works! My point is this—if it pro- 
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duces rf, it needs an effective an ¬ 
tenna to work. 

After moving to the city, I found 
that installing an 80-meter di¬ 
pole within a city lot takes quite 
a bit of skill. I was able to shoe¬ 
horn every inch of wire within the 
lot, but the antenna wasn’t any¬ 
thing to write home to Mom about. 
How does one improve the effi¬ 
ciency of the antenna system? 
Follow these steps and you will 
begin to fill up those log sheets 
faster than before. 

Let’s start with the transmitter. 
From the coax connector to the 
antenna, how many OTHER 
things are in the line? Wattme¬ 
ters? Antenna switches? swr 
bridges? Three dozen barrel con¬ 
nectors? Step one; get rid of ALL 
UNNECESSARY DEVICES IN 
THE FEED LINE TO THE ANTEN¬ 
NA. This is of utmost importance 
when running QRP. The kW boys 
can stand to lose a watt or two in 
the swr bridge, connectors, and 
whatnots, but you CAN’T! When 
you only have two watts to start 
with, you just can’t afford to lose 
half a watt or so in feedline good¬ 


ies. The only time I install a 
wattmeter/swr bridge is during 
testing or troubleshooting the an¬ 
tenna system. The only switch in 
the antenna line is a remote 
Heathkit switch mounted on the 
tower. When I change from one 
radio to another, I reach behind 
the radio, unscrew the antenna 
lead, and move it to the other ra¬ 
dio. Yes, this is slow and wears 
out the connectors and the cable, 
but that’s the way I do it. Remem¬ 
ber that even the best antenna 
switch in the world has some in¬ 
sertion loss, even if the loss is 
measured in fractions of a dB. Add 
all those fractions together and 
you’ll end up with a dB’s worth of 
loss just in switches. 

Got an antenna tuner in line? If 
you try to kid yourself into thinking 
you can resonate your 40-meter 
dipole on 160, think again. It’s 
possible, but so much of the rf 
is going nowhere in the tuner that 
very little is making it to the 
antenna. Antenna tuners are 


great critters for adjusting an al¬ 
ready resonating antenna, en¬ 
abling operation from one end of 
the band to another, but they are 
not for the purpose of resonating a 
poor antenna for a second band. 
Sometimes the use of a tuner is 
mandatory, as is the case with the 
G5RV antenna. 

The curse of ham radio op¬ 
erators: swr. Don’t concern your¬ 
self with getting the swr bridge to 
read exactly 1:1. It will not make 
much difference if the antenna 


swr is 1:1.8, or even a bit higher. 
Some of the newer, solid-state ra¬ 
dios will reduce their output if the 
swr is too high, but we need not 
worry about swr shutdown when 
running two watts, I sleep just fine 
with an swr of 1:3; a bit higher 
than that, and I’ll toss and turn 
some at night. 

What type of coax is running up 
to the antennas? What condition 
is it in? When was the last time you 
replaced the coax? These are 
some of the little things that need 
your attention to achieve maxi¬ 
mum antenna efficiency. 

What’s the best coax to use? 
Just get a good brand name and 
remember the old saying, "You 
get what you pay for." This isoh— 
so true when it comes to coax. 
I have been running RG-8U as 
the main feed to the antennas in 
my shack for some time now, 
and have found it to be perfect 
for connecting the antennas to 
my remote switch. However, 
some of the newer cable I’ve 


read about offers better speci¬ 
fications than the RG-8U. These 
cables include the following: 
Belden 9913, which is great for 
2 meters; and 450, which is some¬ 
what of a poor man’s hard¬ 
line. You might also use RG-213 
and RG-217; the RG-213 being 
the most popular. The cables RG- 
214 and RG-223 are double- 
shielded versions of RG-213 and 
RG-217. In my opinion, the use 
of double-shielded cable for HF 
operation is overkill. RG-8U is a 
rather thick, heavy coax which is 
cumbersome to use, and I prefer 
to use the micro-8 cable (also 
called mini-8 or RG-8X). For good¬ 
ness sake, don’t use RG-58U 
cable anywhere, not even for mo¬ 
bile use! 

Coax cable should be replaced 
every five years. I know.. .who 
does that? Well,/do (it is true, 
however, that I don’t have an 80- 
foot tower, so the cost is very low). 
For a dedicated low-power opera¬ 
tor, however, even with a high 
tower, it is money well spent. 

From the coax to the actual an¬ 
tenna, what is the best antenna? 
The one that works on your size 
lot. Don’t use traps in the antenna 
if you can avoid them, as they are 
"lossy"; use resonant antennas 
instead. To operate a multi-band 
antenna, try a G5RV and a tuner 
(another "lossy" device but nec¬ 
essary for the G5RV). My city lot 
will not hold a 40-meter dipole 
horizontal. I configured it to a in¬ 
verted vee. If that is also your 
plight, keep the ends of the vee as 
high off the ground as possible. 
Use a side arm to keep the apex of 
the vee out and away from the 
tower. 

Baiuns—who knows how well 
they function, but they sure are 
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nice to connect coax to. Book after cal antenna. It has all those traps 

book has been written about the to worry about. The vertical would 

benefits and evils of these produce very good DX because of 
devices. I use one on every coax> its low angle of radiation but, in 
iai feed antenna. Do they work for most cases, the installation is not 
me? I just can't say! perfect and the results suffer. Ver- 

When connecting the coax con- tical antennas radiate poorly in all 
nector to the antenna, with or with- directions, 

out a balun, first wrap a layer of In summary: remove all inline 
electrical tape around the PL-239, goodies from the coax; use reso- 

Then wrap the connection with nant antennas; fit the greatest 

some of that sticky coax connec- amount of antenna into the given 

tor sealer, such as Coax Sear**, space; use high-quality coax and 

which you can get at Radio Shack. replace it every five years; and 

The tape allows the coax sealer to seal the coax connections against 

be removed without too much the weather. Also, use a direction- 

mess. This is the ideal thing to do al antenna for 20, 15 and 10 me- 

if you like to experiment with an- ters and resist the temptation to 

tennas and are constantly chang- install traps in the antenna. Don’t 
ing the feed line. worry too much about obtaining 

For 20. 15, and 10 meters, 1:1 swr. Finally, remember that no 

some type of directional antenna one QRP'er will ever know every- 

is a must. You can use a dipole, thing there is to know about anten- 
which hasn’t the gain and direc- nas. That’s a fact of life, 
tionality of a beam (either quad or I got letters from a lot of home- 
yagi), but you’re rowing upstream. brewers who built the 6L6 special. 

I have been using a old Wilson I plan to do a 6L6 update very 

system for two years, and find it to soon. Keep the photos coming, 

be quite satisfactory. For those Who says no one builds any- 

with limited funds and smaller more—QRP’ers do! 

lots, check out the Butternut But- That’s about all for this month, 
terflybeam. Next month I’ll dig into the mail 


Unless you have the time and bag, since October marks the first 
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Photo A Some of the operators of VU4APFt in the Andamans m front of 
the Touast Home, 


Chod Harris VP2ML 
PO Box 4881 
Santa Rosa CA 95402 

ANDAMANS ADVENTURE 

(Bernhard Stefan DL2GAC is a 
world traveller who saves up his 
funds while working in West Ger¬ 
many, and then takes a prolonged 
(many months) DXpedition to 
various rare and exotic loca¬ 
tions Many DXers would love 
to follow that life stylel Bernhard 
recently returned from several 
months in India, including the 
Andaman Islands, and he shares 
his experiences with 73 read¬ 
ers.-VP2ML] 

As VU2BMS in India, 1 had 
worked the VU4APR Andaman 
son the first day of their opera 
tion and the thought, ' Why not 
go there again?” flashed through 
my mind. So I extended my pro 
posed stay in India for two weeks 
and got a booking from Madras 
to Port Blair and an open ticket 
from there to Calcutta In Madras 
I heard that two stations were 
set up in Port Blair, one at 
the Tourist Home and the other 
at a 5-star hotel My flight left 
at 6 20 a m Alter I arrived I 
booked into the Youth Hostel 
in Port Blair, which is. at 5 rupees 
per night, the cheapest place 
to stay An hour later I went look 
ing for Ihe stations The Tourist 
Home I knew and it fitted as a suit 
able QTH The 5-star hotel, I 
guessed, would probably be new 
ly constructed (construction is still 
going on) Aasiana Hotel. My 
guess was correct, because on 
approaching it I could see a beam 
on top 

The manager of the hotel m 
troduced me to the present and 
sole operator Bharathi VU2RBI 
and we had a two hour conver 
sation and lunch together I re¬ 
turned in that evening and met 
Jose VU2JOS, who was help¬ 
ing Bharathi to hang the 160-^me- 
ter longwire antenna up higher 
Bharathi had only managed two 
160-meter contacts so far: one 
with an ON-station [ON4UN, I 
bet—VP2ML], and the other. I 
believe, with a JA station She 
didn't try very long afterwards 
without success and I don't think 
there were any other additional 
160-meter contacts I observed on 
one side of the room the 20-meter 
SSB activity of Bha^ar^^* and on 
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the other side the 40-meter activi¬ 
ty of Jose 

I kept a low profile for the next 
few days, because I didn't want 
to spoil my realty good reception 
through too much hanging 
around For sure, I would have 
loved to get on the air, but my 
Indian license was without the 
necessary endorsement for oper¬ 
ation from Andamans. 

On March 15 three new opera¬ 
tors arrived by ship and Suri 
VU2MY. the director of the Na¬ 
tional Institute of Amateur Radio 
(NIAR), came with VU2DS and 
JRIAIB (of the Japanese DX Fam¬ 
ily Foundation—VP2ML] by plane 
from Delhi via Madras The same 
day I attended a presentation of 
our hobby to a group of about 30 
local people, who were interest¬ 
ed in getting involved and in 
getting a ham license Maybe 
there will soon be a local licens¬ 
ee, Since there have already been 
three or four similar presenta¬ 
tions by the operators of VU4APR 
and VU4NRO The operation has 
created a lot of awareness with 
the local people and the local 
administration, before this opera¬ 
tion nobody knew what ham radio 
was all about They probably 
thought of hams as some kind of 
secret society engaged in some 
illegal operation not far away from 
spying 

Sun had come with Daljit Singh 
\/U2DS from Delhi who had the 
latest news Daljit is working for 
the monitoring service in Delhi 
and he has been instrumental 
in getting a license for VU4APR. 
He insisted that he had come 
as an operator and not on an offi¬ 
cial mission, but he has some 


kind of presence with the authori¬ 
ties. Suri said that there are ap¬ 
plications for operation from An¬ 
damans from three different 
groups of foreigners pending right 
now. One is from an OH group, 
one from a W6 group, and anoth¬ 
er nationality he didn't mention. 
The OH group applied a year ago 
and the W6 group fairly recently. 
The application for the VU4APR 
activity has been pending for 
three years. 

Rajiph Gandhi |VU2RG and 
Prime Minister of India—VP2ML] 
visited the Andamans in Decem¬ 
ber 1986 or January 1987 and 
promised assistance from the 
central government for the eco¬ 
nomic development of the islands. 
This assistance is intended to 
boost tourism At present there 
are only about 300 hotel beds 
available in Port Blair. By 1990 the 
planned number is 1000 There is 
a lot of new construction that 
hadn't begun when I visited Port 
Blair two years ago. 

The construction of a new ho¬ 
tel began in 1986 Its founda¬ 
tion Is laid on top of bunkers left 


over from the Japanese occu¬ 
pation during World War II. The 
hotel faces eastward toward the 
open sea. 

The visit of VU2RG to Anda¬ 
mans was probably the decisive 
factor in granting the present li¬ 
cense and future licenses to for¬ 
eigners. Suri and Bharathi had 
an audience with the Prime Min¬ 
ister in January and the whole 
VU4APR gang will have one again 
in April. It was shortly after their 
audience that the license was 
issued 

On March 16 there was a 
luncheon for all the operators, 
myself, and JRIAIB. Suri talked 
afterward about the QSLing for 
the operation. All QSLs should 
be sent ''direct*' to VU2APR. Any 
QSLs sent via bureaus will be 
processed very slowly. Suri said 
that all QSLs for VU4APR and 
NRO will be mailed by April 30 
direct to the National QSL Bu¬ 
reaus of the different countries. 
The cards are already printed. 
The group is expecting to make 
20,000 to 25,000 contacts, which 
to my mind is not a very high 
estimate. 

I was asked if I had any com¬ 
ments on the operation. I could 
have said several things, but I 
only said that tor future opera¬ 
tions they should try to get more 
shorter callsigns. They've been 
discussing operations in Lak¬ 
shadweep [Laccadives] and 
Bhutan Operations should be 
under one callsign without the 
addition of "operator” Identi¬ 
fications like VU4APR/RBI/JOS 
are according to Indian rules. 
VU2DS responded that for fu¬ 
ture activities this will be no prob¬ 
lem. He said that the next group 
could get VU4A, for example, as 
a call.M 



The new hotel Aasiana, Port Blair, Andaman Islands. 
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loOKING WEST 


Bill Pasternak WA6ITF 
28197. Robin A venue 
Saugus CA 91350 

KANSAS AND MISSOURI 
FACE OFF 

Last month, I ended by saying I 
would attempt to explain the cur¬ 
rent rivalry over coordination ef¬ 
forts for the Kansas City area 
that’s been plaguing Kansas and 
Missouri. Well, I tried. In fact, I 
spent the better part of several 
weekends trying to put together a 
short history of the problem. 
Guess what? A “short history” 
took up sixteen double-spaced 
pages. And that was far from com¬ 
plete! So, rather than a detailed 
explanation of just who is goring 
whose ox—let’s keep it short and 
sweet. 

About two decades ago there 
was no coordinator for either Kan¬ 
sas or Missouri. They weren’t 
needed then. But, when more and 
more repeaters took to the air in 
Kansas City, a local ham set up 
as a coordinator to help “keep 
the peace.” Since growth in 
Kansas City was more rapid than 
the growth in more rural sec¬ 
tors of both states, this system 
worked well. 

Enter repeater politics and re¬ 
peater politicians. As more re¬ 
peaters came on the air, both Kan¬ 
sas and Missouri felt the need of 
statewide repeater councils. Both 
states then formed councils. 
Eventually, however, someone 
figured that these councils rather 
than the local hams should decide 
who would coordinate for Kansas 
City. As far as I can tell, it wasn’t a 
matter of the existing coordinator 
doing a good or a bad job. Rather 
(just like in the world of big busi¬ 
ness) the normal policy of any ma¬ 
jor entity is to put its own people in 
charge when it takes over. And, 
like it or not, fair or not, that’s the 
way that business operates. It al¬ 
so seems to be the way most re¬ 
peater councils operate as well. 

There was only one problem. 
The Kansas City coordinator re¬ 
fused to be replaced! Instead, he 
garnered the support of the local 
council of radio clubs and contin¬ 
ued performing Kansas City coor¬ 
dinations. In the meantime, the 
Missouri and Kansas state coun¬ 
cils became a part of a region wide 
"umbrella” coordination organi¬ 
zation, the Mid-America Repeater 
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Council (MACC). The MACC then 
lent its support to the Missouri Re¬ 
peater Council (MRC) and the 
Kansas Repeater Council (KRC) 
rather than to the existing Kansas 
City coordinator. Getting rather 
complex, isn’t it? 

That was the status quo until 
the Nebraska state coordinator 
and then ARRL VHF Repeater Ad¬ 
visory Committee Chairman, Joe 
Eisenberg WA®WRI, wrote to the 
FCC Special Services Division 
Chief, Raymond A. Kowalski, ask¬ 
ing that Kowalski make a determi¬ 
nation in the matter. Ray did just 
that. In fact, he did so twice. The 
first letter was to Eisenberg in¬ 
forming him that the FCC would 
rely on regional or state coordina¬ 
tors to determine the validity of 
any local coordinator. Simply stat¬ 
ed, the MRC and the KRC had the 
right to oust the present Kansas 


City coordinator. As you might ex¬ 
pect, this didn’t sit well with most 
of the folks in Kansas City. 

They, in turn, bombarded poor 
Ray with their side of the story 
through the Mo-Kan Council of 
Amateur Radio Clubs. Their ac¬ 
tion persuaded Division Chief 
Kowalski that in this particular 
case some extenuating circum¬ 
stances might exist that would 
cause him to reevaluate his earlier 
decision. Not that such circum¬ 
stances did exist, only that they 
might exist. 

Anyhow, at this time, that’s how 
the situation stands. The Mo-Kan 
Council supports the long-time lo¬ 
cal Kansas City coordinator and 
the statewide councils, with the 
apparent backing of the regional 
umbrella organization, are deter¬ 
mined to put their own man in 
power. 

Since the FCC is so wishy- 
washy and refuses to make a final 
determination one way or the oth¬ 
er, and, since neither side ap¬ 
pears ready to give even a frac¬ 
tion of an inch, I can see only one 
way that a final determination 
can be reached. Sadly, it will prob¬ 


ably be ham versus ham in a court 
of law. Worse, the outcome there 
will eventually have an impact on 
us all. 

My opinion? Well, I’ve been to 
Kansas City twice during this 
three-year-long confrontation and 
I’ve had a chance to meet all 
the parties involved and listen to 
their viewpoints. I’ve also read 
the letter from Eisenberg to the 
FCC; Kowalski’s response; the 
correspondence from Mo-Kan to 
the FCC; Kowalski’s response to 
that; and I’ve talked to Ray on 
the phone many times about this 
and other repeater coordination 
issues. 

Here's where I become unpop¬ 
ular with some sections of Mid- 
West ham radio society. Frank¬ 
ly, I feel that Ray Kowalski made 
the right decision when he said 
that in all cases, the FCC would 
rely on state and regional coor¬ 
dinators to give sanction and va¬ 
lidity to the work of any local co¬ 
ordinators. No! It may not be right 
from the standpoint of a man 
who has devoted 17 to 20 years 


of his life coordinating repeaters 
and now feels as if he’s been 
kicked in the face by a bunch of 
newcomers. Morally, however, 
it’s the correct decision because it 
takes into consideration some¬ 
thing far more important—the 
needs of the many may outweigh 
the needs of the few. 

After all, this is 1987, not 1967, 
and what worked well during 60s, 
70s, and early 80s may not work 
well in the late 80s or on into the 
21st century. In the 70s, Kansas 
City could afford to isolate itself 
from other state or regional coor¬ 
dination efforts with little adverse 
impact. I don’t think this is possi¬ 
ble today. However, in the same 
breath I ask the MRC, KRC, and 
MACC why it’s so "politically im¬ 
portant” for them to replace 
someone who has volunteered 17 
years of his life to a project. Obvi¬ 
ously, if he didn’t have the exper¬ 
tise, he would have been run out 
of Kansas City on a rail years ago. 
Instead, when the state-wide 
councils tried to replace him, an 
entire city rallied to his side. This, 
more then anything else, con¬ 
vinces me that the need to replace 


him is purely political in nature. 
Not that the move itself is wrong, 
but rather that it’s based on parti¬ 
san politics rather than the need 
for any greater expertise. 

Is there any solution? Yes, and 
it’s a simple one. Let the current 
and popular Kansas City coordi¬ 
nator continue in the role, but 
bring him under the auspices of 
the KRC, MRC, and MACC. 

Will this happen? It’s doubtful. 
Too much "ox goring” has taken 
place and from my observations 
when I visited Kansas City last 
April, I can only say that everyone 
appears intransigent. And, that’s 
why 1 think that this will be the first 
"coordinator vs. coordinator” 
case to land in the courts. In the 
meantime, it’s the hams of the 
area who will suffer the most. 

HF HEROES 

We have some new local he¬ 
roes in southern California. They 
are hobby radio enthusiasts and 
they are credited with using their 
radio gear to save the lives of a 
couple on a storm ravaged yacht. 
But, there’s an interesting twist to 
this story, Here’s what happened. 

Searchers from the U.S. Coast 
Guard, guided by radio hobbyists 
in Tahiti and southern Califor¬ 
nia, rescued a couple from Wash¬ 
ington state who had been adrift 
for three days on their damaged 
sailboat about 720 miles south- 
southwest of San Diego. 

The drama began June 18 
when an operator from Laguna 
Beach, California, identified only 
as Dean, called the Coast Guard 
Station in Long Beach to relay 
Information from an operator in 
Tahiti named Gerard of the 
yacht’s distress call. The Coast 
Guard had been looking for the 
boat since it was reported missing 
on June 18. The first search, by 
Coast Guard jet, had covered an 
area of about 3,000 square miles. 
In a follow-up search June 19 the 
Coast Guard scoured an additon- 
al 18,000 square miles of the 
Pacific. Both searches turned up 
nothing, so the call from Dean was 
welcome. 

According to Dean, he got a call 
via radio from Gerard, who said he 
had received a message from a 
ham on a distressed vessel. The 
Grasse Matinee, a 29-foot, home- 
built sailboat owned by Patrick 
and Susan Thomas of Wood- 
inville, Washington had lost its 
mast in a storm. 

When the Coast Guard got 
Dean’s call they knew exactly 
which boat he was talking about. 
But they didn’t know the boat’s 
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posilon or the condition of the 
crew. The Coast Guard asked 
Dean to contact Tahiti again and 
find out the color of the vessel and 
the type of radio gear on board. 
Dean and Gerard worked four 
hours on the air and were able to 
get not only the information re¬ 
quested, but they also learned 
that the boat had lost its rudder as 
well as its mast in the storm. 

The Coast Guard called Dean 
again on Friday, June 19 to tell 
him that another Laguna Beach 
operator, Gregg, had made direct 
contact with the Grasse Matinee. 
Gregg was able to get the exact 
coordinates of the vessel for the 


asked Gregg to call her mother. “I 
spoke with her mother,” Gregg 
told the press, ", she was wor¬ 
ried sick and not very optimistic.” 
Even the Coast Guard assumed 
the boat had gone down. Gregg 
added that the couple said that 
with 70 gallons of drinking water 
and a two-month supply of food on 
board they had hoped to drift to 
Hawaii. Gregg added that while 
he kept Mrs. Thomas on the radio 
the Coast Guard was able to zero 
in on the exact location of the 
stranded boat. The Coast Guard 
cutter Venturious was sent to tow 
the Grasse Matinee into San 
Diego harbor. 


the "twist” to the story that I men¬ 
tioned earlier. While media ac¬ 
counts in the Los Angeles area 
referred to Dean, Gregg, and Ger¬ 
ard as "amateur radio operators, 
or hams,” a call to Gordon West 
WB6NOA of Gordon West’s Ra¬ 
dio School showed this was not 
the case. Gordon is an avid recre¬ 
ational sailor and probably the 
most attuned person in the world 
to what’s happening in personal 
radio on the high seas. 

All three of the hero radio enthu¬ 
siasts involved in the rescue are 
101/2-meter HF operators, and all 
communication took place on 
27.470 MHz and 27.800 MHz (just 


and below the 10-meter amateur 
band). All quite legally since this 
was definitely an "Emergency 
Operation.” 

But here’s the real Zinger. Gor¬ 
don only learned about this when 
he received a phone call from the 
pair of Laguna Beach radio en- 
thuiasts asking how they could get 
their amateur radio licenses. West 
added that both are now enrolled 
in a ham radio training class. 

By the time you read this, both 
of these radio heroes should be 
hams. The pair, who live not far 
from those of us who write the late 
shift from Los Angeles, have the 
right kind of stuff and will be 


Coast Guard. Mrs. Thomas then 
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MICROWAVE ANTENNAS AND EQUIPMENT 

• Loop * PowarDivkiart > Unaar Ampiiflara • Complata 

Anaya • MIorowavaTranavarlaia • OaAaF^ Piaampa 
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1349 LY 4Sai toopYagl 2304MHz 20d8i 900 

3333LY 33al toopYagl 902MHz 10.Sdn 993 

Abova antannaa aaaamblad and taatad. KHa avallabia. 

AH Aiutnlnum and Stainiaaa Conatruction. 

Add 98UP8 8/H. 911 Waat of tha Mlaaiaafppf. 

2319 PA LInaar Amp 1W tn 19W out 1209 MHz 13.9V. 3249 ppd. 
2338 PA Unaar Amp 10W In 30W out 1200 MHz 12,0V. 3290 ppd. 

NEWI MICROWAVE TRANSVERTERS 
BY LMW ELECTRONICS 

1296TRV60 SW. GaAsFET, T/R Sequencer. Output Meier 9499 
2304TRV20 2W, GaAsFET. T/H Sequencer. Output Meter SS69 
Add S8 tor Shipping UPSfoa 
Stripped down version, kits also avaii^tie 

B Wiito For FREE Catstog 
DOWN EAST MICROWAVE 
Bill Olson, W3HOT 

Box 1666A RED #1. Burnham. ME 04922 U.SA. 
(207)948*3741 


CIRCLE 242 ON READER SERVICE CARD 


RFI KIT 

Use ferrite beads and toroids 
to keep RF out of your 
TV, stereo, 
telephone, 
c. 

Free catalog and interference tip sheet on request. 


FALOMAR 


LJ |\J FI R 


The ORIGINATOR of the VHF AMP/PREAMP COMBOl 

YOU KNOW THE LUNAR NAME...NOW OWN THE BEST. 

• Solid State Amplifiers for 50,144, 220,440 MHz • 

NEW! GaAs FET Receive Preamp Built-int 

NEW! UHF Models of Latest DesignI 

NEW! Model V2-500 for Two Meters... 

500 Watfo Output in a Deluxe Packagel 


See your 
dealer or call 


U r T I • • I 9=19 Ir I . Full line of 

I 1 Ivl separate preamps 

LI available 

COMMUNICATIONS S. SYSTEMS OiVlStON 


7930 Arjons Drive • San Diego, CA 92126 • Telephone (619) 549-9555 • Telex 181747 


CIRCLE 297 ON READER SERVICE CARD 



THE RF CONNECTION 

"SPECIALIST IN RF CONNECTORS AND COAX" 


Box 455, Escondido, CA 92025 
Phone: (619) 747-3343 


_ CIRCLE 177 ON READER SERVICE CARO 

MASTER MORSE CODE IN 40% LESS TIME ! 

Method Eliminates the 10-13 VJPM Plateau 

ADOPTED BY THE U.S. MILITARY AS THE NEW TRAINING 
STANDARD 

1 hSTPUCTION* fJOW OFFERED ON AUDI O TAPES Or 
Om liEW COMPUTER PROGFA H FOR T.HE COMMODORE 
64. BoTh/ tselhoos teach the entire .ALPHABET* 
tmmEPS, PUNCTUATION and SPECIAL CHARACTERS 
in JO 7FTAL-S at 20 HpH, 

Specify Audio Tapes ttive cassettes I* 
Floppy Di.sik or cocputer cassette. 

UL- RES. include $1 sales taxi 

TSQ. P.O. BOX 7, ASHLEY. IL 62808 


Part No. 

Deicrlptlon 

Price 

a259/USA 

UHF Male PhwKilc, USA made 

$.50 

83 ISP 1050 

Ft*259 

75 

83822 

PL~2S9 Teflon, An^utwno^ 

1.45 

a-259?ST 

Teflon, USA 

1.30 

UG175 

Pe<k«effofRG-58 

20 

UG-176 

Reducer for RG59 4 MINI 8 

.20 

UG-21D/U 

N Male RG-8,213,214, Amphenol 

2.95 

UG-21B/U 

NM3leRG8,213.214,Kings 

3.75 

9913/PIN 

NMate Pm for 9913,9086,8214 



fils UG-210/U4UG21BAJN's 

1.50 

UG 210/9913 

n Male for RGB with 9913 Pm 

3.95 

00218/9913 

N for RG-Bwdh 9913 fVi 

475 

UGl 46af 

N to SO-239. Tefkm USA 

SQO 


N Female to R 2S9, Tefkvi USA 

500 


‘THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY ' 

THER.F. CONNECTION 
213 North Frederick Ave. #11 
Gaithersburg, MD 20877 

( 301 ) 840-5477 

PRICES DO NOT INCLUDE SHIPPING 
PRICES SUBJECT TO CHANGE 
VISA. MASTERCARD. OR C O D. 

UPS C O D. ADD $2 00 PER ORDER 

CIRCLE 116 ON READER SERVICE CARD 


DOUBLE BAZOOKA MF ANTENNAS 

80 METER. $4S.95 

iiO meter. $?S.95 

JO MEIER...... S25.95 

GSRV HF ANTENNA.. S59.9S 
MDBUE: HF BU& CATCHERS 
80-1 cm 2S0H $34.00 

40-iO.M 250W $28,50 

80-10M Uh $48.50 

4Q-10H iKH $34.00 

STAINLESS STEEL MAST 
2ft 3/8-24 $9.95 

3fi3/8-24 $10.95 

4ft 3/g-24 $11.95 

VHF 2MlTER SSB MOBILE 
2M£fER SQUARED $45.00 
HE STOCK BUTTERNUT.DIAMOND 
AND OTHER ANTENNAS. 

I SHIPPING WORLD WIDE 

^ 1 ^ VISA/MC/COD 


MISSION COMMUNICATIONS 

11903 AfoH Cfodtne Swte ^ 
TEXAS 77082 


CIRCLE 187 ON READER SERVICE CARD 


“When You Buy, Say 73” 
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Mike Stone WB0QCD 
PQBoxH 
Lowden tA 32255 

CLUBS AND ATV: PART II 

Last month we talked about 
ATV Clubs and the importance of 
having them; how they can be a 
major influence on developing 
fast-scan TV (and SSTV/FAX) in 
your area. I’ve received dozens of 
letters over the past few years 
concerning the pros and cons of 
clubs and the good they do for 
VHF/UHF activity (even a few 
about how detrimental they can 
become when politics enter in 
and the power shifts from the 
do-gooders, creators, and build¬ 
ers to the bitchers, moaners, and 
complainers). 

All clubs have one thing in 
common, whether they’ni horse 
clubs, bowling clubs, gun clubs, 
or amateur radio clubs. They all 
have MEMBERS. With members 
come varied ideas, opinions, 
levels of volunteer activity, and 
(no matter how you try to prevent 
it) politics. I’ve dealt with several 
clubs: revived some that were 
dead or dying, created new ones, 
been a passive member in others, 
and held offices in still others. I 
can see both sides of the coin. 

Constitutions and Bylaws 

The most important document 
in any club is its constitution. Un¬ 
fortunately, it is usually over¬ 
looked, neglected, taken from 
some other group or from a gener¬ 
al sample, or provided by the 
ARRL. Most clubs, in the forma¬ 
tion stage, don’t recognize the 
problem of just what they want 
their constitution to say. A consti¬ 
tution can be made to read and to 
do anything the founding fathers 
want it to do. 

We went through our local ATV 
club’s constitution and bylaws re¬ 
cently. Back in 1979 when the 
club was “unofficially” formed, it 
was a real battle getting this piece 
of legislation created, agreed to, 
and passed. First, we asked ev¬ 
eryone’s opinions about what they 
thought it should contain (we got 
very little specific material). Sec¬ 
ond, I drew up the first draft and 
presented it at one of the quarterly 
meetings. It was shot full of holes. 
I then broadened it, added recom¬ 
mended changes, retyped it, and 
presented it at the next quarterly 


meeting. Again, no decision. 
Copies were then mailed to all 
members. A few months later, an¬ 
other meeting. I thought for sure 
we’d have a decision since every¬ 
one had had time to study it in 
great detail. More excuses (gee, I 
forgot all about it, etc.). 

By now we had a bunch of 
new members and, of course, 
they had “new" ideas. Talk about 
frustration! (See Fig. 1 for an 
example of “frustrated ATVers.’*) 
I’d had about all I could take, so 
I asked for voluteers to take over 
the project. One member (the 
one who seemed to be the most 
critical of and the least help 
with club actions and projects) 
volunteered. I couldn’t get the 
paperwork into his hands fast 
enough! A special meeting was 
scheduled that would deal only 
with the constitution and the 
bylaws. 

The new chairman got a taste 
of his own medicine trying to 
conduct this meeting. He really 
lost his cool, however, when some 
of the legislation he’d suggested 
(and had tried to slip into previ¬ 
ously approved paragraphs) was 
voted down. After nearly a year 
from the first presentation and a 
long, long marathon session, the 
constitution finally passed. 

We were not unique. Most clubs 
go through this same process. 
The important point that we put 
in our constitution and bylaws 
what we wanted to see enacted 
and not a lot of generalizations 
written for other amateur radio 
clubs. Our constitution is a 


unique, amateur ATV-based 
piece of legislation. If you would 
like a copy, send me a SASE and 
I'll be happy to send one. 

BUILD A 

REMOTE TRANSMITTER 

One of the ways to generate 
new activity and interest in fast- 
scan UHF TV in your area is 
for your ATV group or club to 
undertake a remote transmitter 
project. These are easy to build 
and simple to interface, and 
the FCC has regulated the op¬ 
eration and control of such trans¬ 
mitters. 

Of course, the first step in the 
project is to get a callsign from the 
FCC. Before starting construction 
on the project, identify a site with 
both physical access and access 
to power lines. Obviously, the 
higher the location the better. For 
actual construction of the project 
you will need a reliable one-Watt 
transmitter (P.C.’s KPA5, a TX70- 
1, or Wyman’s new WR-1500, are 
ideal); power amplifiers for better 
coverage; a good, dependable 
Touchtone^ DTMF decoder sys¬ 
tem; a BNC or SO-239 multi-chan¬ 
nel video switcher system, video 
feeds (computers, colorbars, 
cameras, packet, RTTY, TVRO, 
etc.) to the various channel feeds, 
and a built-in, 10-minute time-out 
unit. 

WDOBCE of Davenport lA 
doesn’t have any slow-scan TV 
gear in his shack, yet we have 
interfaced his ROBOT 400 con¬ 
verter into channel 7 of our fast- 
scan TV RT system. He watches 
ATV by piping the HF-toned SSTV 
signals over 2 meters and sends 
from a pre-made cassette. He 
even worked New Zealand late 
one night! 

Our club’s remote transmitter 


originally listed 10 channels of 
video TV feeds (see 73, April 
1986), but, recently we added a 
P5 color 910.25 MHz AM TV link 
(WB0BIZ ATV/R) that gave us 
ten more viewing channels for a 
total of 20. Our members don’t 
know which MODE-A channel to 
select (computer games, align 
on test patterns, VCR replay, 
incoming weather radar, monitor 
cameras, etc.). A built-up system 
like this can add much of interest 
to the fast-scan TV mode in any 
area. 

FM-TV 

FM amateur TV, big in England 
and other countries, is just get¬ 
ting started here in the United 
States. I’ve been part of some ear¬ 
ly FM testing involving color re¬ 
ception of FM. 

There is a rumor current that 
reception of FM TV on a standard 
AM TV receiver is impossible. 
It is also rumored that sending 
on 70 cm is illegal. Neither rumor 
has any basis in fact. Although 
I recommend that wideband FM 
be used on 1200 MHz or above, 
narrowband (6-8 MHz) can 
be transmitted and received le¬ 
gally on standard TV sets at 
439 MHz, By using slope detec¬ 
tion and by correct tuning, you 
can display some pretty great 
black and white pictures. Wyman 
Research (RR #1, P.O. Box 95, 
Waldron IN 46182) is currently the 
only U.S. distributor and commer¬ 
cial researcher of FM ham-TV 
products. 

Color tests with Merle Reynolds 
W9DNT (a 40-mile, P4-P5 simplex 
FM signal) demonstrated im¬ 
proved color on an AM TV set over 
that with the AM mode. Colors so 
rich and full of chroma you’d think 
there was somthing wrong with 
his AM mode. W9DNT’s tests, 
conducted through an estab¬ 
lished AM ATV repeater, worked 
well as long as he slid his way 
above the center passband of 
the AM recieved signal slot. 
Future tests are planned with a 
true FM receiver. I expect even 
more significant results. Similar 
tests have been conducted by the 
Metrovision (Washington DC) and 
the Virginia ATV Group on higher 
frequencies. 

The FM signal, however, runs 
the amplifiers a lot harder, so 
make sure to keep the fans on for 
proper cooling. Wattage just 
about doubles on the Bird. 

ATV: GET INVOLVED 

What happened this summer on 
ATV? 


OFFICIAL UHF “BRAT” 

MEMBER OF THE BIG RIVER AMATEUR TELEVISION SYSTEM! 


(I te krwjwn. iha! tli*:' 
ifsted RuSt) AraiUiur, 
a ,* i»s gocsd ^Sjarsd 

ol i.V- ATV 

C'li.iS .snd *h«* 

NQC.SiJ .ATV,S 
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Fig. 1. A frustrated ATV club president? 






Bill Brown WB8ELK of the Find¬ 
lay OH ATV group and half of the 
midwest watched live fast-scan 
TV pictures from a helium balloon 
at 100,000 feet. 

Joe Muscanere WA5HNK of 
Pearland TX worked Charles “Red'’ 
Seals WA4GRK of St. Peterburg 
FL on 1289.0 MHz, a mere 746 
miles (WA4GRK and W5VDS hold 
the American 70 cm FSTV DX 
distance record of 937 miles). 

The sky was alive with ham 
TV this summer—aeronautical 
mobile TV operations from the 
west by W6UBI and N6HO; from 
the midwest by WA8VWY and 
KA8LWR. 

Marty Fitzgerald WDOBCE, 
Davenport IA sent and received 


SSTV pictures on 14.230 MHz HF 
via a local FSTV repeater. 

Henry Ruh KB9FO brought 
weather radar Touchtone™ callup 
to the Chicago ATV area. 

Seventeen new ATV repeaters 
went on the air across the country 
this summer. 


COMING EVENTS 

NASA’s SSTVer, Dr. Tony En¬ 
gland W0ORE will be the guest 
speaker at two events: the Super- 
fest, September 19-20 in Peoria 
IL and the Minnesota Hamfest 
and Computer Expo, October 31 
at the Hennepin Technical 
Centers. Look for color SSTV from 
Pitcairn Island!■ 


LIMITED ANTENNA SPACE? 

B & W OFFERS SIX SOLUTIONS I 


Barker & Williamson offers six new multiband trapped 
dipoles made to fit in less space than conventional anten¬ 
nas, You may not have room for that dream antenna farm, 
but no longer need limit your operating to one or two 
bands. These new antennas provide low SWR on every 
band making a great companion for toda/s solid state rigs. 

• Direct feed with 52 OHM Coax 

• 1 KW CW, 2 KW P,E,P, SSB 

• SO-239 Termination 


MODEL 

AS-160 


AXS - 160 
AS - 80 



_ BANDS _ 

160, 80. 40, 20 METERS 


160, 30 METERS 


80, 40. 20 METERS_ 


80, 40. 15 METERS_ 


itmitm w infiiaia cW 


20. 15. 10 METERS 



ADD S2 00 SHIPPING & HANDLING 




’ ALL OLJR F1?ODIJCii|!VlADE IN USA 


:4 M I ^ 


Oua lityCditinnur^bationFrbduGts since 1932 
At your Distributor, Write or Catl' ,,, ^ 


Photo A, Herb Hildebrand W6UBI and Jim Buckman N6HOS manning 
the 70 cm aeronautical mobile A TV system. 


AMATEUR TELEVISION 


HAMS SHOULD BE SEEN 

AS WELL AS HEARD! 

TVC-4G 70cm ATV 

Downconverter I I 

Now only $99 I ■ 

De//Vered UPS surface I Wp » 

in cont. USA 

• See live action color & sound like broadcast TV 

• Many areas have ATV Repeaters (call us or see the 
87/88 ARRL Repeater Directory pg. 328 for your area) 

• Most ATVers use home cameras and VCRs to 
show the shack, projects, home video tapes, 
public service events like parades, races, etc. 

• Some repeaters also have weather radar, Space 
Shuttle video, BBS, & computer video 

It's easy to Stsrt watching: 70cm antenna, a TVC-4G 
and any TV set tuned to ch2, 3 or 4. Our TVC-4G tunes 
the whole 420-450 mHz band & includes GaAsfet 
preamp & mixer, AC/12vdc wall plug, attractive shielded 
4x2.5x7 cabinet. We also have wired & tested boards for 
the builder starting at $39. See ARRL Hbk chapter 20. 
When you are ready to try transmitting, we have 
transmitters, transceivers, antennas, and all your ATV 
needs for the 70, 33 & 23cm bands. 

Hams, Call or Write for our full catalog of ATV gear! 
(818) 447-4565 m-f8am-5:30pm pst. ©B/ 

P.C. ELECTRONICS 

2522 Paxson Ln Arcadia CA 91006 Maryann {WB6YSS) 


CIRCLE 112 ON READER SERVICE CARD 


CIRCLE S3 ON READER SERVICE CARD 


Personalize J Custom Cml^oiJerecl 

HAM HAT 

Don’t be a Stranger at the next / ikmuktA 
Hamfest or get together. I ^ 

Display your NAME, I 

CALL, and HOMETOWN 

on our attractive summer Mip:- .mh 

style baseball cap! ^^HNIE.0 

Our caps have a white, 
seamless 

matching bill. They are one 
size fits all, with an adjustable back. 

Best of all, each cap front is CUSTOM ^ 

EMBROIDERED in a color coordinated thread. ■ 

Hats come in: ROYAL BLUE, RED, and BROWN 

SEND: First and/or Last Name (max 14 letters) Call (maximum of 6 
letters) City and/or State (max 14 letters) 


Please send check or money order, plus ^^ 

$3.00 shipping and handling per order. jp ( . / (Tf? / 

Add 50 cents S&H for each additional Grn 0^01 aery iVarekouse 

cap ordered. - 

P.O. Box 1476 • Severna Park, MD 21146 

Allow 4 to 6 weeks for delivery. Maryland residents add 5% sales tax. 

WE WELCOME INQUIRIES FROM CLUBS 
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Photo 1. All you need to get started in digital communications , . . 


March Leavey, M.D. WA3AJR 
6 Jenny Lane 
PikesvilleMD 21208 

For the last few months I have 
been covering some of the hard 
and software on the cutting edge 
of RTTY technology, computer 
programs, and terminal inter¬ 
faces. This month, I’d like to look 
at one section of information ex¬ 
change that remains a standard 
mode of education, with a content 
that’s right up our alley. The 
mode? BOOKS! 

Two books have been reviewed 
here which address themselves to 
the amateur who uses digital com¬ 
munications: one to the novice, 
and the other to users ranging 
from beginner to expert. By their 
publication, they continue to 
speak to the vitality of this seg¬ 
ment of our hobby. Let’s have a 
look. 

The Digital Novice 

In his book, The Digital Novice, 
Jim Grubbs K9EI, gives us a light¬ 
hearted look at digital communi¬ 
cations. With chapter headings 
like “The Digital Cave Dweller,” 
and “Noah’s ARQ—AMTOR,” he 
sets the tone for a volume that is 
both educational and fun to read. 
Nicely drawn cartoon-type illustra¬ 
tions complement the text, and 
provide the insight often needed 
for sticky concepts. 

The book itself is a 128-page 
paperback, in the familiar 8.5 by 
5.5 inch size. The type is large 
enough to read comfortably, is 
clear, and has few typographical 
errors. If I have any criticism, it’s 
that the lack of alternative type¬ 
faces, such as bold or italic, 
makes the text visually dead. 

The beginning of the book 
harks back to a simpler age, when 
man lived in caves and counted 
with his fingers. Fingers—digits— 
the Digital Cave Dweller! From 
this humble beginning, Jim leads 
us through analog vs. digital val¬ 
ues and the origins of the modern 
computer. 

Morse code, with its on/off 
states, is a digital mode, too, and 
that fact is not overlooked in this 
book. It goes on, though, to build 
on the base that Sam built to show 
the basics of radioteletype com¬ 
munication. There is a cursory ex¬ 
amination of baud rate, shift, and 
speeds. 


An examination of ASCII is 
next, with a brief but meaningful 
tip of the hat to various forms of 
the code, and various modes of 
communication circuits. After a 
look at AMTOR, a little less than 
halfway into the book, the discus¬ 
sion turns to packet. 

There is no way Jim can tell all 
there is to know about packet in a 
fifteen-page chapter, and he 
makes no pretense of doing that. 
What he does do is give a good, 
basic introduction to the topic, so 
that when someone mentions 
FCS or the like you won’t just 
squint and say, “Huh?” 

His look at personal computers 
is biased towards Commodore 
products, but is generally worth¬ 
while. Interfaces are covered in 
three chapters that somewhat 
overlap, and seem to mention 
most of the current “hot" topics. A 
for-fun last chapter gazes into the 
future, and lets all of us blue-sky 
on what’s to come. 

After a few appendices and li¬ 
censing information, Jim con¬ 
cludes with a “Final Test,” a self- 
examination to help you appre¬ 
ciate what you learned—painless¬ 
ly! You earn the Digital Novice 
certificate when you pass the test. 
The Digital Novice is a wonderful 
introduction to what many people 
consider a mystical mode of com¬ 
munication. 

The Digital Novice, by Jim 
Grubbs K9EI, is published by 
QSKY Publishing, PO Box 3042, 
Springfield IL 62708, and sells for 
$9.95 plus $2.50 postage and 
handling. 


The Packet Radio Handbook 

Modestly titled The Packet Ra¬ 
dio Handbook, our second book 
this month is written by Jonathan 
L. Mayo KR3T, and may well just 
live up to its title. This profession- 
ally-typeset paperback, a shade 
smaller than our previous entry, 
weighs in with 217 pages, and 
enough photographs and dia¬ 
grams to satisfy any editorially-in¬ 
clined individual. 

Logically enough, the book be¬ 
gins with the question, “What Is 
Packet Radio?” In a comprehen¬ 
sive chapter, packet radio is ex¬ 
plained in terms of a digital sys¬ 
tem, and other important aspects 
of digital communication are ex¬ 
amined. There is also a brief look 
at integrated circuits and micro¬ 
computers. 

Closer to home, the next chap¬ 
ter deals with packet radio in the 
Amateur Service, From the early 
history, the patterns which devel¬ 
oped are looked at, and with that 
examination, some of the quizzi¬ 


cal items often observed become 
clear. 

A thorough description of the fa¬ 
bled Terminal Node Controller 
leads a chapter detailing hard¬ 
ware systems in the Amateur Ser¬ 
vice. Here we look at software 
TNCs vs. hardware TNCs, and all 
their varieties. If you have a pack¬ 
et signal, you need to communi¬ 
cate with another to make it go. A 
look at modulation techniques is 
covered as well. 

Two stations are nice, but with 
three you get a network. Network¬ 
ing and other protocols are cov¬ 
ered in great detail. Between gate¬ 
ways, layers, channels, and 
alphabet soup, it’s all in there, and 
Jonathan does an admirable job 
of getting it to make sense. 

Setting up a station is the next 
topic covered, and he covers it 
widely and objectively. The issues 
of choosing a terminal, TNC, and 
radio are all addressed, and there 
does not appear to be any overt 
bias toward this system or that. 
Some sample stations are pic¬ 
tured, ranging from a budget sys¬ 
tem on a shoestring to sharing a 
terminal with another microcom¬ 
puter to setting up a portable 
station. 

Of course, there’s a chapter on 
operating practices. With photo¬ 
graphs of various screen displays, 
all of the typical packet situations 
are covered In understandable 
language. 

Covering available equipment 
is fraught with danger. The lead 
time of a magazine is bad enough; 
a book is far worse. I find my¬ 
self thinking back to some of 
the books I used to state out in 
ham radio, some twenty-five 
years ago, and how dated the 
“modern” equipment pictured 
would look today, as I leaf through 


DIGITAL NOVICE 



‘I'liis is to cci’lily tjiat. 

has subinUled evidence indicahnjja 
protlclcncy in 

basic digital coniiiiunicalion techniques. 
Therefore, let it be known to all pre.sent 
that this individual qualifies as a true 

Digital Novice 

and is enUlJed to all of the rights, 
prerogatives and privileges associated 
witii this honor. 

In witness of these achievements, we set our 
hand to this document this 




\iay - 198 ^—- 


'■/kj , 

Mr. and Ms. Digital f^ovlce 


QSKYPubUahHnt PO Sen SOW SptUyiincM. tUiii 



Fig. 1. Pass the ‘Pinal Test‘‘ in KQETs book and get this certificate. 
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the pages of current packet equip¬ 
ment in this chapter. Nonethe¬ 
less, at the current time the 
overview is useful if for no other 
reason than to demonstrate the 
diversity of equipment available 
with so narrow a field as packet 
communication. 

And, as if following some divine 
inspiration, this book as well 
ends with a look into the future 
of packet. Til leave that reading 
to you. 

If you run, think you’ll run, or 
are just curious about, packet 
radio, you need this book. I know 
I had lots of questions before 
reading it. I still have lots of ques¬ 


tions, but they are more intelligent 
ones! 

The Packet Radio Handbook, 
by Jonathan L. Mayo KR3T, is 
published by TAB Books. Inc., 
Blue Ridge Summit, PA 17214, 
and sells for $14.95. It should be 
available any place TAB books 
are sold. 

If you order either of these 
books, be sure to tell them that 
“RTTY Loop” keyed you in to 
their excellence! 

About all of the mail lately has 
been directed at the CoCo pro¬ 
grams published in June and July 
of this year. I hate to leak this, but 
more is on the way, for the CoCo 


“The Digital 
Novice is a 
wonderful 
introduction to 
what many people 
consider a 
mystical mode of 
communication. “ 


and other computers as well. Just 
make sure your subscription is up 
to date. 

There have been plenty of 
other questions, though, and 
next month will see the old mail 
sack dumped out on the desk, 
rummaged through, and spread 
out for you all to see. As always, 
I remain available for your 
comments and questions by 
mail, CompuServe (75036,2501), 
or Delphi (MARCWA3AJR). I try 
to keep up with you all, especially 
the great number of you who tell 
me that when you get your issue 
of 73, the first place you turn 
IS right here—to RTTY Loop!* 



SAVE 

TIME 

and 

MONEY 

with 

THE 

HAZER 


Bring things down for 
safety and convenience. 

Never citmb your tovtrer again with th«i elevator system 
Antennas and rotator mount on HAZER, complete system 
trams lower in verticle upright position. Safety lock system 
operates Mrhile raising or lowering. Never can fall. 
Complete kit Includes winch, 100 ft, of cable, hardware and 
Instructions. For Rohn 20 and 25 G Towers. 

Hazer 2 - Heavy duty alum. 12 sq ft load $297.00 ppd. 
Hazer 3 - Standard alum. B sq. It. load $213.00 ppd. 

Hazer 4 - Heavy galv steel 16 sq ft. load $276.00 ppd. 

Ball Thrust bearing T8-25 for any of above $49.50 ppd. 

KENPRO Antsnna Rotors 

KR-4(X) 11 sq. ft. Azimuth Rotor $214.95 ppd. 

KR-600 19 sq. ft. Azimuth Rotor $299.95 ppd. 

KR-2000 27 sq. ft Azimuth Rotor $549.95 ppd. 

KR-5400 A2-EL SatellUe Rotor $399.95 ppd 

Bond tor troo dotaUs of aluminum towara apacitically 
anglnaarad tor uta with tha H«ar. 

SatiatacOon guarantoad. CaO today and charga to Vita, 
MastarCharga or mail chack or monay ordar. 
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ENGINEERING 


At BNR, You 
are the Future. 

At BNR, we’re not just looking to the future — we’re in the busi¬ 
ness of defining and managing it. In our network of labs through¬ 
out North America and in the United Kingdom, our scientists and 
engineers are designing the telecommunications products and 
integrated office systems that will transform the way the world 
will communicate tomorrow. 

Senior RF Engineer 

As a member of the Product-Integrity organization you will work 
as an RF Engineering Consultant to a number of H/W design 
teams. Responsibilities will involve providing expert input and 
guidance to designers throughout the product development cycle. 
To qualify, you must share our commitment to excellence in 
design, have an appropriate Master’s degree and at least 4 years’ 
analog/RF design experience. Background in antenna/radio 
propagation theory and EMC regulation is highly desirable. 

If you have the qualifications, and if you enjoy applying your 
imagination and skills to team success, then plan your future 
with BNR. In addition to an outstanding compensation and bene¬ 
fits package, BNR sponsors a professional development program 
unsurpassed in the industry. Our postgraduate educational 
assistance and Career Forwarding programs offer opportunities 
and advancements throughout BNR’s international network of 
labs, as well as within Northern Telecom. Grow with a winning 
team that provides unlimited potential for career and personal 
development. Join the visionaries at BNR. 

An equal opportunity employer 
Send your resume, today to: 

BNR, Inc. 

Human Resources 
P.O. Box D 

Ann Arbor, Ml 48106 

BNR^P 


Where fine minds manage innovation 
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K6K> PACKET 


Packet Countries List 

The following countries are known to be active on Packet. Addi¬ 
tional information is solicited. This information has been obtained 
from WORLI. WD4BIW, W9ZRX, N1DL, DU1POL, KB7G, 
K2AAA, AD8I, HK3BCA. W3IWI, WD9DHI. WA60WM. 
WB7DCH. N6IYA. VK4AHD, WA60WM, W7LHO- As of 07/12/ 
87, the list contains 78 countries. 


3D6. 

4X, 

5H3. 

5N, 

5V, 

6W, 

9K2. 

9M, 

9V. 

A4, 

BY, 

BV, 

CE, 

CN8, 

CP, 

CT1, 

C6. 

DL. 

DU. 

EAI, 

EA8, 

El, 

F, 

FM, 

G, 

Gl, 

GJ, 

GM, 

GU, 

GW. 

HA, 

HB, 

HC, 

HH. 

HI, 

HK, 

HL, 

HP, 

HT, 

1 , 

JA, 

KH0. 

KH6. 

KG4, 

KL7. 

KP4. 

LA, 

LU, 

LX, 

OE, 

OH, 

ON, 

OX, 

OY, 

oz. 

PA, 

PJ. 

PY. 

SM, 

ST, 

TG, 

Tl, 

TF, 

T30. 

VE, 

VK. 

VP2M. 

VS6, 

w, 

XE, 

YB, 

YJ. 

YU. 

YV, 

ZF, 

ZK1, 

ZL, 

ZS 




Harold Price NK6K 

1121 FordAve. 

Redondo Beach CA 90278 

I’m not getting much input 
from the field these days. This 
may be just summer inactivity, or 
it may be that the newness of 
packet is wearing off. In any case. 
I’m going to spend part of this 
month and the next saying bad 
things about packet; maybe the 
change of pace will stir up some 
activity. 

The Ollie North Show. 

Lt. Colonel Oliver North has 
been testifying during the prepa¬ 
ration of this column. Aside from 
the obvious, several things can 
be learned from the hearings. 
Here in Los Angeles, we're get¬ 
ting simultaneous live coverage 
on ABC. CBS, NBC. PBS, and 
CNN. Since the video is a pooled 
source, (everyone taps off of the 
same set of cameras), the cov¬ 
erage is just about identical on 
those five stations; except when 
the anchors justify their sal¬ 
aries by talking over the audio. 
That’s when you need a fast 
finger on the remote control, to 
find a channel where the an¬ 
chor has slipped out for a trip 
down the hall. The best part of 
the hearings comes during transi¬ 
tions, where one committee mem¬ 
ber takes over from another one, 
e.g., “Well, those of us who 
passed their bar the first time 
know...” 

In fact, even with identical cov¬ 
erage, some networks manage to 
bring the news to me quicker. 
Since I'm radio-oriented (and pro¬ 
crastinating like mad), I compared 
the various networks and found 
that PBS beats all the competition 
by about 250 milliseconds. The lo¬ 
cal PBS outlet (KCET) either gets 
the video direct from terrestrial mi¬ 
crowave, or they’re taking one 
less satellite hop. ABC and NBC 
tie for second, CBS and CNN are 
a close third. 

The HFSTA 

Last month, I included the text 
of a request to the FCC for Special 
Temporary Authorization to allow 
HF stations to run fully automated 
and unattended. Although the text 
of the approval by the FCC was 
not available in time for this col¬ 
umn, Dave Toth VE3GYQ reports 


that the FCC has granted the STA 
as requested by the ARRL. The 
STA starts on July 7 and runs for 
180 days. The ARRL can add 
more stations to the STA simply 
by sending names and addresses 
to the FCC. Although a long time 
in getting to the FCC. they ap¬ 
proved it in short order, and things 
are on track. 

International Packet 

A copy of some lARU (Interna¬ 
tional Amateur Radio Union) reso¬ 
lutions was enclosed in a recent 
mailing from the ARRL to mem¬ 
bers of the Digital Committee. The 
lARU is a collection of national 
amateur radio associations; the 
ARRL being a member. The lARU 
has an administrative council, 
which is a sort of executive com¬ 
mittee that meets regularly and 
makes recommendations to the 
lARU as a whole. There have 
been several resolutions from the 
lARU and from the Council that 
relate to packet in recent years. 
The examples below give you the 
feeling that not everyone looks 
forward to continued exponential 


growth of packet, particularly on 
the HF bands. 

“Resolution 87-2, concerning 
the relaying of messages by ama¬ 
teur stations; The lARU Adminis¬ 
trative Council, Noordwijkerhout, 
April 1987. 

Recognizing: the problems 
caused by the handling by ama¬ 
teur stations of communications 
having inappropriate content, par¬ 
ticularly with regard to business 
and commercial matters, 

Recognizing: the impact on oth¬ 
er users of the crowded HF spec¬ 
trum from unattended store-and- 
forward (“mailbox”) stations, and 


Further Recognizing: that the 
problem of controlling the content 
of amateur radio communication 
is made more difficult by the 
availability of such stations. 
Resolves: that the Administra¬ 
tive Council affirms the action 
taken at its Buenos Aires meeting, 
in urging member-societies to 
emphasize to their members the 
importance of adhering to the 
spirit and intentions of the ITU 
Radio Regulations, and of han¬ 
dling only that traffic which does 
conform; and 


Further resolves: that member- 
societies are hereby urged to ac¬ 
quaint their members as to the 
undesirable aspects of the uncon¬ 
trolled proliferation of unattended 
HF store-and-forward (“mailbox”) 
stations. ” 

The action at the Buenos Aires 
meeting referred to above includ¬ 
ed Resolution 86-2. This resolu¬ 
tion congratulated amateurs for 
developmental work in packet ra¬ 
dio, but went on to make some 
recommendations, which are ex¬ 
cerpted below: 

(86-2 resolves...) 

2) that member societies are 


urged to encourage amateurs in 
their countries to confine routine 
HF packet operations to the seg¬ 
ments of the bands designated for 
RTTY and similar modes; 

3) that developmental work that 
takes place outside the RTTY 
subbands should be confined 
to one frequency per band, with 
the frequency to be designated 
by the International Secretariat 
for International Communications 
after consultation with the re¬ 
gional organizations, and by the 
member-societies for domestic 
communications after due con¬ 
sideration of regional band plans, 
international and domestic regu¬ 
lations, and the desirability of 
minimizing interference to sta¬ 
tions using other modes of 
emission;... 

As you can see from the above, 
the lARU would prefer that HF 
packet stay in the RTTY sub¬ 
bands, and that anything else, 
such as the STA network, be lim¬ 
ited to one frequency per band. 
Unfortunately, this Is in variance 
with current conventions, at least 
as practiced in many parts of 
the world on 20 meters. I bring this 
up because these resolutions 
were one of the major stumbling 
blocks to getting the ARRL to sub¬ 
mit the HF STA In the first place; 
many of the prospective partici¬ 
pants wanted more than one fre¬ 
quency on 20 meters. The final 
STA was a compromise; the 
ARRL dropped a limitation on the 
number of participants, the HF 
crew settled for one frequency per 
band for the STA. 

While I think that the ultimate 
result of the HF STA might be the 
creation of a new “automatic 
unattended digital subband”, it 
need not overlap the current 
“RTTY” subband, and need not 


"... the ultimate result 
of the HFSTA might be the 
creation of a new ‘automatic 
unattended digital subband', it 
need not overlap the current ‘RTTY' 
subband, and need not be limited 
to one 300-baud 200-Hz 
shift frequency." 
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be limited to one 300-baud 200-Hz 
shift frequency. Td like to get your 
comments, and, more important¬ 
ly, your ARRL director needs to 
hear your comments. More on this 
topic in the future. 

International Packet Numbers 

A survey commissioned by the 
lARU in 1985 was delivered at the 
April 1987 meeting. The report in¬ 
cludes estimates of packet users, 
mailboxes, and digipeaters for 
European countries. The percent 
of packeteers in the amateur pop¬ 
ulation ranges from a low of 1.3% 
in the UK to a high of 8-10% in 
France and Belgium. The UK re¬ 
ports a annual growth of 300%, so 
expect bigger numbers there next 
year. The U.S. estimate is 5% with 
a 100% annual growth. The US 
reported 380 mailboxes, most oth¬ 
er countries reported 5-10, and 
the UK had 24. Several reported 
that a separate license was re¬ 
quired to run a BBS. Where 
digipeating is legal, none of the 
European countries regard digi- 
peated packets as “third party.” 
This list includes Austria, Bel¬ 
gium, France, Hungary, the UK, 
Italy, Norway. Poland, and Swe¬ 
den. In the U.S., strict interpreta¬ 
tion of the rules do regard digi¬ 


peaters as third-party traffic 
generators. This was one of the 
reasons for the waiver to the FCC 
85-105 proceeding discussed in 
past columns. 

ARRL Packet-Radio 
Conference 

The Sixth ARRL Amateur Ra¬ 
dio Networking Conference will 


be hosted by the TRW Amateur 
Radio Club and the Southern 
California Digital Communica¬ 
tions Council. The conference 
will be held at the TRW Space 
and Technology facility located 
on Compton Boulevard (between 
Freeman Avenue and Aviation 
Boulevard), Redondo Beach CA, 
on Saturday, August 29, from 


9 a.m. to 6 p.m. 

The actual site is the TRW cafe¬ 
teria just south of the white high- 
rise TRW administration building. 
A separate dining room will be set 
up for demonstrations. Demon¬ 
strators will be allowed to enter 
the facility at 8 a.m. for set-up. A 
beginner’s presentation will be 
given at 9 a m. The main confer¬ 


ence will start at 10 a.m. The talk- 
in frequency is the W6TRW re¬ 
peater, 145.32 kHz, with a -600 
kHz input. 

The TRW ARC swap meet will 
be located about 1/4 mile from the 
main cafeteria, and personnel will 
be on hand for directions. The 
swap meet starts at 7 a.m., and 
runs through the morning. There 


are usually 300-400 sellers at this 
event. There are no commercial 
food establishments within walk¬ 
ing distance; numerous eateries 
are within a short drive. Consider 
bringing a box lunch. 

The official hotel for this year’s 
conference is the Torrance Mar¬ 
riott, 3635 Fashion Way, Torrance 
CA; for reservations phone (213) 
316-3636. Say you’re going to the 
Computer Networking Confer¬ 
ence and receive the special rate 
of $55.00 (per night/double occu¬ 
pancy). 

The high-rise TRW building and 
the area near the cafeteria was 
the background for a scene on the 
planet Deneva in the Star Trek 
episode Operation Annihilate. 
This is just one of the “only in LA” 
features, so make an extra effort 
to attend. 

You are invited to announce 
your intent to attend by sending a 
message to NK6K @ NK6K on 
packet, or to 71635,1174 on Com¬ 
puServe. 

The ARRL Digital Communica¬ 
tions Committee will meet on Sun¬ 
day, August 30, at the Torrance 
Marriott, and further details will be 
available at the Saturday confer¬ 
ence. 

See you at the conference! ■ 


“The HFSTA (Special 
Temporary Authorization) starts 
on July 7 and runs for 180 days. The 
ARRL can add more stations to the 
STA simply by sending names and 
addresses to the FCC ." 
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Uamsats 



Photo A. Satellite antennas for a Field Day near Galveston, Texas. An 
ocean view with a vertical for RS reception, a helix for 70 cm. and a 
14-element, crossed yagi on two meters. 


Andy MacAllister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

NEW SOVtET HAMSATS 

They’re up! On June 23rd. RS* 
10 and RS-11 became our newest 
amateur radio satellites. They and 
the primary payload, COSMOS 
1861, appear to be doing well. 
Thanks to the efforts of many 
launch'Watchers and amateur sat¬ 
ellite enthusiasts around the 
world, information concerning 
RS-10 and RS-11 was available 
within just a day or two after 
launch. We are still learning more 
details about their operation and 
use through monitoring and from 
Russian publications. 

RS-10, RS-11, and COSMOS 
1861 are actually all on the same 
spacecraft and presumably are 
sharing the same power system. 
The Soviet news agency, TASS, 
said COSMOS 1861 is intended to 
work within the space navigation¬ 
al system to determine the posi¬ 
tion of the USSR's sea-going ves¬ 
sels and fishing fleets anywhere in 
the world. The system resembles 
the U S. NAVSTAR Global Posi¬ 
tioning System. 

The navigational abilities of 
COSMOS 1861 might be used by 
UA3CR during the joint USSR- 
Canadian Polar Expedition next 
winter. 

So What’s Up? 

A chart of proposed RS-10 fre¬ 
quencies appeared in the March. 


1987, HAMSATcolumn. Although 
the bands presented for each sat¬ 
ellite mode were correct, the exact 
frequencies used are consider¬ 
ably different. Fig. 1 is a list of the 
new frequencies for the RS-10/11 
combination. Modes A, K, and T 
have all been operational, and the 
ROBOT auto transponders have 
logged many contacts since 
launch. 

Mode A is the standard two me¬ 
ters up and ten meters down that 
we’ve been familiar with since 
AMSAT-OSCAR-6, The RS 10/11 
mode A transponders are non-in- 
verting. If you transmit a signal 
high in the uplink passband using 
upper sideband, you will come out 
high in the downlink passband 
with upper sideband. 

The transponders are also very 
sensitive. Some stations have 
been able to achieve reliable 
sideband contacts using only ten 
Watts to a Ringo Ranger omni¬ 
directional, two-meter antenna. 
This was not always the case 
with the previous group of RS 
satellites. 

Mode K was unsuccessful on 
previous ISKRA satellites from the 
Soviet Union. Mode K uses 15 me¬ 
ters up and ten meters down. Like 
Mode A, it is non-inverting and 
sensitive. On several occasions I 
have heard stations in the RS-11 
downlink passband who had no 
idea they were being heard via 
satellite. They were using stan¬ 
dard E- or F-layer propagation for 
their shortwave QSOs. but also 


were being re-transmitted through 
the satellite's ten-meter downlink. 

For the uplink on 15 meters, 
about 100 Watts to a vertical 
should be sufficient. Some satel¬ 
lite chasers using three- and four- 
element beams have had success 
using as little as five Watts. 

When using mode K on either 
RS-10 or RS-11, there are inter¬ 
esting limitations due to HF sub¬ 
band allocations. The RS-10 up¬ 
link extends from 21.16 to 21.20 
MHz. In the U.S., this frequency 
range may be used by any class 
licensee including Novices. Maxi¬ 
mum power output cannot exceed 
200 Watts and only CW can be 
transmitted. For RS-11, with a 
mode-K uplink of 21.21 to 21,25 
MHz, the rules are very different. 
Only Extra class hams can use the 
segment from 21.21 to 21.225 
MHz, From 21.225 to 21.25 MHz, 
Advanced class amateurs can join 
the Extras. Single sideband can 
be used on RS-11 if you have the 
appropriate license. Don't let 
sloppy operating procedures find 


you running voice in the Novice 
band or anything in the Extra band 
if you don’t have the license to 
match. 

Mode T makes its debut with the 
RS-10/11 combo. Although 15 
meters up and two meters down 
may sound absurd, it does work. 
Like mode K, the 15-meter uplink 
frequencies have their particular 
license-oriented restrictions. 

ROBOT, or autotransponder, 
operation via RSI0/11 has been 
similar to RS-5 and RS-7, but with 
a few curious differences. While 
listening to the RS-10 ROBOT on 
29-403 MHz, pay attention to what 
it is transmitting. If it is calling CO 
and sending “QSU 21120 KHZ”, 
then it will be listening only on the 
15 meter uplink. If it hears noth¬ 
ing, then it will call CO again in 
about 45 seconds and announce 
a new uplink frequency of 145.82 
MHz. It cannot monitor both up¬ 
links simultaneously, but will alter¬ 
nate between the two and will 
spend the most time monitoring 
the more active frequency. 

To make contact with the RS-10 
ROBOT use the following se¬ 
quence with your call inserted ap¬ 
propriately: RSIO DE WA5ZIB 
AR. The "AR” at the end must be 
a continuous dit-dah-dit-dah-dit, 
otherwise RS-10 will completely 
ignore the transmission. I have 
tried code speeds from ten to 50 
words per minute. Best results 
have been around 25 wpm using a 
keyboard CW generator. The RS- 
11 ROBOT works in a similar fash¬ 
ion but with different frequencies. 
Check the discussion of ROBOT 
operation in the July HAMSATS 
column for more details. 

The orbit of RS-10/11 has a pe¬ 
riod of 105 minutes, which gives it 
an altitude of about 1000 kilome¬ 
ters. This is slightly higher than 
AMSAT-OSCAR-8's orbit, but 
lower than AMSAT-OSCAR-7 and 
previous RS satellites. 



♦♦♦ RS- 

-10 ♦♦♦ 


♦♦♦ RS- 

-11 

Mode 

Uplink Band 

Downlink Band 

Mode 

Uplink Band 

Downlink Band 

K 

21.16-21.20 

29.36-29.40 

K 

21.21-21.25 

29.41-29.45 

T 

21.16-21.20 

145.86-145.90 

T 

21.21-21.25 

145.91-145.95 

A 

145.86-145,90 

29.36-29.40 

A 

145.91-145.95 

29.41-29.45 

KT 

21.16-21.20 

29.36-29.40 

145.86-145.90 

KT 

21.21-21.25 

29.41-29.45 

145.91-145.95 

KA 

21.16-21.20 

145.86-145.90 

29.36-29.40 

KA 

21.21-21.25 

145.91-145.95 

29.41-29.45 


Beacons: 

29,357, 29.403, 145.857, 145-903 29.407, 29.453, 145.907, 145.953 

Robots (autotransponders): 

21.12 and 145.82 up, 29.403 down 21.13 and 145.83 up, 29.453 down 


Fig. 1. Frequency plan for R-10/11. 
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Fig. 2 shows an “element set” 
that will allow you to update your 
tracking program for RS-10/11. 
This set will be good for a few 
months at least, due to the stabili* 
ty of the orbit. Check the AMSAT 
nets for updates. 

For modes A and T we can ex¬ 
pect excellent coverage of North 
America, while those in the 
northeast will have access to Eu¬ 
rope on appropriate passes. 
Satellite chasers to the west can 
expect good access to Alaska and 
Hawaii. 

For DX work, mode K may 
provide some exciting surprises. 
Since two shortwave bands are 
used for both the uplink and down¬ 
link frequencies, line of sight isn't 
the only propagation mode that 
can be used to make contacts 
through the satellites. When con¬ 
ditions are right for long distance 
F-layer propagation on ten me¬ 
ters, the same will likely be true for 
15. If RS-10or RS-11 is in mode K, 
and you can hear the ten-meter 
downlink, you can probably make 
contact through the transponder 
regardless of the satellites' loca¬ 
tion. We will be hearing of many 
new DX records via low-earth-or- 
bit satellites while RS-10 and RS- 
11 are in the sky. 

The RS-10/11 integrated sys¬ 
tem of transponders and ROBOTS 
is part of a package called BRTK, 
which stands for “Equipment for 
Radio Amateur Satellite Commu¬ 
nication.” It was built at the Tsi- 
olkovskiy State Museum of the 
History of Cosmonautics in Kalu¬ 
ga, USSR. It Is likely that the mode 
designations K and T stand for 
Kaluga and Tsiolkovskiy. 

The team responsible for our 
latest Hamsats was headed by 
Aleksandr Papkov and Viktor 
Samkov. Papkov began his satel¬ 
lite construction activities by 
building the telemetry systems for 
RS-1 and RS-2- These satellites 
were launched in 1978. Garbled 
telemetry can still be heard occa¬ 
sionally from RS-1 on 29.401 
when the satellite is in sunlight. 
Papkov's organization has been 
responsible for several RS and 
ISKRA spacecraft. 

No details have been available 
concerning RS-9. It has probably 
been shelved pending a future 
launch. 

BBS in Orbit 

The long-awaited Japanese 
Packet bulletin board in space 
became available for general 
use above the U.S. on June 21 st. 
Details of its operation can be 
found in the Packet column and 


HAMSATS column In the July Is- versions of the on-board software operation was much better in *87 

sue of 73. can store only 50 messages, the than In ’86. If any of you set up for 

WB5IPM and VE3JF were the list of users is Impressive, with F-O-12 mode JD at a remote Reid 

first In North America to connect callsigns from all over the world. Day site, I’d like to know about it! It 

to 8J1JAS on board Fuji-OSCAR- Due to schedule constraints of is one thing to get a satellite sta- 

12 and leave messages In the the JAMSAT engineers, F-O-12 tion together or a Packet station 

system. G3RUH, designer of was not available for mode JA, the on line, but mode JD is just a bit 

the most widely-used F-O-12 analog mode, during Field Day. much for a trip to the woods, 

modems, was the first non-Jap- Although this disappointed many AMSAT-OSCAR-10 provided 
anese station to work the BBS. would-be users here in the States, great DX along with many state- 

Fig. 3 presents an example of it provided needed BBS air time side contacts. RS-10 and 11 were 

what you might see on a typical for software tests. BBS and exper- available for use even though they 

F-O-12 mode JD BBS pass. iment days will likely occur on had been in orbit only four days. 

While the satellite is running weekends, while recharge- and A typical Field Day satellite sta- 

BBS software, it will not act as a mode-JA operation wilt be sched- tion shouldn’t be very complex, 

digipeater. It will support access uled during the weekdays. Ours included a home-brew, ten- 

from more than one station at a turn helix for 435 MHz and a 14-el- 

time, but operations are slowed by Day ement crossed yagi for 145 MHz. 

heavy loads. Although the early Even without mode JA, satellite The antennas were mounted just 

high enough to clear the ground 
by a few feet when aimed at high 
elevation angles. For the RS ten- 
meter downlink, a simple ground- 
mounted vertical with a MOSFET 
preamp provided ample signal 
levels for easy listening. The new 
RS transponders have five-Watt 
outputs and are quite loud. 

Our radios included a Yaesu 
FT-726R with a two-meter GaAs- 
FET preamplifier for A-O-10, and 
an old HF rig for RS reception. We 
had an ICOM IC-271A and IC- 
471A at the site, but Murphy got 
into them while I wasn’t watching. 

Even taking into account the dif¬ 
ficulties. this year’s Reid Day was 
one of the best for satellite enthu¬ 
siasts. With Phase 3C scheduled 
for launch early next year, Reid 
Day 1988 could be even better. 

Updates 

A few notes on general satellite 
activities are in order before I 
head back to the shack: 

•RS-5 and RS-7 will have little 
or no eclipsing in August or the 
first days of September. If there is 
any life left in these veteran 
spacecraft, we'll find out then. 

•A-O-10 will be experiencing 
poor sun angles toward the end of 
August. It will once again enter a 
period of hibernation in Septem¬ 
ber and October, Check the AM¬ 
SAT nets and publications for 
schedule changes, 

•F-O-12 BBS experiments will 
continue, but I am expecting a sta¬ 
ble schedule of modes JA, JD, 
and D (recharge) soon. We have 
hoped for a schedule for almost a 
year. With the success of recent 
BBS efforts, perhaps the right 
time has arrived. 

•RS-10 and RS-11 are likely to 
have a schedule we can report 
here next month. Modes A, K, and 
T via the new Soviet HAMSAT/ 
COSMOS combo has exciting 

Fig. 3. A sample of Fr012 BBS activity. possibilities. Give them a try I ■ 
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Object: 

18129 

Int*l Designation: 

87-54A 

Element Set: 

15 

Eef. Epoch (Year): 

87 

Ref. Epoch (Day): 

180.79529985 

Inclination: 

82.9228 

R.A.A.N: 

48.7368 

Eccentricity: 

0.0010305 

Argument of Perigee: 

244.6637 

Mean Anomaly: 

115.3451 

Mean Motion: 

13.71864092 

Decay 

6E^8 

Ref. Orbit: 

89 

Fig. 2. Ketpefian element set for RS‘10/11 (COSMOS 1861). 


eJlJAS>WASZIB>F0-12/JAS~l Mailbox v«r. 1.01 
Us* H coamand for H«lp 

8J1JAB >WA5ZIB t JAS > 

8JlJAS>WA5ZIBt^ Availabl* coawnands ** 

F 1 List latsst 10 fil* hsadsrs 
Ft t List all fil* h*ad*rs 

H I ShoM this msssag* 

KCn^ I Kill a fil* nuinb*r*d <n> 

R<n> t R*ad a fil* nuinb*r*d <n> 

W 9 Writ* a fil* 

eJlJAS>BEACaNtJAS-l RA 67/07/04 22>40x56 
236 Sb3 657 661 713 676 667 662 003 320 

647 002 601 626 634 631 635 634 667 001 

704 690 703 704 669 676 925 751 000 000 

010 111 100 000 100 000 001 111 111 000 

BJlJAS>BEACQNtJAS-1 M0 67/07/04 22x41x00 
MaiIbox avallabl*. 

Soft»«ar* load*d at 67/07/04 01x20x00 
Mod* JD Transinitt*r Mill b* toggl*d QN/QFF 
*v*ry tMO hours using this *poch. 

6JlJAS>WB7QKKx 

NO. DATE UTC FROM TO 
036 07/04 13i49 VK3DTQ VK5ZK 

035 07/04 13x46 VK5ZK DH4KAH 

034 07/04 10x59 I0J)( IK0CAK 

BJ1JAB>WA4EJRx TO? 

BJ1JAB>WA4EJRx SUBJECT? 

6JlJAS>WA4EJRxEnt*r tsxtp <CR>.<CR> to *nd. 

BJ1JAS>WA4EJRt END 

aJlJAS>WB7aKKt 

009 07/04 IBx37 WB5IPM KA9LNV PSK REPLY 

ED.. DONT SIVE UP ON PSK NOW!! 

BJlJAS>WA4EJRxJAS> 

6JlJAS>WA4EJRx 

016 07/04 21x36 ZS6IT ALL Bat*May to SA 

015 07/04 21x32 ZS6IT ALL Valv* n**d*d ur 

014 07/04 16x52 WA5ZIB ALL FINALLY! 

6JlJAS>WB7QKKx014 07/04 16x52 WA5ZIB ALL FINALLY! 

IT TOOK A WHILE, BUT I FINALLY GOT THE BUGS OUT HERE! 73! 


SUBJECT 

HI 

R*ply 

CONSRATS 







Darter’ 

N 

f 

BUY 


W 


MILITARY TECHNICAL MANUALS 

for old and obsolete equipment, 80* 
page catalog, $5, Military Technical 
Manual Service, 2266 Senasac Ave., 
Long Beach CA90815. BNB045 

MARINE RADIO: Marconi Canada CH- 
125 synthesized AM/SSB transceiver, 
22 channels on 4. 8. and 12 MHz, 125 
Watts, 12Vdc Never used, list S1.995, 
asking $1,495. Stu Norwood, 70 Rte. 
202 North. Peterborough NH 03458. 
BNB047 

QSLs to order Variety of styles, colors, 
card stock. W4BPO QSLs, PO Drawer 
DX. Cordova SC 29039. BNB260 

THEDX^ERS MAGAZINE, Up-to-date, 
informative, interesting, Compiled and 
edited by Gus Browning W4BPD, DX- 
CC Honor Roll Certificate 2-4. Send 
for free sample and subscription infor¬ 
mation today. PO Drawer DX, Cordova 
SC 29039. BNB261 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH. 
Box 250. Benton AR 72015(501 )-776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 

our 24th year. Buy, swap, sell ham-ra¬ 
dio gear. Published twice a month. Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 tor 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appredat- 
ed. Chester QSLs, Dept. A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

YAESU OWNERS—Hundreds of mod¬ 
ifications and improvements for your 

r 


rig. Select the best from 14 years of 
genuine top-rated Fox-Tango Newslet¬ 
ters by using our new 32-page Cumula¬ 
tive Index. Only $5 postpaid (cash or 
check) with $4 rebate certificate cred¬ 
itable toward newsletter purchases. In¬ 
cludes famous Fox-Tango Filter and 
Accessories Lists. Milt Lowens N4ML 
(Editor), Box 15944-S, W. Palm Beach 
FL33416(305)-683-9587. BNB448 

FIND OUT what else you can hear on 
your general-coverage transceiver or 
receiver. Join a shortwave radio listen¬ 
ing club- Complete information on ma¬ 
jor North American clubs and sample 
newsletter $1. Association of North 
American Radio Clubs, PO Box 462, 
Northfield MN 55057. BNB464 

WANTED: Old Western Electric, RCA, 
Telefunken, Mcintosh, Marantz, Dyna- 
co, Tannoy. Altec—tubes, amplifiers, 
speakers. Maury Corb, 11122 Atwell, 
Houston TX 77096 (713)-728-4343. 
BNB479 

LEARN CODE on your IBM PC (or 
compatible). Commodore C-64/128, or 
512K Macintosh, CODE-PRO takes 
you from no knowledge to proficient 
copy. Specify computer. $10 plus $2 
s&h. Trio Technology, Dept. 861, PO 
Box 402, Palm Bay FL 32906. BNB490 

PLATE TRANSFORMERS FOR AM¬ 
PLIFIER BUILDERS OR REPLACE¬ 
MENT, Gonset P/N 271 -107 for Models 
903, 913A 2/6-meter 500W VHF linear 
amplifters using 4 x 150 or 4C x 250B, 
bridge rectified 1650 VDC at 400 mA, 
size in inches 5 1/4 L x 4 1/2 W x 4 1/4 
H, new, price $37.00, plus UPS ship¬ 
ping 18 lbs, Jennings USCL-1000 vac¬ 
uum variable capacitors, 10 through 
1000 pFD at 5000KV, with gear drive 
train and mounting bracket. Perfect for 
that linear amplifier or tuner $69.50 
plus UPS shipping 6 lbs. Have quantity 
immediate shipment, VISA. MC, or 

n 


check. Phone Bill Step (704) 524-7519. 
Slep Electronics Company, Highway 
441, Otto NC 28763. BNB494 


POST CARD QSL KIT—Converts post 
cards, photos to QSLs! Stamp brings 
circular. K-K Labels, PO Box 412, Troy 
NY 12181-0412. BVNB498 

ELITE+ CODE PROGRAMS. APPLE 

II f/c/e/GS. C-64/128, 37 modes. 
Graphics: Wordprocessor; Menus; 
Lessons; Speed Techniques; Drill, 
Practice, Print, Teach, View Modes; 1 - 
100 WPM; Variable Sound, Character, 
Word Spacing; and more. $49.95. 
Check/MO. COD’s add $2, Other Ver¬ 
sions $14.95-44.95. $3.50 Demo Disk 
gives $2 off next purchase. Write; 
LARESCO. PO Box 2018, 1200 Ring 
Road. Calumet IL 60409 (312) 891- 
3279. BNB507 

HOME-BREW PROJECTS LIST. 
SASE WB2EUF, PO Box 708, East 
Hampton NY 11937. BNB509 

VIDEOCIPHER DESCRAMBLING 
MANUAL—115 PP-—$27.45 ppd. Oak 
Orion—77 pp,—$22.45 ppd. Satellite 
catalog $2. Microtronics, PO Box 2517- 
L. Covina CA 91722. BNB513 

HAM LICENSES SUPEREASY. Cut 
exam preps 50%. All classes. Free cat¬ 
alog SASE. Bahf, Dept. 73-5, 2549 
Temple, Palmbay FL 32905. BNB517 

COMMODORE CHIPS,Authorized 
Distributor, Factory Fresh. #6525/ 
65l0-$9.95, #6581-$12.85. #6567- 
$14.75, #8701-$7.25, PLA/82S100- 
$12.50, 901225/226/227/229-$10.95, 
and many others....“THE COM¬ 
MODORE DIAGNOSTICIAN,"$6.95 
plus postage. A new way to fix Com¬ 
modore computers. Over 3000 
sold....Heavy Duty Power Supply for 
C64-$27.95....Call Toll Free (800) 248- 
2983 (outside NY) or (914) 356-3131. 
Kasara Microsystems. Inc., 33 Murray 
Hill Drive, Spring Valley NY 10977. 
BNB529 

SMART BATTERY CHARGER for gell- 
cells or lead acid batteries, by Warren 
Dion W1BBH. See June 1987 OST 
Magazine for circuit details. Complete 
kit, nothing else to buy, only $49.95 
plus $3.50 s/h. Order #150-KIT. A&A 
Engineering, 2521 West La Patma, 
Unit K. Anaheim CA 92801 (714) 952- 
2114.BNB531 

DEAD BATTERY PACK??? NiCd 
cellsTinserts/packs. AA/AAA $1.50 (W/ 
I Tabs $1.65). 1/2AA 1.2V/250mAh 

$1,85. 2/3AF 1.2V/450mAh $2.40, 

I many others. ICOM BP-3 Insert 

I $14.95. Yaesu FNB-2 Clone $22.95. 

' OR; Mail your pack to us for a Rebuild 

j Quote. If you don’t accept—we return, 

^ NO CHARGE! In PA add 6%. Add 

I $2.00 S&H/order. CUNARD ASSOCI¬ 

ATES. R.D. 6. Box 104, Bedford PA 
I 15522. BNB557 

I NICd BATTERIES AA/AAA $1.50 (W/ 

Tabs &1.65) each. 7-celt replacement 
_I pack to fit ICOM BP-3 case $14.95 


Barter ’N’ Buy advertising must pertain to ham radio products or services. 


I Glndlvidual (noncommercial)...25c per word | 

□Commercial.60c per word 


I Prepayment required. Count only the words in the text. Your address is \ 
free. 73 cannot verify advertising claims and cannot be held responsible 
{ for claims made by the advertiser. Liability will be limited to making any 
necessary corrections in the next available issue. Please print clearly or 
I type (double-spaced). 


I 

I No discounts or commissions are available. Copy must be received in 
Peterborough by the fifth of the second month preceding the cover date. 

I Make checks payable to 73 Magazine and send to; Barter ’N* Buy, 73 
Magazine, WGE Center, Peterborough NH 03458. 
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each. Cells for BP 2-5&7 $2.40 each. 
Yaesu FNB-2 "Clone" Pack $22,95 
each. PA residents add 6%. Add $2.00 
S&H/order, Others available, write: 
CUNARD ASSOCIATES, R.D. 6, Box 
104. Bedford PA 15522, BNB557 

HAM RADIO REPAIR, all makes, all 
models, Robert Hall Electronics, PO 
Box 8363, San Francisco CA 94128 
(408)-729-8200, BNB558 

NJ—NJ—NJ—NJ—NJ—NJ—NJ— 
NJ_FINALLY!! a ham—SWL—CB— 
scanner store in N.J. Discount grand 
opening prices. Top performing radio 
systems for every budget. New 10-me- 
ter and VHF/UHF rigs. Antenna Spe¬ 
cialists, ARRL, Astatic, Azden, B&W, 
Belden, Bilal, Butternut, Clear Chan¬ 
nel, Daiwa, Diamond. Kenpro, Ken¬ 
wood, KLM, Larsen, Mirage. Nye. San¬ 
tee, Sanyo, THL, Yaesu. Welz, much 
more. Open M—F 10a.m.-9p.m.,Sal. 
10 a.m.-7 p.m. Have qualified repair 
facility. Abaris Systems, 276 Oriental 
Place, Lyndhurst NJ 07071 (201)-939- 
0015. BNB560 

R-390A Receiver: $115. electronically 
complete, repairable (government-re¬ 
moved meters, operation unaffected). 
R-390A Parts: Info SASE. Mint military- 
spec pull-out 12AT7, 6AG5, 6AL5, 
6BA6: $15/dozen. CPRC-26 six meter 
FM transceiver with crystal, handset: 
$22.50, $42.50/pair. Add $4.50/item 
shipping except R-390A, shipped col¬ 
lect. Baytronics, Box 591, Sandusky 
OH 44870. BNB564 

1987 “BLOSSOMLAND BLAST” 
Sunday, September 20, 1987. Write 
"Blast," PO Box 175, St. Joseph Ml 
49085. BNB569 

CAROS. Free samples. Cards printed 
on glossy white stock. Ken WA9HGE, 
1075 W. 11th Street, Hobart IN 46342. 
BNB574 

CUSTOM LEATHER RADIO CASES 

for all makes of HTs/scanners. Free 
info. Alexander, Box 1556, Kitchener 
Ontario N2G 4P2 Canada. BNB577 

THE ORIGINAL HAM SACK. Deluxe 
soft padded case for all popular hand¬ 
helds. Three zippered compartments 
for radio, antenna, and accessories in¬ 
cluding some spare battery packs. Bell 
loops and detachable shoulder strap. 
Tough Dupont Cordura^" nylon. We are 
hams and we know you wilt like this 
case. Full refund guarantee. $12.50 
includes shipping. Frank & Linda Reed 
KC 1 DM & N1EUR, 15C Daniel Web¬ 
ster Dr., Hudson NH 03051. BNB580 

SB-220 OWNERS!—Enhance perfor¬ 
mance-add new features. 11 step-by- 
step mods which include; tuned-input 
6- and 160-meter operation, heavy-du¬ 
ty power supply mods, full QSK opera¬ 
tion, solid-state bias control, and many 
more. Source of parts included. One 
time 50% rebate for new mods submit¬ 
ted and two free updates. 10 pages of 
tech info on the 3-500Z. Order today— 
$10 per copy plus $1 postage. SASE 







for info. Bob Kozlarek WA2SQQ. 69 
Memorial Place, Elmwood Park NJ 
07407. BNB581 

MORSE CODE COACH—IBM PC. 32 
lessons included, create and save 
more. Random code groups also. 
Novice to Extra speeds, Practice at 16- 
wprn rate spaced to speed, or test at 
speed. Menu-driven with Help. Basic— 
source included. Send $15 for floppy. 
G. Leedom KB6NKC, Rt. 5. Box 441, 
Chippewa Falls Wl 54729 BNB585. 

COMMODORE REPAIRS. We are the 
largest service center in the country 
and we repair your Commodore com¬ 
puter within 3 to 4 days. (Our prices are 
low: e.g., C64-$39.95). New ROMs just 
received for updating C128/1541, A 
MUST. C64 Power Supply $27.95. Call 
Toll Free (800) 642-7634 (Outside NY) 
or (914) 356-3131. Kasara Microsys¬ 
tems, Inc., 33 Murray Hill Drive, Spring 
Valley NY 10977. BNB587 

WANTED: Lafayette PrivaCom 3C. 
525, 625, or GE 5813B. RADIO. 2053 
Mohave Dr., Dayton OH 45431. 
BNB589 


CHRISTIAN INVESTIGATOR NET 

Write N9FAQ Blau. 1127 West Hwy 20, 
Michigan City IN 46360, Three stamps, 
please. BNB590 


STAMP-COLLECTING HAM wants 
foriegn stamps and stamped en¬ 
velopes. Donna Kappenman KE®HP, 
516 Melrose. Souix Falls SD 57106. 
BNB591 

WANTED: Military radios and related 
equipment. Circa: WW 11. Command 
and Field Issue. ARC-2, BC375, 
BC223, Etc, Complete Collections or 
Single Sets. Contact: KAlGON; (617) 
396-9354 or write: 501 Mystic Valley 
Pkwy, Medford MA 02155. BNB595 

CONTESTERS! Send in your log score 
with general purpose contest entry 
forms. 70 spaces. $19/100, post paid. 
Free info: Mr. Moist, Box 2l 43. Elko NY 
89801. BNB598 

ANTENNAS —G5RV Kit $29.95, 
KT5BA Multi-Band Antenna 160M- 
10M Only $49.95, Antenna Acces¬ 
sories, Roller Inductors, Bal-Feed line, 
Coaxial Cable Weather Boot kit $9.50 
MUCH MORE! To Order Call (805) 
646-9645; For Catalog Write Kilo-Tec, 
Box 1001, Oak View CA 93022. 
BNB599 

FOR SALE: JVC MODEL KV350 3/4- 
inch reel to reel video recorder. New, 
never used. Serial number supplied 
upon request. $500. Jerry Lehman. 20 
North 16. Terre Haute IN 47802 (812) 
232-2024. BNB600 


ALUMNI OF LOUISIANA STATE UNI¬ 
VERSITY, please write Doug Hensley 
WJ5J. 5054 Holloway Avenue, Baton 
Rouge LA 70808. BNB601 

MINI AMORPHOUS SOLAR MOD¬ 
ULES work in roomllghti Use as micro 
power supply, small battery charger, 
sensor. Convert battery calculator to 
light, maintain memory batteries. 11/2- 
V size: 9|iA indirect roomlight to 5.75 
mA direct sunlight. 3-V size: 10pA indi¬ 
rect roomlight to 3-1/2 mA direct sun¬ 
light. Wholesale cost: $1.05 each 
1-1/2-V size and $1.75 each 3-V size 
plus $1 fiat shipping charge. Frank 
Alexander K6UUU, 540 Discovery Bay 
Blvd., Byron CA 94514. BNB602 

GL-500 SSB WITH POWER SUPPLY. 

mike, swr bridge HK AM-2. Original 
box with manuals $150.00. Shipping 
not included. Bruce B. Adams Wl UPB, 
66 Lakeview Road, Lincoln Rl 02865. 
BNB603 

HJ-4 COLLINS IN TABLE TOP RACK 
AND PANEL—Excellent Condition— 
Crystal Filter General Coverage. 
SI 50.00. Shipping not included. Bruce 
B- Adams Wl UPB, 66 Lakeview Road. 
Lincoln Rl 02865. BNB604 

DIGITAL AUTOMATIC DISPLAYS for 

FT-IOI’s, TS-520's, Collins, Drake, 
Swan, Heath, and all others. Six 1/2- 
inch digits. 5-inch wide by 1 1/4-inch 


metal cabinet. Send $2.00 for informa¬ 
tion. Receive a $:K).00 discount. In¬ 
cludes accuracy comparisons of the 
simple “BCD” and offset (May 73) 
readouts, found in new radios, against 
our “Calculating Frequency Counter” 
readouts. Please be specific. GRAND 
SYSTEMS, PO Box 3377, Dept, A, 
Blaine WA 98230. BNB605 

EASY CODE FROM THE OLD MAS¬ 
TER. Beginner’s 90-minute learning 
tape $10. 60-minute practice tapes, 
any speed $8. Specify. The Old Mas¬ 
ter, Box 29013. Atlanta GA 30359. 
BNB606 

TUBE SALE. New. Used. Old, Current, 
25c and up. File ad or send list lor 
quote, Ted Youngman, 2225 Vigo St., 
Lake Station IN 46405. BNB607 

COMMODORE 128/64 OWNERS— 

Pass your Code Exam! Novice through 
Extra. Random QSOs, Random 
Groups. More Ham Programs Avail¬ 
able, 12-Volt power supplies for VIC- 
20. C-64, C-128, and lie. 12-Volt Mon»- 
tors. Send for free flyer. THE 
PEGASUS PROJECT. PO Box 10079. 
Fairbanks AK 99710. BNB608 

BEAM HEADINGS, YOUR QTH to 500 

locations. In protective covers suitable 
for binder. $5.00. NW2J, 1529 Sunset 
Road, Castleton NY 12033. BNB609 


Need Quick 
Turnaround 
on CRYSTALS? 

Try Our E.O.D. 
(Emergency Order Dept.) 

and get 

JAN QUAUTY 
and STABILITY 
^ PLUS Low Prices! 


JRN 


CRVSTPLS 


Ydu benefit from 21 years of 
manufacturing quality crystals 
for industry. mllJtary services, 
ratio amateurs, citizen band 
and expefTOiters, 

la Get Free Catalog 
Can or Write 

JAN CRYSTALS 

P.O. Box 06017 
Ft. Myere, FL 33906 
(813)936-2397 


CALL 1-800-237-3063 
FREE (Except Fltfida) 

CmCLE 22 OH ftEAOER SERVICE CARO 

'Wherr You Buy, Say 73” 



ASSOCIATED RADIO AMEX-DISC 

8012 CONSER BOX 4327 
OVERLAND PARK. KANSAS 66204 


BUY — SELL — TRADE 

ALL BRANDS NEW AND RECONDITIONED 



WE LL BUY YOUR EXTRA RIG 

OR ENTIRE STATION 
Call SH 3/3S1I -SSOO 

DISCOUNT PRICES 

SEND sa FOR CATALOG 
AND WHOLESALE LIST 
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We are happy to provide Ham 
Help listings free, on a space- 
available basis. To make our job 
easier and to insure your listing is 
correct, please type or print your 
request clearly on a full (81/2x11) 
sheet of paper. Double-space and 
use upper and lower case letters 
where appropriate. Also, write 
numbers carefully—a 1, for exam¬ 
ple, can be read as an I or an i or a 
7 asa 1. Thanks for your coopera¬ 
tion. 

Can anyone help me with pa¬ 
perwork for any of the following 
pieces of equipment: Standard 
Signal Generator model 560FM, 
Tempo model MR-2 FM receiver, 
Hallicrafters model CSB-30-2 
VHF (high-band) transceiver. In¬ 
tech “Mariner'’ model V-108 
marine VHF transceiver, Knight 
International model 333 FM 
stereo receiver, Hewlett-Packard 
model 41 OB VTVM, International 
Crystal “Executive” model 1500 
CB, and Realistic model DX-160B 
receiver? 


Anything from a schematic to a 
complete manual for any of these 
items will be greatly appreciated, 
ril reimburse mailing and copying 
costs. I have access to a high- 
quality copying machine if you 
want to send original documents, 
which ril return immediately. 

Gary Trustle WB8SPV 
424 Franklin Avenue 
WaverlyOH 45690 

I’m looking for improvement 
modifications for the Drake TR4-C 
and Swan 500. Any users groups 
still active? 

Wayne Elfstrom WB2NIE 
76 Waterworks Road 
Freehold N J 07728 

I need an owner’s manual for a 
Clegg Mark 3 two-meter trans¬ 
ceiver, ril gladly pay copy and 
postage expenses so I can get 
mine repaired. 

John Kuempel W8IXF 
10 Garden Place 
Cincinnati OH 45208 


I need a copy of the parts list 
and schematic diagram for a 
Gfllaspie model 9600 satellite re¬ 
ceiver. I will pay for reasonable 
copying charges. 

Jack Davis KB0GX 
810 N. 13th Street 
Bismarck ND 58501 

I am looking for an owner’s 
manual (or a copy) for a Halli¬ 
crafters SX-100 receiver. I’ll pay 
any charges involved. 

William Pence 
800 Old Stage Road 
Cave Junction OR 97523 

I need a schematic and/or man¬ 
ual for a Regency model HR-2A 
2-meter transceiver. Will pay any 
copying and postage costs in¬ 
volved. 

Eric Johnson KB6EPO 
799 Ada Street 
Chula Vista CA 92001-2603 

I'm looking for a digital frequen¬ 
cy display, preferably a Heathkit 
SB-650 or any other make for my 
Heathkit SB-401 and SB-303 rig, 

Dave Adams KA1MMC 
15 Woodridge Road 
Durham NH 03824 


I need a copy of the manual and 
schematic for an RCA oscillo¬ 
scope, model WO-78A, I will pay 
for copying and postage, or I will 
copy and return your original and 
all costs for postage. 

Joseph Ruk W6ZHK 
1145 Elmwood Drive 
Millbrae CA 94030 

We desperately need the power 
transistor for a GTX-1T VHF hand¬ 
held radio set by Genave, serial 
#1624. The description of the part 
needed is NPN/RFP MRF 227 
(Motorola), or RF2067. Your help 
would be greatly appreciated. 
Thanking you in advance. 

Mahmoud Idera-Abdullah 
EL2CE 
C/0 A.I.M. 
PO Box 4262 
Monrovia, Liberia 
West Africa 

Need owners manual and ser¬ 
vice manual for Radio Shack DX- 
300 receiver, also Archer Dual 
Analog Delay I.C. SAD-1024A 
(276-1761). Any reasonable price 
paid. 

Robert Koczera W1BN 
PO Box 1584 
Providence Rl 02901 


PACKET RADIO TERMINAL SOFTWARE 


PAC-Cam PACPRo 


FOR THE IBM PC 


PACKET RADIO 
YOUR BEST VALUE 

DR-100 AND DR-200 

Single and Dual Port Digipeaters support both Level 2 
and Level 3 Network. Ideal for linking local frequen¬ 
cies. Designed for the mountaintop environment. Very 
tow cost, available from stock. 


TNC-200 

The only exact TAPR TNC*2 Clone ideal tor NETROM- 
available with 32K RAM Low Power CMOS or Low 
Cost NMOS available assembled or as a kit. 

SALE PRICE FOR FULL KIT - $129.95 


- Split screen display - Automatic file transfer protocol 

- On-line help screens - Hard disk support 

- Connect alarm - Full color control 

' Multiple buffers - On-screen clock 

Program diskette and operations manual S29.95 postpaid 
Demonstration Disk S 2.00 

Also available; Dtgipack and Message f^ck Software 



TNC-220 


HF/VHF PACKET 



MADE IN US.A, 

AMATEUR DIRECT PRICES 
KIT $129.95 
ASSEMBLED $159.95 
OPTIONS: 32K RAM $9.95 
INTERNAL LED BAR GRAPH 
TUNING INDICATOR $39.95 


CONTROLLER 

Two radio ports 
7910 single-chip modem 
300 and 1200 bauds 
Enhanced command set 
Multi-color status LED’s 
Supports RS-232 and 
TTL computers 
Active HF bandpass filter 
Tuning indicator option 


Reaf Piiiiei 
Showfiif) Dual 
Radio CrjnnectOfs 


ORDERS ONLY 
800-223-3511 


CALL OR WRITE FOR MORE INFORMATION 


TECH LINE 
1813) 874-2980 


Pac-Comm Packet Radio Systems. 3652 West Cypress St., Tampa, FL 33607 


78 73 Amateur Radio • September, 1987 


CIRCLE 152 ON READER SERVICE CARO 




















tion of BY1PK [which] marked a 
new Spring in Chinese amateur 
Station” activity.) Some stations 
existed before 1949, some were 
on the air in the 60s, but there was 
little activity and most of it was 
NOTES FROM FN42 and September 26 to 27th (same with eastern European stations. 

It is perfectly appropriate for the hours) for phone. It is ‘‘To encour- Han Dong was appreciative of 

73 International column to empha- age...amateurs to work each oth- the question and the ‘‘carefulness 

size September 17 as a day to re~ er and to promote communication and friendliness” of the ques- 

member, because the US. Con- skills between amateur stations tioner. Thanks to Sil Marini 

stitution, signed in Philadelphia worldwide. Non-Scandinavian WPE4IIO (SWL) who was the one 

200 years ago this date, has had stations will try to work as many who first raised it. He has a 

influence on the forms and con- Scandinavian stations as possi- BY1PK QSL dated 2/12/64. 

tents of the constitutions ofcoun- ble.” Also for SWLs. Eligible pre- Israel. 4Z4MQ of IRAC's 40th 
tries all around the world. Also, fixes: LA/LB/LG/LJ, JW, JX, OF/ Year Committee (PO Box 4099, 

considerable source material for OG/OH/OI/OHa/OH0M/OX/OY/ Tel Aviv, Israel) will welcome sug- 

the Constitution came from other OZ, SJ/SK/SL/SM, and TF. De- gestions for the celebration of the 

lands: the British (unwritten) con- tails from your local club. Club’s 40th anniversary. (Tselil 

stitution, English common law, China. Chang Han Dong has Harmoni, quoted in Westlink Re- 

the Magna Carta, Germany, Italy replied to questions asked him by port 0499) 

(some old papal bulls), and an- the International Editor, who re- Europe. Also from that West- 
cient Greece, to name Just a few. cently wrote in this column, link Report : Lots more 6-meter DX 

Many of our Founding Fathers Chang Han Dong writes_“It is coming. In Great Britain, the 50- 

hadclassical educations. would have been proper to say and 70-MHz bands are becoming 

We share September celebra- ‘Han Dong writes,’ ” since Chang available to UK Class B licensees, 

tions of national beginnings with is the family name, or in his case, and the SO-MHz UK allocation ex- 

12 countries with Independence “Xiao Chang writes,” meaning pands to 50.0 to 52.0. Also ex- 

Days (plus Botswana’s ’’Botswa- young Chang. Thanks to Xiao panded: Region 1 70-MH2 band, 

na Day,” and that’s what that is — Chang from Lao Editor (Old Edi- to 70.0 to 70.5 in Great Britain. 

it dropped its old name, Bechua- tor)....He also explained about Ireland and Gibraltar amateurs 

naland, in 1966) and 5 National BY1PK: This station began aga/n have this band. Cyprus may, 

Days. The twelve: 3 —Oafar, 7— in the 1980s. (It was “the resurrec- soon. 6 meters is coming to life in 

Brazil, 15—Guatemala, El Sal¬ 
vador, Costa Rica, Honduras, 

Nicaragua, 16—Chile, 21—Be¬ 
lize, and 22—Mali. The five: 10— 

Belize, 11 — Chile, 22—Lebanon, 

23—Saudi Arabia, and 23—South 
Yemen. 

The 7th is Labor Day (U.S.), 

Labour Day (Canada); the 8th is 
World Literacy Day (hams can 
help reduce illiteracy, which so 
severely handicaps too many peo¬ 
ple); Bulgaria ended its Monarchy 
on the 9th (1946), and Japan has 
its Respect for the Aged Day on 
the 15th. 

The 21st is Federal Thanksgiv¬ 
ing Day in Switzerland, the 24th is 
Third Republic Day, Ghana, the 
25th is Referendum Day in the 
land of the headwaters of the Nile, 

Rwanda, and it is Confucius Day 
in Taiwan on the 28th. 

ROUNDUP 

Cyprus. No word on whether 
C4LWF will be activated for the 
“Limassol Wine Festival” during 
the first fortnight of every Septem¬ 
ber. “but since it has been estab¬ 
lished as an annual event” since 
1961. the odds seem favorable. 

See the Roundup section of this 
column for January, 1987, fora bit 
more information. 

Finland. The 29th Scandina¬ 
vian Activity Contest is 1500 UTC 
on the 19th (of September) to 
1800 UTC on the 20th. for CW. 




Ireland, with 9 stations autho¬ 
rized; 11 more permits are pend¬ 
ing for 50 MHz. Some 6-meter 
operation now permitted by Gi¬ 
braltar, Greenland, Iceland, Nor¬ 
way, and Spain; possibly coming: 
from Malta, Cyprus, West Ger¬ 
many, and Yugoslavia. (RSGB, 
GB2RS News Service, G8AUU) 

U.S.S.R. Russians were “the 
earliest to grasp the possibilities 
of short-wave broadcasting.” ac¬ 
cording to a four-page report on 
“World Broadcasting” in The 
Economist for June 6, and was 
among the most prolific of the 31 
countries now engaged in exter¬ 
nal broadcasting. The Soviet 
Union also has stopped jamming 
the Voice of America. Surveys 
have shown that what listeners ev¬ 
erywhere want most is fast and 
accurate news. A poll of Eastern 
Europeans, taken while they were 
away from home, showed that 
45% of them had heard of the 
Chernobyl disaster from external 
broadcasts, 24% from newspa¬ 
pers, and 24% by word of mouth. 

Kenya. At least two hams in 
Nairobi read 73. 5Z4BP, interest¬ 
ed in the DX Dynasty Award, calls 
us an “excellent publication.” 
Thanks! Write us some news of 
your area for this column—please 
not in the official language of 
Kenya (Swahili) unless you trans¬ 
late it also. We’ll make note of 
your Independence Day in the De¬ 
cember issue. How is the planning 
coming along for the AFBC (Af¬ 
rican Broadcasting) of TV? (Nairo¬ 
bi hosted 190 delegates from 49 
countries almost a year ago to dis¬ 
cuss this.) TV’s potential for 
teaching young and old in any 
area you can think of is enormous. 
Evening schools for adults in rural 
areas of the Ivory Coast, for exam¬ 
ple, have been credited with 
bringing improvements in health 
care and agricultural techniques. 
World Press Review reported in 
January that some viewers 
walked 62 miles to watch pro¬ 
grams. 



AUSTRALIA 


Jim Joyce VK3YJ 
44 Wren Street 
Altona 3018 
Victoria 
Australia 


A CORRESPONDENT’S REPLY 


Being one of the original con¬ 
tributors to this column, I was 
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pleased to see a note by the Inter¬ 
national Editor (March, 1987, is¬ 
sue) reminding readers to send 
IRCs to cover return postage if in¬ 
formation is requested from the 
correspondents* I would like to 
add to this. 

Since Australia is classed as 
“the flavour of the month“ in 
Amenca at present, I have proba¬ 
bly had more than my share of 
request letters over the last four 
years, This, I don’t mind, but as a 
person who works six days per 
week, it does not leave me much 
time for amateur radio, let alone to 
chase up some requests. 

Like the gentleman [The Editor 
questions that description] who 
sent an eight-page letter with 10 
questions, some broken into two 
or three parts, so, in total, 20 ques¬ 
tions to be answered. Since most 
were centered on an area 1,000 
miles north of my QTH, my reply 
involved several interstate let¬ 
ters plus phone calls, and plenty 
of time. 

That was probably the worst 
request I have received, but oth¬ 
ers were not far behind. However, 
the thing that really upsets me 
most are the requests for articles 
to be sent—at my expense— 
books, magazines, local amateur 
radio publications, tourist infor¬ 
mation, etc. 

A typical example was when 
the special amateur radio enve¬ 
lope was published in Australia. 

I publicized this fact in my col¬ 
umn...and I am still waiting, after 
several years, for many reim¬ 
bursements for the envelope plus 
overseas postage. Airmail to the 
U.S- is $A0.90 (letters), and books 
cost from $A2 to $A20 plus 
postage, so perhaps you can un¬ 
derstand why requests like that 
now go right into the wastebasket 
if there is no SASE included so 
that I can inform them of the 
cost of the item and the postage 
required. 

.. .and phone calls. It’s not all 
bad occasionally you get a 
laugh, like one Sunday evening, 
sitting down to enjoy a roast din¬ 
ner, I heard the phone ring.“This 
is W5—. I am just reading your 
article and thought I’d give you 
a call.” 

Into the oven goes my once-a- 
week roast dinner. 

After preliminary discussion 
about the article, the gentleman 
[Well, maybe this one was—Ed,] 
discloses that it is 2 a.m. at his 
QTH and he is sitting on—that is, 
er, he is calling from, his toiletl 
After a 35-minute conversation I 
was really broken up by his re¬ 


quest: a QSL card for this contact, 
by phone! 

I ask you, how would you fill in a 
QSL card for someone sitting on a 
thunderbox 7,000 miles away and 
calling by telephone? Readability 
5 Strength 9 with occasional 
QRM? 

This chap has since rung me to 
confirm the contact! 

RISING TO THE OCCASION 

A radio operations centre, set 
up at only a week's notice and 
manned by amateurs, provided 
an impressive communications 
network for this year’s Melbourne 
to Hobart Yacht Race. A last- 
minute change in the administra¬ 
tion of the Race saw the Tasmani¬ 
an Yachting Association take over 
the D.S.S. role, to work with the 
Queen Racing Club of Victoria 
and the Royal Melbourne Yacht 
Squadron. The main effect was 
the need to set up a roster of 
trained operators to man the Tas¬ 
manian end of the sophisticat¬ 
ed network linking Victoria, radio 
relay ships, and every boat in 
the fleet, from the moment the 
first one left Portsea, Victoria, 
to when the last one tied up in 
Hobart. 

Greg Johnson, an amateur op¬ 
erator for the past 25 years, who 
has been closely involved with 
communications for this Race 
since its 1973 inception, was 
asked to coordinate. Nine regis¬ 
tered members of the W.I.A. were 
co-opted into a team of radio oper¬ 
ators working around the clock on 
a roster system. 

Although all were trained op¬ 
erators and many had experience 
in emergency radio communica¬ 
tions under difficult circum¬ 
stances such as Civil Defense 
emergencies, “none had ever 
had any experience in running a 
yacht race,” said Mr. Johnson. 
The end result was so successful, 
however, that it is possible that 
radio amateurs will again help 
man the radio centre for next 
year’s race. 

The experience and expertise 
of qualified radio operators has 
long been used in emergency ra¬ 
dio operations, and it seems natu¬ 
ral to extend these in helping in 
such major events as the Mel¬ 
bourne to Hobart, where good 
radio contact is of such vital im¬ 
portance. So, for amateurs them¬ 
selves, the experience has been 
invaluable and has made them 
appreciate just how much be¬ 
hind-the-scenes organization 
goes into something like the West 
Coast Race. 
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The landing strip on Cocos-Keeling; Home Island at last! 



There were lighter moments, 
too. Like the phone call in the ear¬ 
ly hours of one morning. A ques¬ 
tion was asked; “Can you tell me 
something about seduction?" It 
took a moment for the operator to 
remember that there was a boat in 
the fleet called Seduction . 

Operators involved in the proj¬ 
ect were VK3CCX. VK7KJ, -KJA, 
-KRB, -U. -FB. -ZAR, -NTL, -KV, 
-KDA, and -DJ with his two sons, 
Andrew and Peter. 

My thanks to John VK7JK of QRM 
and The Hobart Mercury for this 
information. 



COCOS (KEELING) ISLAND 

J. B. (Jim) Smith VK9NS 
POBOX90 
Norfolk Island 
Australia 2899 


The following was edited espe¬ 
cially for the International Section 
by 73's DXpert, Chod Harris 
VP2ML—Ed. 

The dread amateur-radio nem¬ 
esis Murphy was a constant com¬ 


panion on my 1987 expedition 
to Home Island in the Cocos Keel¬ 
ing chain. Despite almost continu¬ 
ous problems, however, I man¬ 
aged more than 10,000 QSOs as 
VK9YS from this rare location 
(38th on The DX Bulletin's Most 
Wanted survey.) 

The trip originated out of sev¬ 
eral conversations with Bob Winn 
W5KNE, editor of QRZ DX, and 
with Cress Clunies-Ross VK9YC, 
who maintains a home in the 
islands. We discussed setting 
up an amateur radio station on 
Home Island for the use of visiting 
hams who wanted to be on the 
receiving end of a pileup, for a 
change. 

Murphy’s first contact with the 
expedition was in breaking up the 
three-man crew into two groups, 
as Bob’s and Cress's schedules 
could not mesh. So Cress went 
first to Home Island to get the sta¬ 
tion set up. with myself and Bob to 
follow in a few weeks, 

Murphy immediately struck 
again, as the fully-assembled 70- 
foot tower with 8-element log peri¬ 
odic beam crashed to the ground 
as it was being raised. Cress 
worked on the repair of the tower, 
but had to order replacement 






Bob Winn W5KNEA/K9YWice^brates the toading of at! the gear into our 
host 's truck. 


John ClunieS‘Ross puis the finishing touches on the 75-30 MHz tog-pe¬ 
riodic beam. 


parts of the beam from Australia. 
Then my FL2100 amplifier failed 
to arrive; then Bob Winn did not 
arrive as scheduled. Things were 
looking very bleak for this trip. 

Fortunately Murphy took a short 
break from his trouble-making, 
^nce i ran into Bob at the De¬ 
partment of Communications, 
arranging for his VK9YW license. 
(His hotel had lost his reser¬ 
vation.) The rest of our day went 
far better, as we obtained our 
licenses, visas for Cocos-Keeling, 
and air transport without undue 
difficulty, although Bob^s credit 
cards weren't accepted for the 
charter flight to Home. We even 
negotiated a reduced rate for 
our excess baggage. Finally, 
John VK6JJ offered to loan his 
FL2100. to replace the still¬ 
missing amp. 

Cocos-Keeling Rnally 

The next day we survived the 
humorless check-in procedure, 
and were soon high over the 
Pacific, on the 2700-lcm flight to 
the remote archipelago that lies 
1000 km from the Indonesian 
coast. As we circled Home Island 
for landing, we marveled at the 
color range of the central lagoon, 
from white through every shade of 
blue to dark purple. 

Our hosts John and Vicky Clu- 
nies-Ross met us at the airport 
and helped us load our consid^- 
able luggage into John's truck. 
We repeated this procedure at the 
lagoon jetty, tof the 8 Jem boat ride 
othe VK9YC QTH. Soon we were 
settled in our rooms, and spread¬ 
ing our ham gear among the 
classrooms of a 100-year-old 
schoc^ouse. 

it soon became apparent that 
Murphy had 8own over to Home 
Island with us. Grounding prob¬ 



The VK9YS operating position, with fCOM 740, Yaesu FL2100, and 
RTTYgear. 


lems plagued our two separate 
stations until our hosts installed 
two 6-foot ground rods wHh a pow¬ 
er shovel. Then the 18-30 MHz 
log periodic proved unusab^. We 
k>wered the beam and spent the 
next several hours disassembling 
it, cleaning the elements, and re¬ 
assembling them. The balun was 
a total loss, so we substituted an rf 
choke made of coax. Soon the 
beam was back up and running, 
but its frequency range limited its 
use to 10 and 15 meters. Further, 
the beam was rotated by hand, 
and many frozen bearings limited 
rotation. 

We made do with a dipole and 
ground plane on 20 meters while 
we waited for the promised re¬ 
pair parts of the larger log-pe¬ 
riodic. Mutual interference was a 
constant problem, because the 
antennas ail hung off the same 
mast. 

The next weekend we went 
ahead and erected the larger 
tower, even though the beam 
parts had still not arrived. The 
additional support for low-band 
antennas and separation from 
each other's antennas reduced 
interference and boosted our 
QSO rates. 

Band Conditions 

Although I usually made the 
sunrise 80-meter opening. Mur¬ 
phy reared his head frequently, 
as generator problems often 
took off the air during the cru¬ 
cial morning 40- and 20-meter 
openings. 

Despite the problems. Bob and 
1 managed plenty of contacts. 160 
meters was especially rewarding 
during the short pre-sunrise 
openings. 80 meters was not as 
pleasant, as local QRM made CW 
contacts almost impossible, ar^l 


heavy interference from Eu¬ 
ropean low-band DXers marred 
the SSB operation. 40-meter CW 
also proved effective, and I even 
managed almost 500 QSOs on 
40 SSB. between the broadcast 
stations. 15 meters yielded many 
QSOs; 1 racked up nearly 3,000 
on the band, even at the bottom 
of the sunspot cycle. Even 10 
meters produced a few hundred 
QSOs. 

Then on Tuesday the long- 
awaited beam parts arrived. We 
spent the better part of the next 
two days assembling and fitting 
the rear boom section into the 
existing front half of the anten¬ 
na, at the t(^ of the tower. We now 
had a 20-meter beam! But Mur¬ 
phy wasn't through with us yet. 
The brand new rotor control 
box spewed smoke when first 
switched on, and the rewound 
transformer also blew up with a 
bang. 1 salvaged a transformer 
from a defunct reeMo-reel tape 
recorder, and supplied power to 


the rotor control. But now the con¬ 
trol wire to the rotor at the top of 
the tower showed open. Once 
more we had to climb the tower 
and rewire the rotor. I lost count of 
the number of times I climbed the 
two towers. Finally everything was 
set, but we had only two days to 
make use of this valuable addition 
to our antenna farm. 

Despite all the myriad prob¬ 
lems. &(to and I togged 18.500 
QSOs from Cocos-Keeling. in¬ 
cluding 87 much-appreciated 
contacts on RTTY. About one 
third of my contacts were with 
Japanese DXers. and about one 
third were on CW. Bob spent 
so much time leaning on his op¬ 
erating table during his first- 
ever expedition that he dam¬ 
aged a nerve in his arm. Never¬ 
theless. he caught the expedi¬ 
tion fever, and is itching to go 
out again soon, damaged nerve 
and all. 

Many thanks to Cress, John 
and Vicky Clunies-Ross. John 
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4c Howie, VHF, Baw, Alpha-^Oelta, Connectors, Wire t CaWe, 

^ Synthetic Bope, Spi-Bo, HFJ, Heil, Hetz, Smiley ducKS, ^ 
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DEALER DIRECTORY 


Burttwik CA 

New HAM store open and ready to 
make a DEAL. We rany all lines, ship 
UPS, and arc open Sunday. A-TECII 
ELECTRONICS, 1033 Hollywood 
Way, Burbank CA 91505 <818^845> 
9203. 


San Jose CA 

Bay Area's newest amateur radio 
store. New & used amateur radio sales 
& service. We feature Kenwood. 
ICOM, Azden, Yaesu, Ten-Tec, San¬ 
tee & many more. Shaver Radio, 
Inc., 1775A S. Winchester Blvd., 
Cam]ibell C A 95008,370-«605. 


Newcastle DE 

Factory authorized dealer! Yaesu, 
ICOM, Ten-Tec, KDK, Kenwood, 
AEA, Kantronics. Santee. Full line of 
accessories. No sales tax in Delaware. 
One mile off 1-95. Delaware Amateur 
Sapply, 71 Meadow Road, New 
Castle DE 19720,328-7728, 


Miami FL 

Casa Marconi, Inc. Pre-owned com¬ 
munications equipment. We do re¬ 
pairs. Send SASE for prices. Casa 
Marconi, Inc., 7189 SW 8di Street, 
Miami FL 33144,264’«443 


Preston ID 

Ross WB7BYZ has the largest stock of 
amateur gear in the Intermountain 
West and the best prices. Call me for 
all your ham needs. Ross IRstribut- 
ing, 78 So. State, Preston ID 83263, 
852-0830. 


Derry NH 

Serving the ham community with new 
and used equi^Nnent. We stock and ser¬ 
vice most major lines: AEA, Astron, 


B&W, Cushcraft, Encomm, Hy-Gain, 
Hustler, ICOM, Kenwood, KLM, 
Larsen, Mirage, Mosley; book.s, ro¬ 
tors, cable and connectors. Business 
hours Mon.-Sat, 10-5, Thursday 10- 
7. Closed Sun./Holidays. Rivendell 
Electronics, 8 Londonderry Road, 
Dwry Nil 03038,434-5371. 


Lyndhurst NJ 

Finally a ham store in NJ. Located 1/4 
mile south of Rt. 3. Hours M-F 10 
a.m.-Op.m.,Saturday I0a.m.-7p.m. 
Visa/MC. Abauis Systems, 276 Ori¬ 
ental Place, Lyndhurst NJ 07071, 
9394)015. 


Jamestown NY 

Western New York's finest amateur 
radio dealer featuring ICOM-Larsen- 
AEA-Hamtronics-Astron. New and 
used gear. VHF Communications, 
915 North Main St., Jamestown NY 
14701, (716)-664-6345. 


Columbus OH 

Central Ohio's full-line authorized 
dealer for Kenwood, ICOM, Yaesu, 
Ten-Tec. Info-Tech, Japan Radio, 
AEA, Cushcraft, Hustler, and Butter¬ 
nut. New and used equifHnent on dis¬ 
play and operational in our 40(X) sq. ft. 
store. Large SWL department too. 
Universal Amateur Radio, 1280 
Aida Drive, Reyntddsburg (Colum¬ 
bus) OH 43068,866-4267. 


Dallas TX 

In Dallas since l%0. We feature Ken¬ 
wood, ICOM, Yaesu, AEA, Butter¬ 
nut, Rohn. amateur publications, and a 
full line of accessories. Factory autho¬ 
rized Kenwood Service Center. EJec- 
tronic Center, Inc., 2809 Ross Ave., 
Dallas TX 75201,526-2023. 


DEALERS 

Your ctNnpany name and message can contain up to 25 words for a.s little as $199 
yearly (prepaid), or $50 for three months (prepaid). No mention of mail-order 
business permitted. Directory text and payment must reach us 60 days in advance 
of pidilication. For example, advertising for the December '87 issue must be in our 
hands by October 1st. Mail to 73 Amateur Radio, WGE Center, Peterborough. 
NH 03458. ATTN: Hope Currier. 
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Jim Gray W1XU 
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A= Next hif^er frequency may also be useful 
B = Difficult circuit this period. 
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Q=Qood, F=Fair, P = Poor. *= Chance of solar flares. 
# ^ Chance of aurora. 

NOTE THAT NIGHT WAVE LETTER NOW COMES RRST. 


The outlook for September is generally good, especially for HF bands, DX possibil¬ 
ities, and late operation on the higher bands (10,15,20). Conditions on a day-to- 
day basis are likely to vary according to the chart below. Trends are shown as 
conditions change. 
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VK6JJ. Heather VK2HD, Ken 
VK5QW, Kan JA1BK, and Gin 
JA1ACB, and all the members of 
the Heard Island DX Association. 


□ 

FRANCE 

Chuck Martin F/AB4 Y 
CPUA-316 

American Embassy Paris 
APO NY09777, 

Chuck writes that Paris dosed 
down for the summer—he was off 
to the Riviera fora two-week vaca¬ 
tion and would write us a report on 
amateur radio in the south of 
France. 

The Paris International Ama¬ 
teur Radio Association (PIARA) is 
dedicated to serving the interna¬ 
tional amateur community in Pahs 
and throughout metropolitan 
France. Membership is free and 
open to all, and all members re¬ 
ceive the monthly newsletter, the 
Bugle. 

It was started by internation¬ 
al amateurs here because licens¬ 
ing and operating in a foreign 
country involves special prob¬ 
lems. The bureaucracy involved 
in obtaining a license can be baf¬ 
fling. as can be regulations, writ¬ 
ten in French. It also is difficult to 
get parts for U.S. equipment. 
PIARA has helped with these 
problems. 

PIARA meets the last Saturday 
of each month at Chez Jenny, an 
Alsatian “brasserie^’ in the 3rd Ar- 
rondissement (district) of Paris. 
Their specialty is choucroute 
royale, a delicious platter of 
sauerkraut, smoked pork chops 
and sausages, all steamed in 
champagne. Sometimes we have 
breakfast meetings ChezF/AB4Y, 
where we have L’Aunt Jemima 
and Les Hash Browns, and an in¬ 
ternational dish: Creamed Chip 
Beef on Croissants. 

Paris has one functioning 2m 
FM repeater. FZ1THF (tres haute 
frequence) —very high frequen¬ 
cy—is on channel R0: 145.000/ 
145.600. Sadly, there is a great 
deal of malicious interference 
and jamming in Pahs. The re¬ 
peater has had to be shut down 
for long periods. There is simplex 
FM on 145.500 and 145.550. 
There Is a superb 70-cm repeater 
on 431.725/ 430.125, callsign 
FZ1UHF. All FM repeaters In 
France require a 1750-Hz access 
tone. 


Packet stations are active 
throughout France. There are two 
operating digipeaters in Paris: 
F6ABJ-2 and FF6KAL. There are 
three active PBBS systems: 
F6ABJ, F5LO, and FCIHPI. It Is 
possible to connect with stations 
from the Channel coast to Or¬ 
leans. Packet is expanding 
through France, and it soon will be 
possible to connect throughout 
the nation. There Is no 220-MHz 
allocation in Europe, so Interlinks 
are planned for the 430-440-MHz 
band. 



NEW ZEALAND 


D. J. (Des) Chapman ZL2\/R 
459 Kennedy Road 
Napier 
New Zealand 

Hi from down under, again—no, 
we haven’t dropped off the end, 
just having a short enforced 
spell under doctor’s orders. Just 
as well I was fit and healthy 
this time last year when I was 
visiting in the U.S. and Canada, 
in fact, just about the time of 
writing this column 12 months 
back, I was visiting 73 and be¬ 
ing shouted a long, cool 807 (or 
TUI—depending upon where you 
are from). 

EARTHQUAKE 

At 1430 hours NZT on Mon¬ 
day, March 2, a large earthquake 
centered in the Eastern Bay of 
Plenty, North Island, caused mil¬ 
lions of dollars damage to the 
towns of Whakanatne, Edge- 
cumb, TeTeko, Kawerau, and the 
surrounding rural areas of the 
Rangitiki Plains Basin. Wide¬ 
spread damage to property, tele¬ 
phone service, power supplies, 
water and sewage services, but 
miraculously there was no loss 
of life. 

Amateur radio was again to the 
fore, providing additional com¬ 
munications for the overloaded 
Civil Defense system, which was 
also operated mostly by ama¬ 
teurs. The state of emergency 
was lifted on Thursday the 7th and 
replaced by a local emergency 
declaration for the Whakatane 
District. The length of the state 
of emergency was 76 hours, and 
the Regional CD HQ handled 
697 messages on their network 
alone, beside the many hundreds 
more handled by the amateurs on 
their localized emergency nets. 


both simplex and through local 
repeaters. 

Large factories, processing 
dairy products and those in paper 
manufacturing were the most af¬ 
fected by structural damage, but 
ground and property damage was 
extensive, with large cracks and 
gorges snaking their way through 
the landscape. 

NZARTCALLBOOK 

Well, the NZART Callbook is 
out, with the many sections of use¬ 
ful information on such things 
as NZART Information, the ITU 
Amateur Radio Disciplines, Oper¬ 
ating Information, an Interna¬ 
tional section including the DXCC 
lists, DX zones, etc., other radio 
services within ZL, and a Data 
section. All this as well as the am¬ 
ateur callsigns for ZL1-4, ZL de¬ 
pendencies, and South Pacific 
island callsigns. Quite a bargain 
at $NZ13.00 (around $US7.00) 
plus postage and packing, from 
NZART Headquarters, PO Box 
40-525, Upper Hutt, New 
Zealand, 

After making sure my own en¬ 
try was correct, the summary of 
ITU Annual Reports for 1986 
caught my eye. Tm a sucker for 
figures (all kinds). Look at the 
comparisons between those in 
the Society who are licensed 
hams (first column of percent¬ 
ages) and the licensed hams who 
are members of the Society—sec¬ 
ond column: 

Region I 45% 48% of 352,793 
Region II 87% 27% of 558,699 
Region III 91% 24% of 751.130 

Wouldn’t we be a strong voice if 
every country had a 100% menv 
bership in their society, like In¬ 
donesia has with its 40,000 li¬ 
censed operators, all belonging. 
There are other countries in the 
100% group, too, but in most cas¬ 
es only from 30% to 50% of li¬ 
censed amateurs belong to their 
country’s Society—which is the 
voice of Amateur Radio at the na¬ 
tional and international bargain¬ 
ing tables. No wonder we have to 
fight so hard to maintain our fre- 
quencies, etc. — how much 
stronger would our voice be if all 
1,662,622 licensed amateurs 
were Society members instead of 
the 501,595 who do belong. 

RIVER CITY CONFERENCE 

Our annual conference has 
been and gone—this year it was 
the “River City Conference,” at 
Wanganui, in the North Island. 
Among the usual remits on fre¬ 


quencies, CW, power, etc., there 
was a report from a tribunal set up 
at the 1986 conference to exam¬ 
ine “Structure and Control of Our 
Society," and make recommen¬ 
dations to NZART members and 
Council on any changes consid¬ 
ered necessary to make our soci¬ 
ety functionally better. 

The report was accepted, and a 
working group formed to oversee 
changes to take place at the 1988 
conference. Basically, the main 
changes are as follows {from in 
light type, /Din boldface): 

•Control by a president, vice 
president, and 17 councillors 
elected for two-year terms. Con¬ 
trol by a board consisting of a 
president, four directors, a sec¬ 
retary, and a treasurer, elected 
or appointed for a two-year 
term. 

•Councillors elected on a Dis¬ 
trict basis, the numbers propor¬ 
tional to the numbers of members 
in the Districts. Zones to be cre¬ 
ated, each Zone to elect a zone 
chairman (by the Branch/Club 
delegates within the zones) who 
will be the link between HQ, the 
board, and Branches/Clubs, 
and members. 

The only area of contention is 
the number and size of branches 
in the proposed zones. 

HANG-MOBILE 

Not to be outdone by the mo¬ 
bile operation from the Space 
Shuttle, ZL amateur Guy Kendall 
ZL2BIV operated a mobile station 
from a hang glider on Sunday, 
March 8. Flying at altitudes of up 
to 6,500 feet near Lake Tekapo 
in the South Island, Guy had a 
QSO with Roger Corbett ZL3THQ 
through the 680 repeater near¬ 
by, and another QSO on simplex 
with the same station, 100 miles 
away. A Kenwood TR-2500 2m 
hand-held taped to the control bar 
was used. [A nifty photo from 
Break-In could not be used for 
technical reasons—photos al¬ 
ready screened and published 
won*t reproduce well in another 
printing—Ed.] 

We are troubled here in ZL by 
hang-glider pilots using 2m hand¬ 
helds for air-to-air communica¬ 
tions, who are not licensed am¬ 
ateurs. They use our repeaters 
and frequencies, but are hard 
to locate since they can access 
the repeaters at great distarices. 
The problem has iricreased since 
proper import licenses are no 
longer required and ham gear is 
therefore easier to obtain by norv 
licensed persons. Are other coun¬ 
tries having this problem?^ 
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EVER SAY DIE 



ARE WE HAVING FUN YET? 

Okay, what*s the most fun you 
remember having in amateur ra* 
dio? This is a hobby, in case 
you've lost perspective—it's sup¬ 
posed to be fun. Indeed, if the 
darned hobby isn't fun you’ll prob¬ 
ably fade away even before smok¬ 
ing, fat or too many 807s get the 
ARRL to issue you their final and 
most coveted award, your “silent 
key” certificate. 

The word I have from a reliable 
source within the League is that 
the next "world” Is made up of 
anti-matter, with the result that 
radio uses negative frequencies. 
Our positive frequencies can be 
heard weakly reflecting through 
when conditions are just right, but 
the signals from “the other side” 
are so weak they just add some 


background QRM to our pileups 
and few ever get through. That 
may not seem fair, but If you stop 
and consider all of the rotten 
things you've done, perhaps 
you'll agree this is well warranted. 

Hey. don't look at me with that 
innocent look, I've been around 
this crummy hobby long enough 
so I've heard you out there. I've 
heard you kerchunking repeaters. 
I've heard you jamming the ser¬ 
vice nets. Even worse. I’ve heard 
you in DX pileups intentionally 
and illegally interfering with your 
fellow amateurs. I've heard your 
bad language—your fatuous re¬ 
marks—your calling CQ without 
checking the frequency—tuning 
up your rig on the air instead of 
into a dummy load. No, you're 
guilty and probably need a few 
years of come-up- 
pance so you'll be a 
better person when 
your spirit is recycled. 

Yes, I’ve seen you at 
your ham club making 
life miserable for any 
Novice who dares to 
come to a meeting— 
I've seen you at the 
flea markets looking 
for some poor sucker 
selling a rig who 
doesn't know what it's 
really worth—and I've 
seen you pawning off 
hopeless gear as “like 
new” at the same flea 
markets. Shameless. 

You think I don’t 
know what you were 
doing when you were a 
kid in your hamshack 
while your peers were 
out dating? I wouldn't 
wonder that Hiram 
Percy Maxim will per¬ 
sonally be waiting to 
sign your Silent Key 
certificate and issue 
you a spark transmitter 
with welded key con¬ 
tacts. 


No amount of church-going or 
religious contributions are going 
to absolve you from your sordid 
ham past. Not even political con¬ 
tributions will get you out of this 
one. No, you sinner, the only way 
you can repent and have even a 
ghost of a chance at absolution is 
to get started immediately Elmer- 
ing teenagers into the hobby— 
and proselytizing for a no-code 
ticket. I’m talking fanatic now, not 
lip service. 

It's too late to drop out of 
the hobby and hope Hiram 
won’t notice as you try to slink 
by him, hiding your Silent Key 
certificate. No, once you got 
your ham ticket you accepted 
the responsibility to produc¬ 
tively use the billions of dollars of 
radio frequencies reserved for 
hams. 

Oh yes, I was asking about 
fun. Hamming has got to be 
fun if we're going to help it sur¬ 
vive. So what’s ham fun for 
you? Is it using your ten kilowatts 
to grind those low power turkeys 
into the noise level? Or do you 
get your enjoyment helping 
others work a rare one by offering 
to run a list? Are you handling 
QSLs for some rare one. making 
hamming a tad more fun for him? 
Are you getting your kicks from 
Elmering youngsters? Perhaps 
you're running a repeater which is 
making hamming more fun for 
dozens? 

I've been hanging around 20m 
lately, but DX has been slow, so 
almost every contact I've had 
has been with a retired person 
without much to talk about. That 
gets old fast. 

The early days of repeaters 
were fun. I used to drive to the 
top of Pack Monadnock, about 
three miles from home, and see 
who I could work from there. On 
good nights I was able to work 
New York City—and occasionally 

Continued on page 42 



QSL OF THE MONTH 
To enter your QSL, mall it In an envelope to 
73, WGE Center, 70 Rte. 202 N., Peterbor¬ 
ough NH 03458, Attn: QSL of the Month. 
Winners receive a one-year subscription (or 
extension) to 73. Entries not in envelopes 
cannot be accepted. 
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QRX 


EDITED BY BRYAN HASTINGS KA1HY 


Celestial PBBS 


THE LONG-AWAITED BULLETIN BOARD 
SYSTEM OF FUJI OSCAR-12 has been suc¬ 
cessfully loaded and is apparently functioning 
well. It is estimated that in its first few days of 
operation, over a hundred messages have 
been posted and received. This comes after 
more than ten months of hard work in over¬ 
coming earlier software problems and con¬ 
straints on use imposed by a tighter-than-ex- 
pected power budget The software was 
finally loaded by JAMSAT technicians at 0440 
UTC on June 21. 

The experimental mailbox software Version 
1.0 has some limitations, and is slightly differ¬ 
ent from the descriptions given in QST and 
ASR. Version 1.0 of the mailbox program has 
the following commands; 

F ; List latest 10 message headers with 
message number 
F* List all the message headers 
Rn > : Read a message numbered n > 

W : Send a message. You will be asked 
receiver and subject. Send CR > 
CR > or CR > Z CR > to end the mes¬ 
sage. 

Kn> : Kill a message numbered n>, A 
message being read by other sta- 
tion(s) cannot be killed. FO-12 BBS is 
a multi-user system. Only originator 
of the message can kill messages. 

H : Help 

Your TNC should be set for the following 
parameters: 

Protocol ; Version 2 WA8DED PROMs 
needed for TNC-1. 

Command TNC-1 : V2 
TNC-2: Ax25l2v2 0N 


T1 Timer : 6 seconds or longer 

Command TNC-1 : F6 
TNC-2;FRack6 

Max Frames ; 2 or 3 is suggested 

Command TNC-1 : 02 or 03 
TNC-2; MAX 2 or MAX 3 

The callsign of FO-12 which you use to con¬ 
nect is 8J1JAS, There is no logout command; 
simply disconnect using the TNC's discon¬ 
nect command. No personal mail is supported 
by the first version. 

Good luck on using the first satellite PBBS! 

RS~10and 
RS~11 Launch 


THE LAUNCH IN LATE JUNE OF THE SOVI¬ 
ET UNION’S LATEST AMATEUR RADIO 
SATELLITES went off without a hitch, and so 
far have been doing well. The RS-IO and the 
RS-11 appear to be identical except for their 
frequency use. Both use five modes (K. T. A. 
KT, KA). Uplinks are 15m and 2m: and down¬ 
links are on 10m and 2m. 


JY1 Diplomacy 


HIS MAJESTY KING HUSSEIN JY1 OF JOR¬ 
DAN HAS BROKEN THE ICE with communi¬ 
cations with Israel, although not officially. The 
Radio Society of Great Britain reported that 
the event occurred on April 18th when His 
Majesty paid an impromptu visit to a British 
amateur, Ed Benou G0BBD. in Middlesex. 
England 

During his visit, the King, using his UK call¬ 


sign G0DEY/JY1, made numerous contacts 
on 20m SSB—most with Israeli hams! These 
contacts occurred in the week of the Jewish 
Passover celebration, and the King took the 
opportunity to extend his Passover greetings 
to the Israeli hams. Kol Israel, the country’s 
international shortwave service reported: 
"Once again, the amateur radio shortwave 
bands have been used in a most striking fash¬ 
ion to display international goodwill." 

This event is significant because there are 
no amateur radio exchanges permitted be¬ 
tween Israel and the surrounding Arab coun¬ 
tries. except Egypt. Perhaps this notable ges¬ 
ture of goodwill will help in freeing these 
restrictions. 

Stock in AR 


WILLIAM HIGGINS WA2RXQ, A MEMBER 
OF THE NEW YORK STOCK EXCHANGE, 

designed a mobile phone unit which allows 
him to do what normally isn't done—talk with 
customers directly from the NYSE’s floor, and 
trade stocks for them. Up until now, phone 
links to the floor (of which there are 7,000) 
have been linked only to the trading rooms of 
member firms. This is in accordance with the 
policy of the Big Board forbidding nonmem¬ 
bers of the Exchange, such as brokers’ 
clients, from having direct access to the floor. 

Higgins explains that his mobile communi¬ 
cations allows him lo give his clients better 
service, and gives independent brokers a 
weapon to compete with the powerful trading 
houses. Big Board officials see it differently, 
contending that Higgins is giving his cos¬ 
tumers an unfair advantage over investors 
who can deal only with off-floor brokers, and 
so have fought against his right to have a 
phone on the floor since 1980. Sixty-thousand 



Bob Lucas WA0DXZ/5 in the 73 Magazine Dodge GLH Turbo autocross car in Albuquerque NM The co-driver Marlene Ellis KA5WXM took the 
photo. They had just run the SCCA Rocky Mountain Solo II championships on June 13-14. and placed fifth in the event. 
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dollars in legal fees later, Higgins had his tight 
to a phone on the floor confirmed, setting a 
precedent which has inspired other indepen< 
dent brokers to go after their own institutions. 

First DA Ham 
Contact? 


ON JULY 15, JERRY TURPIN N4IMU (now 
AB4CT) and Art Ogden N4HAN, made 2-way 
digital audio contact on 145.09 MHz using 
packet to transmit the digital signals. Their 
speech was sampled 4000 times/second, giv¬ 
ing it a fidelity of about 2000 Hz, making it 
communications-grade audio. One drawback 
they encountered was that, given such a high 
sampling rate and low sending rate (1200 
baud), one second of speech has a delay of 
about ten seconds. Jerry is working on a pro¬ 
gram to reduce the sampling rate by looking 
for repeating units in speech—such as paus¬ 
es—in order to make contacts more real-time. 

Radio Shack in 
Amateur Radio 


THE FLOOD OF NEW NOVICES resulting 
from Novice Enhancement has spurred the 
Tandy Corporation, which operates 8,500 Ra¬ 
dio Shack stores worldwide, into joining the 
Amateur Radio market. Once it became ap¬ 
parent to the Vice President of Consumer 
Products Merchandising. Robert Miller, (a 
new ham), that the Commission would be ap¬ 
proving Novice Enhancement, he arranged 
for Gordon West WB6NOA and Fred Maia 
W5YI to prepare a Novice Package for the 
Radio Shack chain. This package became 
available in August. 

We look forward to Radio Shack’s increas¬ 
ing involvement in the Ham market. 

East-West 

Launch 


AS EARLY AS FIVE YEARS FROM NOW. the 
Soviet Union may begin to launch western- 
built OSCARS, according to representatives of 
several AMSAT national organizations, in¬ 
cluding Dr. Andras Gschwindt HA5WH, 
HA5HW, the lARU Region 1 satellite coordi¬ 
nator, was interviewed for the international 
shortwave broadcast “Media Network", 
which airs on Radio Netherlands. In the inter¬ 
view with program producer/host Jonathan 
Marks G8WGN. Gschwindt said that “the first 
step have been taken to arrange a launch of a 
Soviet rocket with a western-made satellite 
aboard, sometime around 1990." 

Arrgh! 


Just what is that annoying staccato transmis¬ 
sion which ranges along the HF bands at 
times, drowning out all contacts? Here's some 
info on the too-familiar Russian Woodpeck¬ 
er. .. 


There are three large over-the-horizon 
back-scatter (OTH-B) radar systems in the 
Soviet Union. One is located near Niko- 
layevsk-na-Amurye in extreme eastern 
Siberia, another near Nikolayevsk in the Cau¬ 
casus mountains, and a third near Gomel, 
about 175 miles southeast of Minsk. The first 
and last are directed at U.S. ICBM fields, and 
can provide up to an half-hour warning of a 
strike launched from the U.S. They can also 
detect U.S. planes. The third OTH-B radar 
system is directed southeast to provide warn¬ 
ing of a Chinese ICBM strike. The transmis¬ 
sions are extremely powerful—40 megawatts 
and more—and range across the HF band 
from 4 to about 27 MHz, depending on the 
ionospheric conditions. At dawn, they gener¬ 
ally appear at 14 MHz and below, often around 
14.215 MHz. The signals move up and down 
this band segment in 10 kHz steps at intervals 
of 30 seconds to ten minutes. The bandwidth 
varies from 30 kHz to more than 300 kHz. The 
Woodpecker has a basic pulse repetition fre¬ 
quency (PRF) of ten per second. 

VEC Meeting 


THE QUESTION POOLS used to test candi¬ 
dates for new or upgraded amateur licenses 
will be revised only every three years, and 
VECs will petition the FCC to return to the old 
rules governing code tests. These were the 
two main decisions of the VEC meeting held 
July 11 at the ARRL National Convention in 
Atlanta. The previous rules for the code tests 
stated that telegraphy tests “may" and not 
necessarily “shall" contain all required let¬ 
ters, numbers, and certain punctuation and 
operating procedure signs. 

Pirate Net 


IN LATE JUNE, the FCC. on a lead from West- 
link. shut down a pirate radio network in the 
Los Angeles area. It turns out that the group 
had been operating an FM repeater near the 
11 m CB band, and there is evidence that there 
were 2DD-3D0members in the group. Monitor¬ 
ing Times reports that “crossband inputs to 
the repeater included out-of-band CB frequen¬ 
cies, cordless telephone channels, and even 
the unallocated frequencies between UHF 
general mobile radio service channels” 

Most of the inputs used tone squelch, and 
the FCC confirmed to the press that the prima¬ 
ry repeater location for the network was atop 
the Palos Verdes peninsula, just south of Los 
Angeles. It's not known whether hams were 
involved in this network; the FCC did not iden¬ 
tify any of the busted members as hams in 
their release to the press. The FCC in San 
Diego also says that it is coming down hard on 
a number of businesses which have been sell¬ 
ing illegally modified radios and CB linears in 
California and Arizona. 

PRB-3 


IF THE FCC decides to farm out the issuing of 
secondary and special amateur radio call¬ 


signs. the ARRL won't be alone in asking to 
take on the project. Forrest Industries 
Telecommunications of Eugene, Oregon filed 
comments with the FCC asking to be named 
as a special callsign coordinator if the terms of 
PRB-3 are approved. 

Also wanting to be SCSCs are: Calibook 
Magazine, Buckmaster Publishing. The Cen¬ 
tral Alabama VEC Inc., the Sunnyvale VEC- 
Callsign Inc., Fred Maia W5YI, and others, 
including at least two or three reported re¬ 
quests from non-U.S. companies and individ¬ 
uals. 

Poiar Trek 


COMMUNICATIONS WITH AMATEUR 
RADIO SATELLITES as well as the interna¬ 
tionally operated Sarsat/Cospas satellites will 
be a vital part of a joint Russian/Canadian 
polar skiing expedition next February accord¬ 
ing to PA0DLO and G3IOR. Leonid Labutin 
UA3CR, a well-known polar explorer and Ra¬ 
dio Sputnik proponent, will be part of the 
group of Russian and Canadian scientists 
venturing across the pole late next winter. 

Voice and data communications may be 
employed on the satellites. A new hand-held 
satellite communications transceiver was re¬ 
cently demonstrated in a March issue of So- 
viyetskaya Rossiya. It is believed to be a low- 
speed data (perhaps packet) communications 
system that could probably be used with RS-9 
after it is launched. According to G3YJO, 
there have been preliminary discussions 
about carrying a UOl 1 DCE station with the 
expedition. 

PRB-3 Update 


THE FCC JUST RECENTLY CLOSED PRB- 
3, the vehicle for receiving proposals from the 
private sector on privatizing the issuance of 
specific callsigns in the Amateur Radio Ser¬ 
vice. The FCC is now considering these pro¬ 
posals. and it is expected that the Amateur 
Radio community will be able to select a 
specific callsign early next year. The FCC sug¬ 
gested a cost of $10-$100 for each selected 
call. Thanks to Fred Maia W5YI for this up¬ 
date. 

Articies 


Keep those articles coming in! Get your great 
ideas in print and get paid for it to boot. 73 
Magazine pays the most in the market for pub¬ 
lishable materials. 

Credits 


Thanks to Business Week, WestUnk, W5YI 
Report, LCARA, N4IMU, and WA(IDXZ/5 
for this month's news pieces. Send your 
news items to 73 Magazine. WGE Center, 
70 Rt 202 N., Peterborough NH 03458-1194; 
Attn: QRX 
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ETTERS 


I HANGING IN THERE | 

As a prospective amateur radio 
operator, I just wanted to let you 
know how much I enjoy your 
magazine. It surpasses by far any 
other publications in its class, 
such as Radio Electronics and 
CO. I find (Wayne's) editorials 
quite amusing and a major factor 
to the success of your magazine. 

One thing that troubles me is 
the type of people that this hobby 
attracts. Being a prospective op> 
erator, I figured a good place to 
find out about my hobby was the 
ARRL in Newington; boy was I 
wrongl All three times I went 
there, I was greeted by a recep¬ 
tionist filing her nails. I decided to 
purchase one of their publica¬ 
tions—the look she gave me could 
have sent a chill down the spine of 
a desert rodent. 

I have attended several Ham- 
fests in the New England area. 
Never before did I see so many 
con men in one place. I made the 
mistake of mentioning I did not 
have my license, and you would 
not believe some of the junk I was 
being peddled. If a piece of equip¬ 
ment is brand new, then why are 
there scratch marks where the 
covers have been removed more 
times then I care to know about? 

Just walking around, I listened 
to some of the hams talking. Most 
of it was about who had the 
biggest antenna or the most pow¬ 
erful rig. I approached a couple of 
hams hoping to find some support 
or guidance but was greeted cold¬ 
ly, like I was invading some big 
secret. 

t am not implying all hams are 
bad. I found someone to help me 
who happens to live only two miles 
away. Help is always closer than 
you think! So, I am relying on the 
good hams, your magazine, and 
the many books I have purchased, 
to learn the interesting hobby of 
amateur radio. 

Call me discouraged, but not a 
quitter! 

Kevin Romanic 
Tolland CT 

Kevin, I hope you caught the gal at 
HQ on bad days - sounds like the 
workers in Russia! I’ve always 
been enthusiastically greeted at 
the League. I don ’(think you ’ll find 
New England has a corner on 
sharp trading at flea markets~no 


place for the unwary—they're 
called ‘’thieves markets" in some 
areas.. perhaps a more fitting 
name. Look for me on 20m .— 
Wayne 

^WTWjTH^nR^SON^ 

Well, on the off chance no one 
else congratulated you on your 
editorial in the April issue, I will. 
Every once and a while, someone 
really succeeds in putting really 
heavy thoughts on paper, and you 
did it that time. The critique of how 
establishment "hamdom" is fail¬ 
ing to live up to the purpose of its 
franchise should rank with the 
Magna Carta and the Declaration 
of independence. You hit the nail 
on the head so spectacularly that 
you might just have succeeded in 
ranking Wayne Green in the same 
league as Thomas Jefferson. 

You analysed the problem in 
such a logical fashion that you had 
to have attracted the attention of 
the great silent majority. I predict 
the criticism from your corps of 
loyal detractors will probably be 
disappointingly mild, maybe even 
a total letdown. 

I hope you continue to follow 
up on this editorial in your public 
appearances. By spreading the 
message and reinforcing the 
ideas of replacing good little “es¬ 
tablishment hams’* with people 
who have the brains and drive to 
begin the long overdue revitaliza¬ 
tion of Amateur Radio, we might 
succeed in reversing the downhill 
slide. 

“Never Say Die” has been re¬ 
placed with "Non Sans Droit." 

Robert E. Brossman W8PMS 
Wheeling WV 

Thanks for taking the time to drop 
me a note — it’s appreciated. Alas, 
I’ve found that many league mem- 
bers label any efforts to change 
the ARRL as attacks. I’ve never 
had any indication that they actu¬ 
ally read or consider such ideas. 
Makes it difficult to bring about 
changes, no matter how desper¬ 
ately needed.—Wayne 


LIKE YOUR STYLE 


I have submitted a subscription 
order for 73 Amateur Radio under 
separate cover and wanted to let 
you know why. 


Quite honestly, I like your style. 

I haven’t been a ham for very long, 
only since November of last year, 
but have formed some very defi¬ 
nite opinions as to what is right 
and wrong with our hobby. After 
hearing you speak in Richfield. 
Minnesota, last year, reading 
a few issues of your magazine, 
and listening to other hams, I 
found that I agreed with you far 
more often than not. (I, for one, 
like CW). 

There are almost no young peo¬ 
ple involved in what should be a 
hobby crawling with kids interest¬ 
ed in computers and electronics. I 
was active on 2m repeaters in the 
Minneapolis/St. Paul area for six 
months earlier this year, and in 
that time I talked to a grand total of 
two hams still in high school. If I 
had to guess, I would say that one 
third to one half of my contacts 
were retirees. I'm 31 and from 
looking around at the testing ses¬ 
sions I have attended, think Tm 
fairly typical of today’s new ham— 
when I should not be. We need to 
get kids excited and involved in 
radio and I like your ideas there. 

With the exception of packet, 
there just isn’t a lot of excitement 
in the ham community for radio 
technology. I want to see articles 
about hardware pioneers. I’m not 
much of a builder yet, but enjoy 
finding out how things work and 
how to put them together. I also 
enjoy reading about the satellite 
program, and am going to try it as 
soon as I can kludge together a 
station. 

Most of all, I discovered long 
ago the value of playing devil’s 
advocate as a way to get folks 
moving—by getting them mad, 
and you do it well! Keep up the 
good work. 

Mark Hunn 

Groton CT 

Make people mad? Me? Ba¬ 
loney!—Wayne 

I A LITTLE MEANS MUCH | 

This letter is in response to the 
column “Never Say Die” appear¬ 
ing in the June issue of 73. 

I agree that English should be 
recognized as the foremost lan¬ 
guage of this country, and that a 
good command of English is a 
prerequisite to success. But you 
have down-played the value of En¬ 
glish-speaking Americans learn¬ 
ing a foreign language on the 
grounds that it's hard work and 
not immediately useful. If we only 
did what was easy, where would 
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we be as a nation? As far as being 
useful, let me illustrate my point. 

I am a software troubleshooter 
working for a California software 
firm. From time to time I speak 
with clients in French-speaking 
Canada, or in Latin America. I 
am fluent in neither French nor 
Spanish, but I do know a little of 
both. When I speak with a client 
whose English is not good, letting 
him know that I speak a little of his 
language, usually lets him loosen 
up and be more comfortable with 
English. That’s aiding Internation¬ 
al communications! 

As hams, we are all working 
in an international medium by 
choice. Let’s recognize the inter¬ 
national nature of radio and not be 
arrogant by demanding that those 
outside our borders speak En¬ 
glish. Instead, we should encour¬ 
age them to speak English by 
meeting them half way— by learn¬ 
ing a bit of their native language. 

Jeff Cauhape 
Boulder Creek CA 


MASDESPACIO, 
POR FAVOR! 


Shame on you for your com¬ 
ments on the use of English on 
amateur radio. I know a number 
of amateurs who have learned 
Spanish by practicing it on the air 
and had a lot of fun at the same 
time. Latin Americans appreciate 
it when someone takes the ^rouble 
to learn Spanish and they do not 
insist that the Spanish they are 
listening to be error-free. Most 
of the Spanish-speaking stations 
that one hears on the air. by the 
way. can speak English—at least 
enough to make a short QSO. Ob¬ 
viously, the same cannot be said 
for us Ws. 

Rather than encourage your fel¬ 
low amateurs to be smug in their 
isolation from the rest of the world, 

I should think you would encour¬ 
age amateurs in the U.S. to open a 
new chapter in the use of our hob¬ 
by by using it to learn another lan¬ 
guage. Japanese would be fine, 
too. How do you think Chip K7JA 
parlayed his knowledge of Japa¬ 
nese into a good job with Yaesu? 

Partly due to communications, 
which we have helped to develop, 
the world is becoming a smaller 
place. No matter where people 
live in this world, they will be hear¬ 
ing more and more foreign lan¬ 
guages spoken. Sen. Hayakawa’s 
initiative, unfortunately, is an at¬ 
tempt to harken back to simpler 
times, times which will never re¬ 
turn. The age of communications 




has made knowledge of foreign 
languages not only useful but 
probably necessary, in the future, 
if the United States is to hold its 
postion in the world. 

Fred Laun K3ZO 
American Embassy (USIS) 
Nicaragua 

Smug. Fred? Baloneyf The more 
foreign amateurs team English, 
the more business opportunities 
they win have. Of course it’s good 
business for an American working 
in a foreign country or for a foreign 
employer here to know the lan¬ 
guage—but for the other 99.9% 
of us the time spent on a foreign 
language is wasted. This has 
nothing to do with chauvinism or 
American ego, it’s just common 
sense. . . which I realize is an 
oxymoron — Wayne. 


PACKET FROM BUENOS 
AIRES 


Just read your July editorial, 
and couldn't agree with you more. 
Some of the new and exciting 
technologies seem to be com¬ 
pletely overlooked by the amateur 
community. 

Perhaps it’s due to our over-de- 
pendance on Japanese equip¬ 
ment. Having visited Japan sever¬ 
al years ago I came to realize that 
most, if not all the equipment 
which shows up on the American 
market, is nothing but warmed- 
over Japanese market gear 
adapted to U.S. standards and 
requirements. Nothing specific for 
the States seems to be coming out 
of Japan these days and yet in 
some areas, such as packet and 
computer interfacing, we’re light 
years ahead. 

You really touched a nerve 
when you asked about digital 
voice. The packet network has the 
potential to make amateur radio 
into a completely new hobby, and 
digital voice is the key. 

The world is changing, and I’m 
afraid some of our co-hobbyists 
are still lamenting the demise of 
spark transmitters. 

Keep up the good work. 

Ken Price K2TIS/XElTiS 
Buenos Aires 

PS: This is coming to you via 
packet-switching from Buenos 
Aires. When will the hams catch 
up with commercial operations? 

I HELPER BECOMES HELPEE | 

Recently one of the local hams 
found his ham ticket to be a 


real lifesaver. Mel Me Dermott 
WB0AQS became a ham shortly 
after he retired. He has enjoyed 
QSOs with local hams, is active on 
HF, and is the real inspirational 
drive for our 10-meter Nut-Net 
which meets at 7:30 local time on 
28.430 MHz daily. 

Hams frequently are called up¬ 
on to help with communications 
during times of emergency. Mel 
found himself in service dur¬ 
ing the Mexico City earthquake 
disaster. 

Mel, who is seventy-eight years 
young, has had a bit of heart trou¬ 
ble lately, so when he began feel¬ 
ing ill while visiting Bud Nessler 
KB0QL, he thought it best to go 
home and lie down. On his way 
home, he decided that this time it 
was he who needed help. He 
called Bob Wagner W0YLQ on 2- 
meters to have an ambulance 
come to get him. Bob used the 
local autopatch to reach the 911 
emergency number. Meanwhile 
Mel blacked out, and his foot 
slipped off the brake pedal. His 
car rolled backwards down the 
street, jumped the curb, crossed 
the sidewalk, rolled through some 
shrubbery, and came to rest 
against a house. 

Another ham who lived in the 
vicinity was monitoring the fre¬ 
quency and decided to go to Mel's 
aid. He hopped on his bicycle and 
arrived at the reported corner 
about the same time as the ambu¬ 
lance. Mel could not be found 
since his car was fairly well hidden 
by the shrubbery. Mel eventually 
awakened and could see the am¬ 
bulance and Bob from his spot. 
Once again he used his 2-meter 
rig. This time it was to contact Bob 
and let them know where he was. 

Mel had to have a pacemaker 
installed in his chest. Although at 
first he was a little concerned that 
his hamming might come to an 
end if his radio were to interfere 
with his pacemaker, after a check¬ 
up with and without the radio he 
was told he could operate his 
radio—although he cannot oper¬ 
ate his car. 

It is very comforting to know that 
there are countless hams who are 
willing to help people in distress. It 
is a terrific hobby, and it is people 
like them who make me proud to 
be a ham. 

Mike Jozefowicz NS8U 
Dubuque lA 


CODE IS FUN 


Several years ago. I wrote a let¬ 
ter saying that the only reason I 


couldn’t get my Novice license 
was that the code was designed 
as an insurmountable barrier to 
keep me out. I complained that I 
couldn't get any help learning the 
code from the Hams in this area. 

Well, I want you to know that I 
not only passed my Novice test, 
but two days later I also passed 
my Tech. Now I don't want you to 
think I did this by myself. I had a lot 
of help and would like you to pub¬ 
lish this letter to encourage other 
hams to help Novices. 

I have changed my opinion 
about the code in that I now think 
code is fun. But I still don't think 
that code should be a part of the 
requirements for a license. After 
all you don’t have to memorize 
Baudot or ASCII to qualify for a 
license. I was already a CET and I 
hardly had trouble with the written 
test. 

Rick C. Wilson 
Chattanooga TN 


MOVING ALONG 


A few comments on the current 
state of affairs on the ham 
bands—perhaps we should call 
them gripes. I feel that awareness 
might suppress some of the prob¬ 
lems I find through my own oper¬ 
ating. 

As 1 work mostly 40 CW from the 
mobile, QRM is not much of a 
problem. The band is too little 
used for that. It does appear that 
QRN is a very serious problem for 
more than a few of us. In recent 
months, I have been unable to fin¬ 
ish several contacts due to the 
claim of the other operator that 
goes like this: SRI OM-MISSED 
ALL-BAD QRN-73. This seems to 
happen shortly after I have an¬ 
swered the other fellow's CQ. 

I realize a mobile signal will be a 
bit weaker than with a big skyhook 
in the back yard. I usually get de¬ 
cent reports, in keeping with band 
conditions and such, so I pretty 
much know that if I hear a guy 579, 
he should have no problem with 
me. So when a guy gives me a 
579, then tells me he has QRN too 
bad to hear me, I wonder why this 
guy even called CQ. 

Another problem is CW ops who 
cannot copy. Did you ever hear a 
call like KE2PXM2? How about 
KE2PCM2? Hey fellas, either you 
are not paying attention (thus not 
really interested in who or what 
you are working and should be in 
front of the tube), or your code 
readers are broken, or I cannot 


Ctaff 

PUBLISHER 
Wayne Green WZNSO/1 
ASSOCIATE PUBLISHER 
Stuan Norwood 


MANAGING EDITOR 

Giseia Bickford 
COPY EDITOR 
Bryan Hastir^ KA1HY 

EDITORIAL ASSISTANT 

Becky Niemela 

TECHNICAL EDITOR 
Larry Anionuk WB9RRT 

INTERNATIONAL EDITOR 

Richard Phenix 
ASSOCIATES 
Mike Biyce WB8VGE 
John Edwards KI2U 
Bin Gosney KE7C 
Jim Gray WfXU 
Chod Harris VP2ML 
Dr Marc Leavey WA3AJR 
Andy M^AIPister WASZtB 
Bill Pasternak WA6ITF 
Harold Price NK6K 
Peter Putman KT2B 
Mike Stone WB9OC0 
Dr Ralph Taggart WB8DOT 


ART DIRECTOR 

Jim Retcher 


ADVERTISING 

1-603-525-4201 

1-800-225-5083 

SALES MANAGER 

Sam Greene 

ADVERTISING SALES 

Ed VertHn 

SALES SERVICES MANAGER 

Hope Currier 


WGE PUBLISHING JNC. 

CHIEF FINANCIAL OFFICER 

Tim Pelkey 

CIRCULATION MANAGER 

F^er M Gawomo 

TYPESETTING MANAGER 

Robert Oukette 

TYPESETTING/PAGINATION 
Steve Jewett KA1MPM. 

Linda Drew, Susan Allen 

GRAPHICS SERVICES 

Richard Clarke. Manager; 

Sue B Flanagan. Dan Croteau. 
Deborah Smith 


Editorial Offices 
WGE Center 

Peterborough, NH 03458-1194 
603-525-4201 


Wayne Green Enterprises is a division 
o1 International Data Group 

73 Amateur Radio (ISSN 0745-080X) 
is published monthly by WGE Publish¬ 
ing, Inc., a division of Wayne Green 
Enterprises. Inc., WGE Center, Peter¬ 
borough NH 03458-1194 Enlir© con¬ 
tents si?! 1987 by vvGE Publishing. Inc. 
No part of this publication may be re¬ 
produced without written permission 
from the public her 


Continued on page 77 L-1 

73 Amateur Radio ♦ October, 1987 11 




ICOM America. Inc. 
2380-116th Ave. NE 
Bellevue WA 98004 
Price Class $2499 


ICOM IC-761 

by Bill Clarke WA4BLC 


"Give me the luxuries of life 
and I will willingly do 
without the necessities." 

Frank Lloyd Wright 

I COM's IC-761 is the latest HF entry from 
the Land of the Rising Sun. It is a fully solid 
state, digital displayed, highly sophisticated 
radio communications device. I know those 
are not words normally used to describe a 
piece of ham radio equipment, but the 761 is 
no plain piece of ham radio gear. It is the most 
precision-crafted and 
complete ham trans¬ 
ceiver from ICOM to 
date. 

First impressions 
The IC-761 is larger 
than the Kenwood 
TS-940, and is black. 

It is solid in appear¬ 
ance and feel, with a 
formidable 69-control 
front panel. It rounds 
itself out with memory 
functions, a built-in 
antenna tuner, full 
break-in keying, elec¬ 
tronic keyer, and 
high-stability crystal 
unit. Naturally, the 
761 can be used as a 
very effective short 
wave receiver. It can 
also be remotely con¬ 
trolled by computer 
via an RS-232C/seri- 
al-port connection. 

The instruction 
manual that comes 
with the 761 is the best laid out manual I have 
seen in several years. Replete with pictures, 
diagrams, and easy-to-understand explana¬ 
tions of each individual control, it is as much 
state of the art as is the transceiver itself. 

Operating impressions 
With a rig as sophisticated and complicated 
as this one, I needed to completely review 
the manual before any on-the-air operation 
was done. 

The smooth weighty feel of the tuning dial 
is impressive (and adjustable) giving the 
feeling of total control. This Is a welcome 
improvement over other manufacturer’s ra¬ 
dios. The digital readout is very nice, with 
no background flicker during tuning, and 
easy-to-read large blue numbers. Addition¬ 
ally. the memory numbers (and some of 
the other information that appears on the 

12 73 Amateur Radio • October, 1987 


display) are in red. No confusion here. 

I do wish, however, that there was 10 Hz 
readout. This is available by switch selection 
(or internal modification) on many other con¬ 
temporary HF transceivers. 

The tuning rate is adjustable from 5 to 500 
kHz per turn. Under ordinary circumstances 
the user will be tuning at the rate of 5 kHz per 
turn of the dial. If the dial is turned at a fast 
rate, the tuning rate picks up to 25 kHz per 
turn. If the is button is pushed, you clip along 
at 500 kHz per turn. I thought this was a 
change from some of the earlier ICOM 
transceivers, so I did some checking. The 


751A tunes at 2 kHz per turn in slow speed, 
and the venerable 730 tunes at 1 kHz per turn. 

I like the slower tuning rates better; however, 
the large tuning dial of the 761 makes for easy 
tuning. 

The digital keypad, used for direct frequen¬ 
cy entry, has excellent tactile and audio feed¬ 
back. You push a button, and know you did, 
not think you did. 

With the advent of all the solid state radios 
over the past few years, I think everyone 
knows all about passband tuning and i-f shift. 
The 761 has both, and they perform as expect¬ 
ed. They share a common control that is de- 
tented for the zero point. In addition to these 
tunable receive features, there is a filter 
switch that allows switching to alternate filter 
schemes. 

The memory feature is particularly nice in 
that when a memory frequency is selected. 


you can Immediately tune away from it by turn¬ 
ing the main tuning dial. To return, merely 
push the MEMO button. 

The notch filter works very well, allowing 
easy night operation on 40 meters. It is a deep 
notch, however: very sensitive to tuning. 

I tuned in the local country-western station 
on AM and listened to it. The audio quality was 
excellent. It makes a nice change after you've 
been in a few pileups with the Saturday after¬ 
noon kilowatt bunch. 

The quality of the receive audio from the 
built-in speaker compares favorably with my 
main station speaker. It is not tinny sounding. 

There is a tone control 
for base and treble. 
There is not a large 
amount of variation, 
but enough to make 
a light voice sound 
more authoritative. 

The receiver is very 
quiet, and doesn’t get 
overly excited by 
summer static. Back¬ 
ground noise Is al¬ 
most nonexistent. I 
found the noise blank¬ 
er capable of remov¬ 
ing offensive wood¬ 
peckers and the gar¬ 
bage caused by a 
faulty florescent light 
in my laundry room. 

Scanning is possi¬ 
ble, with several mod¬ 
es to select from. I 
found that scanning 
the 10-meter band 
was profitable when 
checking to see if the 
band was open and 
when looking for bea¬ 
cons. It was easy to scan the memories for 
activity on any of the several nets I operate on. 

Transmitter 

The 761 has two VFOs—really handy for 
working SSB splits. For CW splits, you can 
normally get by with the use of RIT (transmit). 
Split-band operation is possible with the 761. 

The 761 is easily modifiable for use on odd¬ 
ball MARS frequencies, although many can 
be reached with the factory set up. 

The keyer behaved wonderfully, and QSK Is 
where It's at for the CW operators. I could find 
no fault when operating QSK, and could be 
broken with single dit. The note was approved 
of by all. 

The monitor feature is a great adjunct when 
setting up your compression levels or testing 
various mikes for tonal qualities. Just put on 
the headphones and listen to your own voice. 

































Photo2. Rear panel of the IC’761. 


It’s also possible to vary transmitted voice 
tones with a pot inside the 761. The pot can be 
preset to highlight highs or lows, at your 
choice. 

The audio reports I received were interest¬ 
ing. Most indicated I had excellent audio, a 
couple stated I was overdriving the rig. Sever¬ 
al contacts asked what amplifier I was run¬ 
ning. Just remember, audio reports vary with 
the receiving operator’s hearing and prefer¬ 
ence. Reports from stations knowing my voice 
were all positive. 

The built-in antenna tuner got a poor work¬ 
out here, as my antenna system is pretty well 
peaked up. However, I was able to give it a 
test on 80 CW by using the 75 phone anten¬ 
na. It took only 2 to 3 seconds for the automat¬ 
ic tuner to do its work, and I was on the air 
again. 

The relay used to key linear amplifiers is a 
little anemic. I recommend the use of an exter¬ 
nal keying relay. ICOM is not alone with this 
problem. I recommend an external relay for 
most of the current transceivers. 

Contrary to popular belief, a failure of the 
lithium memory backup battery will not place 
the entire transceiver off the air. It will only 
mean you cannot save and recall frequencies. 
Replacement does not appear to be a compli¬ 
cated matter. 

Bench Testing 

Bench testing is the only true method of 
measuring performance of any of the currently 


available amateur transceivers. I feel that all 
of them are capable of performing above and 
beyond the capabilities of the human ear, and 
certainly over the poor band conditions we 
often experience. 

The following equipment was used in 
checking the performance of the IC-761: 
Leader LDC 8243 Frequency Counter 
Marconi Instruments 2022 Signal Generator 
Hewlett Packard 606 HF Signal Generator 
Hewlett Packard 651A Audio Generator 
Bird 43 Wattmeter 

Hewlett Packard 8551B/851B Spectrum 
Analyzer 

Cushman CE-5 Monitor 
Tectronics 475 Oscilloscope 
The specificatons and test results of the rig 
are shown in the sidebar. 

I could find no fault with bench operation of 
the 761, and found no place where the adver¬ 


tised specifications were not met or exceed¬ 
ed. Again, the rig is capable of outperforming 
many ears and conditions. 

Wrap Up 

Not all the features of the IC-761 (or any 
other top of the line transceiver) will be of use 
to all operators, nor will the price be accept¬ 
able to everyone. However, feature for fea¬ 
ture, the IC-761 is a most capable piece of 
equipment and is real competition for other 
top of the line transceivers. With the exception 
of the few faults I indicated in my observa¬ 
tions, I feel comfortable in recommending the 
761 as a good piece of equipment, albeit a 
little rough on the wallet. 

Thanks to the folks at the Electronic Equip¬ 
ment Bank of Vienna, VA, for the loan of the 
IC-761, and the use of their very complete test 
bench. ■ 


Frequency Coverage SPECIFICATIONS 

Receive: 0.1 MHz-30.0 MHz 

1.6-30.0 1 

Transmit: 1.8-2.0 

FM 

3.45-4.1 

28-30 MHz less than .3 microvolt at 

6.95-7.5 

12 dB SINAD (Signal to Noise and Distortion) 

9.95-10.5 

Squelch Sensitivity; less than .3 micro volt 

13.95-14.5 

Selectivity: SSB (filter on) 2.4 kHz/-6 dB 

17.95-18.5 

3.8-60 

20.95-21.5 

CW/RTTY (filter on) 500Hz/-6dB 

24.45-25.1 

1 kHz-60 

27.95-30.0 

AM 6kHz/-6dB 

Modes: SSB (A6J) / CW (A1) / FM (F3) / RTTY (FI) / AM (A3) 

18 kHz'50 

Frequency Control: CPU-based 10*Hz step digital PLL synthesizer 

FM 15kHz/-6dB 

Frequency Stability: (±) 100 Hz(14-140®F) 

30 kHz/-50 

Antenna Impedance: 50 Ohms 

Audio Output; greater than 2.6 W at 10% distortion into an 8-Ohm load 

Power Requirements: 100-120 Vac 


Dimensions; 424 mm x 150 mm x 390 mm w/o projections 

Notch Filter Attenuation: greater than 45 dB 

(16.7 in x 5-9 in x 15.4 in) 

RIT Range: (±) 9.9 kHz 

Weight: 17.5 kg 


38.6 lbs 

Transmitter 

Receiver 

Output Power: SSB max 100 W PEP 

AM 40 

Conversion System: SSB, CW, RTTY, AM quadruple conversion 

CW 100 

FM triple conversion 

RTTY 100 

l-f Frequencies: 1 st i-f all modes 70.4515 MHz 

FM 100 

2ndi-fSSB 9.0115 

FM Deviation: (±) 5 kHz 

CW/RTTY 4.0106 

RTTY Shift: 170 and 850 Hz 

FM/AM 9.0100 

Spurious Emissions; less then -60 dB 

3rd i«f all modes 455 kHz 

Carrier Suppression: greater than 40 dB 

4th M SSB 9.0115 

Unwanted Sideband Suppression; greater than 55 dB 

CW/RTTY 9.0106 

Microphone Impedance: 600 Ohms 

AM 9.0100 


Sensitivity (preamp on): SSB/CW/RTTY 

Antenna Tuner 

for 10-dB S/N .1-.5 MHz less than .5 microvolt 

Output Matching Range: 16.7-150 Ohm unbalanced feeditne 

.5-1.6 1.0 

Minimum Input Power 8 W 

1.6-30.0 .15 

Band Switching Time: 3 seconds or less 

AM (narrow filter) 

Auto Tuning Time; 3 seconds or less 

.1-.5 MHz less than 3 microvolt 

Auto Tuning Accuracy: vswr 1.2:1 or less 

.5-1.6 6 

Insertion Loss: 0.5 dB or less (after tuning) 
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Alden Weatherchart Fax Recorder 

Alden Electronics 
Washington Street 
Westborough MA 01581 

by Dr, Ralph E. Taggart WB8DQT Price Class: $995 


F acsimile, or simply Fax. is the oldest of 
our video technologies. It has been used 
since the turn of the century to transmit copies 
of documents or photographs—first over 
telegraph and telephone lines and later via 
radio. All approaches to Fax are geared to 
send complex images over voice-grade cir¬ 
cuits. They accomplish this by sending the 
information relatively slowly. In principle, they 
operate like slow-scan TV. which actually was 
called cathode ray facsimile when initially in¬ 
troduced by McDonald back in 1957. But in¬ 
stead of sending a 128-line image in 8 sec¬ 
onds. pictures with many hundreds to several 
thousand lines of resolution are transmitted 
over a period of from 3 to 15 minutes! 


“Fax is the 
oldest of our video 
technologies. ” 


Today, Fax systems range from systems 
designed to transmit office documents over 
phone lines to HF links carrying weather 
charts and press photos, or the transmission 
of satellite cloud cover images at VHF and 
microwave frequencies. In recent years, an 
increasing amount of Fax traffic is also carried 
on subcarriers on the satellite TV transpon¬ 


ders of the many DOMSAT spacecraft scat¬ 
tered along the Clark Geostationary Satellite 
Belt. This short introduction will concentrate 
on Fax systems for HF and VHF/microwave 
links. Various Fax systems differ in a number 
of primary features including the image for¬ 
mat, video modulation, the basic recorder de¬ 
sign. and the nature of the media used. 

Image Format 

The image format used by a specific system 
can be expressed as two components—the 
line rate and the index of cooperation (IOC). 
The line rate is simply the number of lines 
transmitted every minute. Standard line rates 
are 60,90.120,180, and 240 LPM. Sixty LPM 
is rarely used these days because of the 
longer transmission times. Much press 
wirephoto activity occurs at 90 and 180 LPM 
and some countries transmit weather charts 
at this speed. An almost universal standard for 
weatherchart (map) transmission is 120 LPM. 
It Is used in some satellite links like U.S. 
TIROS/NOAA and Soviet Meteor polar orbit 
spacecraft. Standard 240 LPM is used primar¬ 
ily for satellite Image transmission. 

The scanning rale of a formal corresponds 
to horizontal scanning in a TV system. In addi¬ 
tion to the equivalent of the horizontal scan¬ 
ning rate, the equivalent of vertical scanning 
must also be matched in printing out an image 
if the copy is to look like the original. Compati¬ 
bility in vertical scanning is determined by the 
index of cooperation which is an index that 


defines the relationship between the width of 
the copy in inches (W) and the number of lines 
per inch (LPI) printed by a particular system: 

IOC = (LPIxW)/3.1416 

Regardless of the width of copy printed by a 
particular system, if the line rate and IOC 
match, the copy at the receiving end will have 
the same proportions as the original at the 
transmitter site. The IOC match does not have 
to be perfect for acceptable copy but it should 
be close. Most weather charts are transmitted 
at 120 LPM with an IOC of 576. If the transmit¬ 
ter is using an IOC of 576 and the receiving 
recorder is using 288, for example, the re¬ 
ceived copy will be stretched to twice the prop¬ 
er length. If the transmitting IOC is smaller 
than the IOC of the receiving system, 
squashed copy—too short in vertical dimen¬ 
sions—will result. 

The line rate and lines per inch of a particu¬ 
lar recorder are usually set by synchronous 
motors, driven from a crystal frequency stan¬ 
dard, in tandem with belts, gears or other me¬ 
chanical linkages. It is possible to make a Fax 
recorder with multiple line and IOC rates but 
such machines are mechanically complex 
and usually quite costly. Most Fax recorders 
are built for a single line rate and IOC to fit the 
class of service they are designed for. 

Video Modulation 

There are two main systems for transmitting 
the video data, both of which depend on mod¬ 
ulation of an audio subcarrier. AM subcarrier 
modulation was the first to be used and it is 
still found in VHF and microwave satellite im¬ 
age transmissions. In these systems, the am¬ 
plitude of a 240-Hz subcarrier is modulated so 
that minimum amplitude corresponds to black 
while maximum amplitude corresponds to 
white. Rf satellite transmissions are made us¬ 
ing FM so signal fading is not a problem. This 
is definitely not the case with HF transmis¬ 
sions,and HF Fax uses an FM subcarrier mod¬ 
ulation system. In this system the subcarrier is 
varied from 1500 Hz for black to 2300 Hz for 
white. 

HF Fax systems thus can use an audio lim¬ 
iter in such FM or FSK modes, and signal 
fades pose no problems as long as a decent 
signal-to-noise (or QRM) ratio is maintained. 
Switchable video systems are easier to imple¬ 
ment than multiple line rates and IOC stan¬ 
dards. Thus it is more common to find 
recorders that will handle both video modes, 
although machines designed for a single ser¬ 
vice will usually only have one or the other. 

Although there are some hybrid ap¬ 
proaches, most Fax recorders can be desig¬ 
nated as either drum type or continuous feed 
systems. The drum system is quite simple in 
that the recording paper Is wrapped around a 
drum (manually or automatically) and the 
drum is rotated at the line rate. A light gun or 
stylus is then moved along the length of the 
drum to provide the vertical scanning. In the 
continuous feed system, the recording paper 
feeds from a roll. The printing stylus, either a 
continuous helix or a belt-driven system, 
scans across the paper while rollers feed the 
paper at the proper rate for the design IOC 
with the final image feeding out of the front of 



Photo A. The Alden Weatherchart Fax recorder. 
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the machine. Generaliy, drum systems tend to 
be simpler, but continuous feed systems have 
the advantage of printing many pictures with- 
out the need to constantly toad new paper. 

Recording Media 

The paper on which the image is printed 
generally can be classified into three broad 
categories—photographic materials, electro¬ 
static papers, and electrolytic papers. Photo¬ 
graphic media include photographic film, 
photographic papers, or various kinds of non- 
conventional light-sensitive (dry silver) pa¬ 
pers. These are exposed with a modulated 
light source and are capable of the very best 
halftone image reproduction. In return for the 
quality, there are a number of disadvantages. 
The materials must be protected from external 
light sources during storage, loading, expo¬ 
sure, and processing. All require either con¬ 
ventional wet photographic processing (inter¬ 
nal or external) or, in the case of the dry silver 
media, the paper is run through a set of heated 
rollers for processing. 

Electrostatic papers usually use a wire 
printing stylus operating at a high voltage (up 
to 250 V for some papers). The paper has a 
black base layer and a white surface coating. 
The printing voltage burns away the white sur¬ 
face layer to varying degrees, ranging from 
white to black. Electrostatic papers produce a 
nice grayscale and can be handled in normal 
room light like any other paper product. The 
images are absolutely permanent and will not 
fade or discolor. The two major disadvantages 
of electrostatic papers are that they do not 
easily lend themselves to continuous-feed 
systems, particularly homebrew systems, and 
they do produce some smoke and odor during 
the printing process. 

Electrolytic papers incorporate chemical 
compounds which alter when subjected to a 
flow of current, producing a trace that is pro¬ 
portional in intensity to the printing current. 
They are used primarily in continuous-feed 
systems because the paper must be moist in 
order for the electrolytic printing action to oc¬ 
cur. The compartment that holds the paper roll 
Is designed to inhibit drying of the paper. Elec¬ 
trolytic papers tend to be a little fussier in 
terms of getting a good grayscale. Midrange 
grays are distinctly sepia while blacks tend to 
have a purplish cast with most types of paper. 

Image permanence is highly dependent on 
the type of paper used. Earlier formulations 
tend to fade or discolor but the newer grades 
of paper are quite a bit more stable. Electrolyt¬ 
ic papers are almost universally used in 
weather chart recorders and are also found in 
many wirephoto systems. 

Sources of Fax Recorders 

There are not many options for obtaining a 
Fax recorder. New machines, particularly 
those that will handle satellite video formats, 
are quite expensive. That leaves the options 
of home construction and surplus! Surplus 
units tend to be bulky—they have been traded 
in or sold as part of upgrading to more modern 
equipment—and supplies of parts and paper 
can become critical, depending upon the orig¬ 
inal manufacturer and his policy of supporting 


older equipment. You can build your own and 
the WSH, for example, features a very func¬ 
tional drum-type system using electrostatic 
paper that gives very good results. Building 
your own Fax recorder does require a unique 
blend of circuit construction and mechanical 
fabrication, and this mix does scare off some 
potential Fax enthusiasts. 


"One of the finest 
kits i have ever had 
the pieasure of 
working with!” 


The Aiden Weatherchart^ Recorder 

Alden Electronics of Westborough, Massa¬ 
chusetts, has introduced an exciting new op¬ 
tion in the Fax game with the introduction of a 
kit version of their compact Weatherchart Fax 
recorder. Priced at $995 (plus $5.00 shipping 
and handling), the kit is more expensive than 
the homebrew alternative but does offer a 
commercial grade recorder at a price less 
than what most folks are spending for dot ma¬ 
trix printers and considerably below the going 
rate for other commercial recorders. 

This magazine, 73, obtained one of the kits 
to add to the ham station. The editor called to 
ask whether I might be interested in putting 
the unit together and preparing a review. I had 
seen the unit at several Dayton Hamventions. 
but I knew that it was basically an HF machine 
and I had not paid much attention due to my 
satellite interests. However. I had come up 
with a rather neat idea in the interim (more on 
that later) and a look at the Alden system fit in 
quite nicely. Now, for the focus of this piece— 
which has taken some working up to! 

The unit is completely solid state and is 
quite compact (9.2 cm H x 43.3 cm W x 26.7 
cm D) and operates off the 110-120 V ac (50/ 
60 Hz) mains at a modest 10 W on standby and 
30 W while printing. The recorder is designed 
for 120 LPM with an IOC of 576 (196 lines/ 
inch). The unit accepts subcarrier FM modula¬ 
tion (1500 Hz black to 2300 Hz white). Auto¬ 
start (300 Hz start tone), auto-stop (450 Hz 
tone) and automatic phasing are provided. 
The recorder has black (1500 Hz) and white 
(2300 Hz) LED indicators fortuning. 

The system is a continuous-feed design, 
accommodating a 35- foot (10.7 m) roll of 11 
inch (27.9 cm) wide paper in a unique paper 
cassette that I will talk about shortly. Each 
cassette is good for about 30 charts (± de¬ 
pending on the type of chart). Alfax electrolytic 
paper is used, and the finished charts feed out 
of the front of the machine with no need for 
additional processing. The images are said to 
be permanent. 

The Kit 

So what do you get for slightly less than a 
kilobuck? The answer: one of the finest kits I 
have ever had the pleasure of working withi 
The unit is built like a tank to the best commer¬ 


cial standards, it’s good value for the money, 
and it's made here at home! 

The kit arrives in a single, well-engineered 
carton that makes shipping damage highly 
unlikely. The box is packed in two layers. The 
upper contains the manuals, main chassis 
components, the main circuit board, and two 
cassettes of paper. The bottom layer features 
13 numbered compartments, each with a 
bagged set of components and each individu¬ 
ally foam-wrapped. 

The individual or team at Alden that engi¬ 
neered the kit package deserves the highest 
praise. Alden has been one of the outstanding 
companies in the Fax realm for years, and it 
shows in virtually every aspect of the kit. Doc¬ 
umentation is voluminous and complete to the 
last detail. The main construction manual is 36 
pages in a heavy-duty looseleaf binder. In ad¬ 
dition, you get the 34-page operating manual 
that normally Is supplied with the factory-as¬ 
sembled version plus six different manuals 
that provide frequency lists and schedules for 
Fax transmissions for every part of the world. 
When you finish the unit you will have no lack 
of information on how to put it to good use. 

Assembly 

Putting the kit together is a breeze. The two 
circuit boards are completely wired and tested 
and require no alignment! The kit itself is com¬ 
plete to the last component, including a supply 
of solder and heat-shrink tubing. All wires are 
cut to length, stripped, and tinned. Most of the 
wiring goes to two Molex® connectors, and 
those wires have the proper pin connector 
already installed! 

About 75% of the construction consists of 
mechanical assembly. Most wiring is concen¬ 
trated at the end, immediately before and after 
the installation of the circuit boards. One of the 
things that makes things go so smoothly is the 
good coordination between the documenta¬ 
tion and the parts packages. Each time you 
turn a page of the manual you are dealing with 
a new parts package and everything is cov¬ 
ered on the spread of the two pages on the 
looseleaf assembly manual. Each package 
contains a relatively small number of parts, a 
factor that makes it easy to keep track of the 
different components. Ample pictorials, both 
of parts and assembly steps are provided, so 
there is no problem knowing what you are to 
do. Each step is carefully explained, and you 
have a checkoff box for each step to mark your 
progress. 

The control panel with all of its switches and 
indicators is wired as a single assembly. At the 
very end it will be interfaced to the main board 
via a header cable and to the mainframe wir¬ 
ing via a Molex connector. The rest of the 
mainframe wiring comes into another Molex 
connector which plugs into the main circuit 
board. A small circuit board for the marking 
power supply and amplifier connects to the 
main board via a cable that is already in place 
on the smaller board. In short, there is very 
tittle opportunity for error. 

Construction took about 6 hours spread 
over two evenings—including a number of 
leisurely coffee breaks. Had I been building it 
for myself, I probably would have finished in 


18 73 Amateur Radio • October, 1987 




one long evening! The work, oriented around 
the individual parts packages and exemplary 
documentation, proceeds so smoothly that 
the project is done about the time you begin to 
wonder where the hard parts are going to be! 

Checkout and Operation 

Final checkout is quite simple since the 
boards themselves are pretested and aligned. 
Most of the checks involve the use of an ohm- 
meter to be sure that you haven’t made a 
wiring error that will generate smoke! Once 
that is assured, do a few basic operating 
checks to assure yourself that the stylus belt is 
moving in the right direction and that the pa¬ 
per-feed rollers are operating^and you are 
ready to print a picture! 

The Alfax^ paper is contained in a semi- 
flexible plastic cassette that is clear so you 
can see how much paper remains. The 
grounded printing blade is a part of each pa¬ 
per cassette so you need not worry about this 
part wearing. Alden suggests replacing the 
stylus belt with every 6 cassettes of paper. If 
you order their paper in boxes of 6 cassettes 
(Stock Number CB1135J-K1, $39.95 plus 
$3.00 shipping and handling), you also get a 
stylus belt assembly with each box. A box of 
two cassettes (without a stylus belt) costs 
$9.40 and the stylus belt goes for $15.00—so 
you do save with a six-pack. I should note that 
the kit includes an extra stylus belt. In the 
unlikely event that you damage the first one, 
you do have a spare. 

Paper loading consists of lifting the pres¬ 
sure roller assembly at the front of the ma¬ 
chine, followed by Insertion of the paper cas¬ 
sette. You should pull a little paper from the 
cassette prk)r to installation and verify that It 


feeds out smoothly. Both cassettes packaged 
with the kit were very stiff in terms of paper 
feed and the feed assembly could not pull the 
paper out properly. In both cases, I had to 
manually pull the paper out until the paper 
would feed smoothly. I had a chance to use 
two cassettes from a fresh package of six and 
neither of these had the same problem. I sus¬ 
pect the difficulty occurs with the paper 
packed with the kit because it may be sitting 
unused for an extended period. 

Most Fax transmissions are made on upper 
sideband. Between charts, the stations will be 
transmitting a white (2300 Hz) tone. In such a 
case you should tune the receiver to the prop¬ 
er frequency and adjust the tuning so the 
white LED comes on. Assuming the recorder 
is on, the system will begin printing with the 
receipt of a start tone and will stop automati¬ 
cally at the end of the chart when the stop tone 
is transmitted. During the chart transmission, 
the black and white LEDs will alternately flash 
with the pattern depending on the type of pic¬ 
ture being transmitted. The operating manual 
clearly shows the various possibilities—tun¬ 
ing in on a Fax transmission mid-chart is quite 
easy with a little practice. In such a case you 
will have to use the START button on the front 
panel to initiate printing and use the FRAME 
switch to properly phase the picture. 

Results 

Although I have two ham-band-only trans¬ 
ceivers, my general coverage options are 
limited to a Panasonic rf-4800 receiver cov¬ 
ering 3-30 MHz in a slew of bands. This re¬ 
ceiver does have digital readout but it is 
not synthesized and it drifts like mad! The 
CW/SSB option is supported by a variable 


bfo, an arrangement that wilt be fondly (?) 
remembered by many old-timers. The bfo also 
drifts! Given this superb receiving arrange¬ 
ment, I really didn’t think I would be able to 
copy any weather charts without borrowing 
a receiver—but here I was, late in the eve¬ 
ning, with a completed Fax recorder and the 
equivalent of a digital-readout crystal set. 
What the heck! 

Imagine my surprise when the Alden ma¬ 
chine actually did deliver some quite accept¬ 
able charts! Most of the time I had to sit there 
tracking the bfo to try and maintain the same 
flashing pattern on the LED tuning indicator. 
And imagine my surprise to actually see the 
recorder auto-start and auto-stop and actually 
print a chart in between! Numerous charts 
were copied from NAM, the U.S. Navy Fleet 
Broadcast station out of Norfolk on 3357, 
8080, and 10865 kHz. Charts from CFH in 
Halifax were also copied on 4271 and 6330 
kHz. If I were to get seriously involved in HF 
chart activity, I would probably build a receiv¬ 
ing converter for use with one of my HF 
transceivers to get the required stability for 
long-term unattended operation. 

In operation, the recorder is fairly tolerant of 
incorrect tuning. In part, this is due to the 
sharpness of the video transfer function—the 
system tends to want to print either black or 
white and the transition between the two is 
fairly abrupt. This is anotherway of saying that 
the unit does not print a good continuous 
grayscale in normal operation. I don't really 
mean this as a criticism since Alden designed 
the unit for weather charts and they don’t even 
imply that it should be used for halftone repro¬ 
duction. The video characteristics are ideal for 
preventing unwanted shading of charts due to 
mistuning, and that is how they expect the 
system to be used. 

One problem that did arise during early 
printing sessions was a stubborn tendency to 
tear the moist recording paper along the right 
margin. At this point pressure is applied to the 
cassette blade where the edge of the paper 
passes over a small metal tab known as the 
stylus ramp. This metal strip is designed to 
deflect and stabilize the stylus as it comes 
around just prior to its track across the paper. 
Endless tinkering established that the metal 
stylus ramp was basically too thick and was 
causing the blade to press down too hard on 
the paper at the point of contact, resulting in a 
tendency for the paper to tear. In exasperation 
I finally removed the metal ramp strip and 
installed a thin plastic strip, trimmed to the 
same size as the original, which I cut from a 
plastic component bubble-pack. I taped the 
plastic strip in place from the rear using a bit of 
transparent tape and the strip worked perfect¬ 
ly—no more tears! 

I was quite surprised a few days later, wfien 
unpacking a six-pack of cassettes, to find a 
IHtle envelope packed with the stylus belt 
marked "Replacement Stylus Ramp." It was 
a strip of thin plastic! Apparently some of the 
kits were furnished with a metal ramp while 
later versions use the plastic. The replace¬ 
ment was a dead ringer for the one I had made 
and should cause no tearing problems. If your 
kit has the metal ramp (it's one of the first parts 
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C L Houghton WB&GP 
San Diego Microwave Group 
6345 Badger Lake Drive 
San Diego CA92U9 


Microwave 
Building Blocks: The 
Doubly-Balanced Mixer 

WB6IGP adds another piece to his puzzle. 


T his article describes a high-performance 
doubly-balanced microwave mixer that 
you can construct. This can be used in a 
downconverter giving good isolation be¬ 
tween all ports—unlike the relatively poor 
performance of the singly-balanced mixers. 
The operating frequency range of this mixer 
can be any frequency up from 500 MHz, 
depending on the size and scaling of the 
device. 

I wanted to build a system for single side¬ 
band on 12% MHz but didn't want the unit to 
be purchased or locked into a design in which 
the components could not be used in another 
project. I wanted the components to be uni¬ 
versally adaptable, and that required a build¬ 
ing-block concept with all units connected 
with coax. In this way, as I worked toward 
my goal, each unit of the project would be 
constructed and tested by itself and could be 
used in another project if I desired. 

The use of doubly-balanced mixers is not 
new and there are many available. The most 
common of them are the little eight-pin packs 
available from several manufacturers such as 
Anzac (MD-108), Mini Circuit Lab's (SRA- 



Photo A Mixer front view showing diode 
placement and common ground strap. 


1), and Relcom (M6F). I have been able to 
obtain and use all of these units and find them 
excellent in their application. The devices 
exhibit very good isolation between all ports, 
keep spurious responses to a minimum, and, 
having a slightly higher conversion loss than 
singly-balanced mixers, require an amplifier 
following the mixer. This is a very small 
price to pay for the performance they give. 
See Fig, 1 for details. 

One deficiency is the lack of units that give 
the same performance in the higher frequen¬ 
cy range above 500 MHz. The lack of 
availability of this type of reasonably-priced 



Photo B. Mixer rear view showing jumpers 
with insulation required for tuned lines. 
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Fig. /. Common doubly-balanced mixer design for Dc-500 MHz^ 



mixer was the prime reason for starting this 
project. First, I built several types of mixers 
(singly balanced) to be able to gain some 
insight into what was needed. The first design 
that I tried was a Rat Race mixer, which looks 
like a stop sign. I tried everything to make 
that design work but had little luck. I then 
tried the Rat Race mixer that resembles a 
rectangle that is similar to the stop-sign mixer 
tried previously. This rectangular Rat Race 
mixer worked as advertised. This was the 
mixer that was used in the 1296-MHz 
stripline transceiver in the 1985 Handbook. 
See Fig. 2. 

No project is a loss, and the stop-sign Rat 
Race mixer taught me several things about 
striplines, the method of running them, and 
the discontinuities you can have if you run the 
lines at a sharp angle. I found out that by 
mitering (slicing off) the sharp edge at the 
right angle junction, you improve the 
impedance transformation around the bend. 
If you leave the junction with a sharp edge, 
you will see a sharp spike in the standing 



Fig. 2. Rat Race mixers 1.3 GHz (not to 
scale). 
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wave at the junction (a rather large disconti¬ 
nuity). There is a ratio to determine how 
much you should slice off, but, not being a 
purist, I elected to remove about 25% of the 
junction and it seems to work out OK. An 
alternative method is to use rounded bends 
with a radius of three to four times the 
stripline width. See Fig. 3 for details on the 
junction mitering. 

PC Board Materials 

There is a field full of printed circuit board 
materials to choose from, including paper, 
epoxy, fiberglass, Teflon”, and ceramics, 
^ch has a different dissipation factor and 
dielectric constant depending on the material 
used as the host for the copper substrate. 
Paper is not a good choice, since it acts as a 
wick which absorbs moisture from the sur¬ 
roundings, which eventually ruins the dielec¬ 
tric. Epoxy and fiberglass are good board 
materials, and the G-10 variety glass epoxy 
can be used up to the 1-2-GHz microwave 
bands with reasonable results. Almost all 
printed circuit boards used today use a good 
quality glass-epoxy. It has a dielectric con¬ 
stant of about 5.5. 

The next upgrade in printed circuit board 
material is Teflon or Duroid. Both types of 
board have a dielectric constant of about 2.2 
to 2.5 and are excellent selections for use at 
microwave frequencies. They offer excellent 
dimensional stability in high-temperature and 
high-humidity environments without affect¬ 
ing the board. They are also very resistant to 
solvents and chemicals. 

By the way, if a board states it has 1 /2 oz. of 
copper, it means that the PC board has a 
.0007-inch-thick layer of copper on one side 
(I oz. of copper equals approximately .0015- 
inch-thick copper; 2 oz. equals approximate¬ 
ly .0020~inch-thick copper). Also, the copper 
is not applied to the Teflon with adhesives or 
glue, but is pressed on with heat and consid¬ 
erable force; it does not come off once 
pressed! 

With all this now in firm grasp, I proceeded 
to construct the 3-dB hybrid mixer. This unit 
looks somewhat like a figure lying on its 
side with a large square hole in its center. 
This mixer was the first successful hybrid 
type that I constructed (see Fig. 4). 

This mixer consists of three sections: the 
input coupler, the diode array, and the i-f 
matching network. 1 have used this mixer in a 
lot of designs, the most recent being the 1296- 
MHz ATV receiver (October, 1985 , 73 
Magazine). I also used the same mixer design 
in a receiver for 2300 MHz and 4200 MHz. I 
never had a failure with this design and am 
very impressed with it. 

To sum up the performance of the singly- 
balanced mixer, it is easy to construct and a 
proven performer. The design uses few com¬ 
ponents and requires a lower-level local-os¬ 
cillator power injection. However, the one 
drawback is that the isolation between ports is 
poor. Local-oscillator energy can be reflect¬ 
ed into the rf port and all sorts of things can 
happen, such as spurious responses. 

Although it created problems of its own, 
the next mixer I tried proved to be the best 



Photo C. A collection of the ‘^building blocks. ” 


overall. The design was first noted in a piece 
of surplus scrap that was torn apart to see 
what was going on inside. It was intended for 
8-10 GHz, but the principle of its operation 
remains the same. The unit used two crossed 
lines looking like a tuning fork with another 
pair of crossed lines identical to the first. 
They were constructed on very thin Teflon 
PC board about .003 inches thick (the thick¬ 
ness of a piece of paper). The orientation of 
the two crossed lines was at 90 degrees with a 
50-Ohm stripline tied to the input of each of 
the tuning-fork-like striplines. There was a 
third thin PC board that had four quarter- 
wave striplines that looked like a four-leaf 
clover, and at the junction of the quarter- 
wave stubs were four diodes alternating (an¬ 
ode, cathode, anode, cathode) connected to 
the stubs. 



The common point of the four diodes was 
tied to a stripline for coupling into the device, 
and Eureka!—a doubly-balanced mixer. One 
friend's suggestion led to the final design of 
this mixer: Place it on one single piece of PC 
board with both striplines (the tuning-fork¬ 
looking guys) on one side and the four stubs 
on the opposite side of the board. 

This simplifies the design over the original 
three-PC-board construction, and makes it 
easier to reproduce. I located a few pieces of 
.010" thick Teflon fiberglass material and 
laid out the mixer design. Even though I use 
the photographic process to reduce my hand- 
drawn artwork to proper size, other methods 
are available. The dimensions for the strip¬ 
lines are: on the diode side, all lines are. 100" 
wide. For the other side (the tuning forks), 
the line width is .010"-.015" inch; at the 
point of connection to the coax connector, 
line width is .025"-.030", 

If you use larger values in the etching, you 
will most likely have some undercutting pro¬ 
ducing something near the correct dimen¬ 
sions. Not being a purist, I find that you can 
violate lots of rules, but by not straying off 
too far, you still can have very good results. I 
do not have all the instrumentation at my 
disposal to find out all of my faults; I let 
performance prove out operation. 

One method to make your own PC board is 
to place masking tape cut to the desired width 
on the PC board where you want the copper to 
remain. There is also PC artwork tape that 
comes in pre-cut widths. This is recommend¬ 
ed for lines that are .010" thick. I use the 
Bishop Graphics PC tape, and it has worked 
well on these fine lines in early prototypes. 

Lay out the tape and press it onto the copper 
surface firmly, being careful to cover all ar- 



Fig. 4. 3-dB hybrid mixer. 
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eas you want to protect from the etch. Where 
you must overlap tape, press lightly with your 
fingernail on the overlap to reduce any air gap 
that etch may flow into and undercut the 
board. Check your tape carefully, as you 
want none of the tape to fall off in the etch. If 
it is pressed on firmly but not hard, it will 
hold. Also, don't press too hard with your 
fingernail, as this could deform the soft 
Teflon. I suggest that you use new ferric 
chloride so that the time in the etch will be at a 
minimum. 

A variation of the above would be to cov¬ 
er the two sides of the board with a short 
piece of two-inch-wide tape. Lay out the pat¬ 
tern with a pencil and cut the lines with an 
X-acto™ knife, removing the pieces of tape 
where you want the copper to be etched 
away. Do not use hard pressure, or the knife 
will deform the PC board. See Fig. 5 for 
details, and Fig. 6 for the artwork for a 1,3- 
GHz mixer design. 

1 used several varieties of Hewlett Packard 
Schottky diodes in the mixers. The 5082- 
2800 (1N5711) family is available at Radio 
Shack. The 5082-2835 is a better choice, but 
could be a problem to find. Some of the 
mail-order houses have them in stock. 

Each diode Is mounted to the bottom of 
the stripline quarter-wave stubs at the junc¬ 
tion. The diodes are mounted in an alter¬ 
nating fashion: anode side down, anode side 
up, anode side down, and finally, anode side 
up. The opposite sides of the four diodes 
are tied common, and together they form 
the i-f output port. It does not matter where 
you start placing diodes if they are uniform, 
matched, and alternate around the quarter- 
wave stubs. I mounted a wide strip of cop¬ 
per from the common foil (both sides’ foil 
tied common) ground edge strip up over the 
i-f port coaxial connector and on to the oppo¬ 
site side ground foil, to provide a good 
ground return for the i-f port. Final assembly 
can be into a small metal box with the i-f port 
connector fixing the assembly in place. Then 
the other two connectors can be mounted on 
sides adjacent to each other at the flange end 
of the stub lines. Solder the flanges to the 
ground foil and the center pins to the terminus 
of the stripline couplers (the tuning-fork¬ 
looking guys). 

Checkout/Operation 

If the diodes are good and there are no 
solder bridges, the mixer should work with¬ 
out adjustment. Bandwidth for usable perfor¬ 
mance, according to the textbooks, is plus or 
minus 5(X) MHz, or 8(X) to 1,8(X) MHz. I tried 
the mixer out on 450 MHz because I have two 
calibrated signal generators for this band. I 
supplied 6(X) MHz at -f- 8-dB injection into the 
LO port and connected the i-f port to my 
two-meter radio. Connecting my test signal 
generator to the rf port, I set it for 450-MHz 
input and found that I could reduce the power 
to the .2-uV level for very near full quieting 
on the two-meter i-f. Attaching a 450-MHz 
antenna, I was able to copy many repeaters 
and even tune up into the commercial band. It 
performed well. 

I tried the mixer out with my trusty old 



.026 
60 n 

RF FORT 





Fig. 5. Doubly-balanced mixer (not to scale). 



Fig. 6. Artwork, J.3 GHz mixer. 1:1 scale. 


klystron-powered 1.3-GHz signal generator 
and the results were much the same. Stability 
was poor, but that was due to the fact that the 
injection oscillator was free-running and 
drifting. However, that was the only source 
at the time that would drive the mixer with the 
required 8-dB LO injection. The sensitivity 
was 1 uV, but I believe part of that was in the 
loss of the coaxial cable used to connect to the 
input of the mixer. So far this is the most 
sensitive test that I have performed at this 
frequency, 

I hope that those who undertake this project 
will find that this mixer is quite a performer 
and will serve many different uses. I plan to 
use the mixer in SSB converters for 1296 and 
23(X) MHz. There have been many articles on 
rf amplifiers. The device following the mix¬ 
ers will be one of the broadband amplifier 
modules. I have used the MC-5121 and the 
MWA-110/120-type monolithic amplifiers 
and they have worked for me in the past. Just 
remember to keep the i-f port terminated in 
50 Ohms and you will not have any trouble 
with this or any other mixer. 

One point of operation that I did not men¬ 
tion and have not tried is using the mixer in an 
upconversion mode, using the i-f port as an 
input, keeping the LO port for injection, and 
now using the rf port as the output source for 


driving an amplifier chain to drive a final 
stage. 

This mixer is something UHF experi¬ 
menters can play with and expand upon. As 
always, I would be happy to answer any ques¬ 
tions concerning this project and other related 
items. Please enclose an SASE for a prompt 
reply. 

If you are unable to obtain the double¬ 
sided Teflon PCB stock, I can provide the 
.0l0"-thick double-sided board for $5.50 
U.S. postage-paid, or 5 pieces for $20 
postage paid, in the U.S. It is available in 
other sizes up to .062 inches thick. I can 
also help out with the diodes if you can’t 
obtain them locally; Radio Shack used to 
have them.l 
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Pete Putman KT2B3 
353 FieldsUme Dr. 
Doylestown PA 18901 


Everyman’s 
Microwave 
Amp 

An inexpensive conversion 
for 23 cm. 

T he theme of this month’s 73 Magazine ployed for the cathode— Photo A. An unmodified Adler UHF cavity. The input is visible to the 

deals with cheap and easy ways to get on indeed, the typical swr of f^^ht of the cavity wall and the output is to the rear 

the frequencies above 900 MHz, After a lot of one such cavity is pretty 

head scratching, I found a likely subject sit- awful, on the order of 4:1 or worse! But, nectors are made from silver and fife quite 

ting on the shelf above my operating table, tubes being what they are, the impedance easily. 

and will now enthrall readers with tales of a mismatch didn’t matter much. Nominally, What you’ve now done is to allow a tuning 

cheap amplifier for the 23-centimeter band the amplifier functions at about a lO-dB pow- range down to about 1295 MHz (whereas the 
that requires minimal modification, a simple er level, with a maximum rating of about 100 original tuning cut off at about 1300 MHz) 

power supply, and a few hours of your time. Watts output. and will be able to see a definite dip at reso- 

The catch? The cavities are not the easiest Steve Katz WB2WIK has mtKlified these nance. After you’ve refastened the plunger 

parts to find... but read on. cavities in the past, and recently located an- assembly, the mechanical work is done and a 

Some time ago, the Adler Electronics Cor- other mixer/amplifier assembly that he had suitable power supply must be concocted, 

poration of New Rochelle NY manufactured stashed away some years earlier. I suggested There are only three voltages required—6.0 

a device consisting of three tuned cavities— that another conversion might be in order. Vac for the filaments, I OCX) Vdc for the plate, 

two operating as power amplifiers, and one as and away we went! The most important part and an adjustable source of 8-20 volts for the 

a mixer. The eventual operating frequency of this conversion is to lengthen the cavity by cathode. This latter .source is the bias circuit 

was above 1300 MHz with power levels in increasing the plunger’s tunable range. The and sets the plate current, determining the 

the 100-watt range. The actual cavities used simplest way to do that is to install shims at class of ope rat ion. 

employed a 2C39A lube in a compact, the points where the plunger a.ssembly attach- When you obtain the cavity, you'll notice 

grounded-grid design, using a plunger as- es to the cavity—allowing the plunger to pull three connections: two wires from the front 

sembly for tuning. The.se cavities went under out a bit further and make the resonance point side of the chassis, and a connection near the 

the identification number #6553-603B9. and of the cavity drop in frequency. tube anode to the chassis rear. The first con- 

a representative unit is presented for your Photo B shows where the shims are insert- neciion is for the cathode/filameni of the 

viewing pleasure in Photo A. cd. A pencil points to one of the four holes lube, and the rear connection for high 

The cavity is to the rear with the short where a standard 8/32 nut has been slipped voltage. The filament chokes arc already in 

Teflon coax extending from the housing. over the attaching screw. This is repeated at the cavity assembly as is the plate choke, so 

Controls for plate tuning and loading are at each of the other three corners. Use care connections to the high voltage and bias sup- 

the front and employ reduction gearing as when removing the screws! You don’t need plies are a snap. 

well as a chain drive to allow somewhat to pull the plunger assembly out—just the Figure 1 shows a suitable supply. Zener 
smooth tuning. No input circuit was em- screws, and only far enough to insert the diodes can be used in a siring to set the cutoff 

shims. (Told you this was bias. This way, the addition of a phono jack to 




easy—so far!) 

File and Fit 

One problem which will 
become evident right away: 
You won’t be able to re-at- 
tach the TNC connector to 
the cathode input line. 
The solution is simple: Get 
a strong flat file and deter¬ 
mine the final position of 
the connector when installed. 
File the side closest to the 
cavity as flat as possible 
without filing through the 
wall of the barrel. Reinstall 
the connector, then install 


pull to ground pan of the siring will set the 
correct operating voltage. Photo C shows a 
completed amplifier with front panel plate 
current meter, power switch, and indicator 
lamp. The filter capacitors in the HV line 
aren’t particularly pretty, but are surplus 
GE Pyranol types, each rated at 4.0 uF at 
2000 Vdc. They only cost $2.00 apiece from 
a surplus outlet, and the HV transformer set 
me back about S7.00. ft’s rated at about 800 
volts CT and 400 milliampcres—plenty hefty 
for the job. 

NOTE: Many surplus oil-filled capacitors 
were manufactured with an oil containing 
Polychlorinted Biphenyls (PCBs). a poten¬ 
tially lethal compound and proven carcino¬ 
gen! If you have any doubts about oil-filled 


Photo 8. The pencil shows where to insert the 8/32 nut shims to the shims. It'll make for a capacitors of indetermi nale origin, PLAY IT 


extendthelengthof the cavity. A total of four shims is used. snug fit! The supplied con- SAFE and select computer grade units. You 
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can gang these in series to ob¬ 
tain the required capacitance/ 
voltage rating. 

The full-wave bridge should 
use diodes with a hefty rating. 

They should be able to handle 
1.5 kV at about I amp. but in 
this mtxlcl. two 1N4145BD 
devices were employed in each 
leg to achieve that purpose. 

Photo D shows the underside of 
the completed amplifier with 
the HV rectifiers to the upper 
left. HV transformer terminals 
to the lower left, and the bias/ 
filament transformer to the up¬ 
per right. Photo C. View of the completed amplifier and power supply very long! knowledgeable UHF types gobble 

chassis. The space to the right of the cavity is used for a Bird 'em up right away, since one chassis yields 
The Filament Connection 43 wattmeter and coaxial relay. amplifier cavities and one mixer cavity. 

A string of 5 conventional silicon diodes Watts of drive. As stated earlier, the input If you happen to find a mi.xer cavity, simply 

(1 N40()4 types) are used to raise the cathode circuit doesn't look like 50 Ohms, but this terminate the unused port with a 50-Ohm pad 

above ground by a total of 2 volts. These are w asn't critical in the original design as one or load. Microwave loads are easy to find and 

connected in scries vs ith the center tap wind- cavity drove another and there was power in will cost about $5-15 dollars each, 

ing of the filament transformer. Two 8.2-voli abundance. If you use this amplifier with a All in all, the Adler UHF Cavity will yield 

1-watt/ener dkxlcs are then connected from solid-state final, you might find the efficiency solid performance on 1296. Suggestion: 

this point to ground to establish the standby somewhat worse—most likely due to the Replace the 2C.39A with a .ICXIOO (if the 

bias of + 18-20 volts. By grounding the June- ALC circuit protecting the transistors as it cavity didn't already come with one) for a 

lion between the two zeners. the bias drops to senses the high sw r. bit more output. Don't use 2C39s. as they 

about +8-10 volts which should result in A useful gadget here is a 50-Ohm line are glass iube.s and performance falls off 
about 50-60 niA of plate current on standby. stretcher, which is nothing more than a drastically at this frequency! Both 2C39A 

The high voltage bleeder resistor is located 10-inch piece of 50-Ohm rigid line with two and 3CX100 types are ceramic iriodes 

on the upper edge of the chassis. The value is sliding laps on it—a matching transformer of and carry full ratings to 2 GHz, but the 

not critical: this particular resistor was a 20-k .sorts! Mine came via Steve who found it at a 3CX100 has a bit higher plate dissipation 

40-wait unit. Any junkbox unit between 20 k fiea market for under SIO. I adju.st the two rating. You can find them at Ilea markets fora 

and 100 k w ill dt>-“ihc higher values w ill just laps for maximum power output on the ex- reasonable sum. ■ 



the output. Dow Key relays with lype-N con¬ 
nectors will do the job very well. A DK-77 
with BNC connectors has a bit more through- 
loss but is cheap—typically $10 apiece at flea 
markets—and will suffice. I use a brand new 
Dow Key model 260 which was extremely 
expensive. Here’s a relay that sold for under 
$25.00 15 years ago and now retails for 
S200!! Oh well, when you've got the fran¬ 
chise .... 

Now the catch: finding a cavity. These 
assemblies originally came from Fair Radio 
Sales and they have been known to pop up at 
flea markets from lime to lime, I have seen 
such units at Dayton in the past, but rest 
assured thev don't sit on flea market tables for 


result in smaller bleeder current. Incidental¬ 
ly. the original cavities come without any 
blower! This is very important, so root 
through your junkbox or the next fiea market 
to find about a 3-4 inch diameter squirrel 
cage with about a 1" exhaust port, 

U.se a good .strong epoxy to fasten this port 
on the top rear of the cavity. There's about a 
1 -inch .square hole here allowing access to the 
fins of the lube, and a small squirrel cage 
blower will keep the tube nice and cool. I 
tried 5-minuic epoxy and let it cure for 24 
hours. The bond hasn’t cut loose for over a 
year and has survived three portable contest 
operations. 

In actual use. the power output w ill vary 
anywhere from 60 to 100 Watts with 6 to 10 


ciier (a result of a good 
match) and am able to 
drive my amplifier to 80 
Walls output with 8 
Watts of drive. If you 
can't find a stretcher, 
you’ll probably see only 
6 dB or so of amplifica¬ 
tion, but that will yield 
40 Watts for 10 Watts of 
drive. . .useful in any 
application. 

In Conclusion 
One last point—it’s 
imperative that you use a 
good 50- Ohm relay at 





Photo D. View of the chassis underside. 


Figure 1. Power supply schematic. 
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Joseph J. CarrK4IPV 
7804 Royston Street 
Annandale VA 22003 


Linear 1C Amps 

Using them without abusing them. 


I n 1966 I worked as an electronics techni¬ 
cian repairing stereo amplifiers and 
receivers. One day, while working on an 
H.H. Scott receiver (one of the better brands 
in those days). I came across a series of 
semiconductor components in the FM i-f 
stage that looked funny. They looked like 
plastic epoxy transistors with six bug legs 
sticking up in the air. At first perplexed, my 
mind snapped into gear as I remembered an 
article on the then-new integrated circuits 
(ICs). What I was looking at was one of the 
earliest examples of a uA-703 i-f/rf gain 
block IC device. Shortly thereafter I discov¬ 
ered the first IC operational amplifier, the 
uA-709 (which cost $S0 then, and goes five 
for a buck now). The uA-709 was truly revo¬ 
lutionary. 

There are few who would argue that 
the integrated circuit has not revolutionized 
the entire electronics industry. Virtually 
unknown a couple of decades ago, the IC 
chip brought us both the extreme miniaturiza¬ 
tion of electronics circuits and previously 
unheard-of component densities. It is 
unlikely that the miracles of modern electron¬ 
ics—from cardiac pacemakers to the 
moon-landing program; from consumer 
entertainment electronics to the most mass¬ 
ive fifth-generation supercomputers; 
from VCRs to multi-talented ham rigs 
that work from dc to daylight and cram 
more capability into a lunch box than we 
old guys put on a whole desktop—would 
have come into existence without the 
little chip. 

Device performance was also improved 
by IC construction. Let's consider thermal 
drift of dc amplifiers. Even low-cost modern 
IC operational amplifiers are several or¬ 
ders of magnitude better than tradition¬ 
al vacuum tube or discrete transistors 
models because all of the semiconductors 
and internal resistors (the main sources 
of drift) share the same thermal environ¬ 
ment in ICs. In discrete circuits, those 
components are spread out over several 
square inches of circuit board and thus do 
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not share the same thermal enviroment—so 
drift is more pronounced than in the IC 
version of the circuit. 

Low cost is another great advantage of 
the integrated circuit. Early transistor 
and vacuum tube operational amplifiers 
were not only larger and ran hotter than 
their modern ICcounterparts — they 
were more costly as well. In addition, those 
early amplifiers only poorly approxi¬ 
mated the performance of the ideal text¬ 
book version of the amplifier. Modern 
IC operational amplifiers come so close to 



Fig. 2. a) shows inverfed output: h) *s output 
is noninverted. 


the ideal (especially premium types) that 
textbook authors no longer look like fakers 
to those readers who try to translate theory 
into workbench practice. 

The first ICs appeared in the mid-1960s, 
and were low-density devices (the uA-703 
mentioned above, for example). But as 
industry learned the trade, the number 
of active devices on the chip skyrocketed. 


Today, medium-scale integration (MSI) 
and large-scale integration (LSI) are 
the norm — and superscale-integra¬ 
tion devices loom on the horizon as the 
frontiers of technology move forward 
under the onslaught of the quantum cooks of 
Silicon Valley. 

Operational Amplifiers 

The operational amplifier (OA) is the 
most commonly used linear IC amplifier 
in the world. Originally, the first vacuum- 
tube OAs were designed to calculate 
mathematical operations in old-fashioned 
analog computers, hence the name opcra- 
tiona amplifiers sticks today. The IC form 
of OA today is so widely used that it no 
longer has any significant role in the 
all-but-obsolete analog computers of yes¬ 
teryear. The range of other applications 
for the OA is, however, truly awesome— 
it has become a mainstay of more audio, 
communications, TV, broadcasting, in¬ 
strumentation, control, and measurement 
circuits than anyone can imagine. 

The circuit symbols for the operational 
amplifier are shown in Fig. 1. The 
symbol shown at (a) is by far the most 
commonly used, and will be used here 
unless otherwise specified. This same 
symbol could also be used to represent 
any amplifier with differential inputs, 
but here will be used as the only proper 
symbol for op amps. The symbol shown at 
(b) is also seen occasionally, and some 
people regard it as the only proper symbol 
for operational amplifiers. The IEEE 
standard for circuit symbols, as well as 
industrial semiconductor companies such 
as Burr-Brown Corporation, specify the sym¬ 
bol shown at (b). 

There are two input pins on the typical OA. 
The inverting input (-) produces an output 
signal that is 180-degrees out of phase with 
the input signal—see (a) in Fig. 2. Here we 
see a positive input signal producing a nega¬ 
tive output signal, and vice versa. The nonin- 





verting input (+) produces an 
output signal that is in-phase 
with the input signal—(b) in 
Fig. 2. In the various applica¬ 
tions shown in this article we 
will use either or both inputs. 

An amplifier that uses 
only the inverting input 
is called an inverting follow¬ 
er, while the amplifier that 
uses only the noninverting 
input is called a noninverting 
follower (why the term follow¬ 
er is used no one under sixty 
seems to remember—and 
quite a few over-60 people 
probably never knew). An am¬ 
plifier that uses both inputs 
might be a summer amplifier 
in some cases, but it is more likely a differen¬ 
tial amplifier. That is, it produces an out¬ 
put signal that is a function of its gain and 
the difference between two input signal 
potentials. 

The operational amplifier normally 
operates from a bipolar dc power supply, 
such as shown in Fig. 3. (The pin numb¬ 
ers in this figure are for the so-called indust¬ 
ry standard 741-device.) This circuit 
shows that the two dc power supplies 


of V- that will not exceed 
the pin-to-pin limit? 
(V+)-(V-) = 30 
(-HlSVdc) - (V-) = 30 
- 18 

= 12; therefore 
(V —)max = 12. 

Because most practical cir¬ 
cuits operate with equal bipolar 
dc power supplies, it is also 
true that most of those using 
popular operational amplifiers 
with the 30-volt limit also limit 
the V — and V -I- dc power sup¬ 
plies to not more than 15 volts 
each. 

Single Supply Operation 
The operational amplifier is intended 
for dual or bipolar power supply operation. 
There are, however, many applications 




Fig. 3. Op amp powered 
by a bipolar dc supply. 


on the output terminal as a dc offset poten¬ 
tial. Unless the following circuit some¬ 
how doesn’t care about this offset poten¬ 
tial, the output must be capacitor 
coupled. The value of the bias voltage is 
found from: 


(V^)R2 

VI =- 

R1 + R2 

The capacitor shown in Fig. 4 is used 
to place the noninverting input at our 
near-ground potential for ac signals, 
while retaining the dc level produced 
by the resistor voltage divider. This capaci¬ 
tor sometimes causes noisy operation of 
the op amp, so is often omitted in practi¬ 
cal circuits. The value of the capacitor is 
such that it has a capacitive reactance of 
less than R2/10 at the lowest frequency 
of operation. For example, if the amplifier 
is designed to work down to 10 Hertz, 
and the value of R2 is 2200 Ohms (a typical 
value in real circuits), then the value of Cl 
must be such that it has a reactance of 220 
Ohms or less at 10 Hz. This requirement 
evaluates to: 

Cl = 1,000,000/(2 And FX) 

Cl = 1,000,000/[(2)(3.14)(10H2) 

(220 Ohms)] 

Cl = 1,000,000/13,816C1 
Cl = 73uF 


it is reasonabiy 
easy to suppiy a 
missing potentiai. 


are independent of each other. The 
V -I- power supply is positive with re¬ 
spect to common (or ground), while the 
V— supply is negative with respect to the 
common. The operational amplifier manu¬ 
facturer will specify minimum values 
for V— and V-I-. Typically, the max¬ 
imum voltages will be on the order of 
± 18 volts, with some offering ± 22 
volts. (In one case a ± 40 volts was ad¬ 
vertised.) 

There may be certain limitation on 
the maximum supply voltages that do 
not show up at first glance, especially 
in the short-form specification or data 
sheet that hobbyists are usually given. 
For example, the most common limitation 
is the (V—) to (V-H) potential. The man¬ 
ufacturer will specify that the quantity 
(V-H) — (V — ) does not exceed a certain 
potential. On some 741 devices, for ex¬ 
ample, the V— and V+ ratings are both 
18 volts. But that does not mean that 
the algebraic sum of the two is 36 volts! 
The pin-to-pin supply voltage is not to 
exceed 30 volts. Since (*f 18 V dc) — 
( — 18 V dc) is 36 volts, operating both 
terminals at their maximum voltage is not 
permitted. 

Let’s look at a practical example. Suppose 
we wanted to operate V+ at 18 volts. 
What, then, is the maximum value permitted 


Fig. 4. Voltage divider circuit to power an op 
amp with a single supply. 

where only one polarity dc power supply 
is available. In order to operate the op amp 
in these cases we must either supply the 
missing potential or devise a method for 
getting around the need for the missing 
potential. 

It is reasonably easy to supply a missing 
potential. All we need is to add a dc-to- 
dc converter circuit that 
provides the needed 
voltage from the exist¬ 
ing voltage. There are 
quite a few devices on 
the market that will pro¬ 
duce either —15 volts 
from -1-15 volts (or 12 
volts, as the case may be), 
or will produce isolated 
±15 volt potentials from 
an existing non-isolated 
+ 15 volt potential. A popular version of 
this type of circuit is seen in hobby¬ 
ist magazines from time to time. It uses a 
555 IC timer device operated at or near 
100 kHz, and a rectifier/filter circuit to pro¬ 
duce a negative voltage. Of course, a voltage 
regulator can be added if needed. Typically, 
negative regulators will be on the 79xx or 
LM-320-XX series. 

Another method for using a single dc 
power supply is shown in Fig. 4. Here we 
use a resistor voltage divider, R1/R2, to 
bias the noninverting input of the opera¬ 
tional amplifier to some potential be¬ 
tween ground and V + . The V— terminal 
of the op amp is grounded. The bias volt¬ 
age on the noninverting input also appears 


Because 100 uF is the next higher standard 
value capacitor, most designers will select 
100 uF for C1 instead of 73 uF. 

A relatively recent form of IC linear 
amplifier is the Norton amplifier, also 
known as the Current Difference Ampli¬ 
fier (or CDA). The CDA produces an 
output voltage that is proportional to the 
difference between two input currents. 
The operation of the CDA is not exact¬ 
ly analogous to the op amp (i.e. with the 
input voltages replaced 
by input currents), so 
will not be detailed here. 

The symbol for the 
CDA differs from the 
normal op amp symbol 
in order to distinguish 
its unique operation. 
The CDA symbol shown 
in Fig. 5 is the regular 
differential amplifier 
symbol with a current 
source symbol added along one edge to 
let the reader know that current mode is 
intended. 

Operational Transconductance 
Amplifiers (OTAs) 

Another form of linear IC amplifier, differ¬ 
ent from either op amp or CDA, is the opera¬ 
tional transconductance amplifier, or OTA. 
This type of amplifier has a transfer function 
that relates output current to input voltage. 
Since the transfer function expression has the 
units Amperes/volts (or sub-units thereof), 
the transfer function gain can be expressed in 
the units of conductance, mhos (or the sub¬ 
units millimhos or micromhos). Since these 
are units of conductance, I/V, we call the 



Fig. 5. Symbol for the CDA op amp. 
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amplifier a transconduc- 
tance amplifier. The name 
operational conveys the idea ci 

that some of the functions — 

are similar to those of the _ 

operational amplifier. | 

Operational and other lin- C 2 

ear IC amplifiers are sensi- _ 

tive to problems on the dc ^ 

power supply. The amplifier 
may oscillate if not properly 

decoupled. Furthermore^ - 

variations and noise placed Fig. 6. Decoiq 
on the dc power supply lines 
in one stage can affect the other stages. Power 
supply rejection is not absolute. 

We also find one other problem, especially 
in breadboarding and in portable (battery op« 
erated) equipment: reverse polarity dc power 
supplies. The results will be catastophic in 
that case! An operational amplifier with re¬ 
versed dc power supplies will be destroyed 
instantly. Let’s see how problems can be 
fixed in practical circuits. 

The problems with noise and oscillation are 
cured with decoupling capacitors on the am¬ 
plifier power supply terminals. Capacitors 
CI and C2 (each 0.1 uF) in Fig. 6 are used to 
decouple high frequencies, while the low-fre¬ 
quency decoupling is provided by C3 and C4 

(each 4.7 uF or higher). Now _ 

why do you suppose that two 

forms of capacitors are needed 

at each op-amp power supply 

terminal? That seems a bit odd, 

doesn’t it? Why not just use the 

4.7-uF capacitors—they are 

very much higher in value than ^ 

the0.1-uF units, after all. | 

The higher value cap- * 

acitors (C3 and C4) are ^ ^ 

typically aluminum or - 


All In all It Is better to use the 
alternative circuits usirig series dlodes- 
but Fig. 8 Is provided for the truly 
bold reader. 


Fig. 6. Decoupling capacitors. 


-» more important than the 

ig capacitors, higher value capacitors, so 
should be closest to the IC 

amplifier body. 

The fix for reverse polarity condi- 
tions (apart from not doing 
it in the first place) is shown in 
Fig. 6 also. Diodes D1 and D2 
are placed in series with each 
dc power supply line. Under norm¬ 
al operation these diodes are 
forward biased, so will con- c? 
duct current to the ampli- 
fier. When some goof-ball (like me) 

accidentally connects one or both _ 

dc supplies backwards, then 


provided that the power supply voltages are 
reasonably stable. Under these conditions, 
with Vz greater than the voltage between the 
terminals, zener diode D1 is 
reverse-biased at a value low- 
‘ er than the zener potential. 

'—Thus, it is not used in normal 
^ operation. 

In reverse polarity opera- 

\-— tion, diode D1 becomes 

forward biased in the non-zen- 
er mode. It will pass current 

»__ around the amplifier harm- 

lessly—hopefully. The big 

^_ maybe is whether or not 

. .. the zener diode will be 


C 1 

0 VF 

__it_ 

‘ ’ C3 

-r 

4. iCot 

c? 

0 l,.f 

,_ \\ _ 





these diodes are reverse biased ^^8- Bold destroyed. One solution 


so will not conduct current. Thus, 

the series diodes protect the amplifier IC 

_ from someone’s stupidity. 

V. Typical diodes for this ap- 

f I plication are any of the 
I ‘ lN400x series (1N4001- 

I 1N4007). 

I For single-polarity 

isT ^ ^ dc power supplies we 

- need only a single diode, as 

shown in Fig. 7. Again, a 
lN400x diode is both 
low cost and effective. 
- In both cases (Figs. 6 and 



tantalum electrolytics. The per- fig 7 Diode added to protect 7), it is imperative that the 
formance of these cap- Qp from accidental re- capacitors be used as well 
acitors drops drastically verse-polarization. as the diodes. 


as frequency increases, 
and may well be zero at higher frequencies 
that are nonetheless within the range of most 
IC operational and other linear 
amplifiers. At those elevated frequencies, the 
typical electrolytic capacitor is about as ef¬ 
fective as a block of wood. For this reason 
we also use a smaller value capacitor, 
but one that is of a type that will work 
at higher frequencies (e.g., mylar^, 
mica, ceramic, etc.). 

This situation is 

changing a little bit, how- T 

ever, as certain new < 

forms of capacitor are 

now able to offer high- i i 

frequency operation as 

well as high capacitance. r _,.. 

One rule of thumb en- ^ 

sures the success of the ,^^ 00 * 

circuit in regard to noise 
and oscillation: Place ^2 

those capacitors as • 

close as physically possi- l 

ble to the body of the am- - 

plifier. The 0.1-uF ca- Fig. 9. Altemativ 
pacitors (CI and C2) are are 4.7 uF,) 


tiofi^ as the diodes. 

A brute force method of 
protecting the amplifier is shown in 
Fig. 8 . In this case, a zener diode is 
placed across the two dc power supply 
terminals of the amplifier. The zener 
potential must be greater than the max¬ 
imum value of [(V + ) - (V — )]. For a 
case where dc power supplies of ± 12 V 
dc are used, then this value is 24 volts. 
A 28-volt zener diode would be adequate, 


is to use a very high value of 
power dissipation for D1. Another solution is 
to place a series resistor in the line with D 1 . 
All in all, it is better to use the alternative 
circuits using series diodes—but Fig. 8 is 
provided for the truly bold reader. 

The protection of multiple ampli¬ 
fier stages is shown in Fig. 9. There 
are two alternatives shown in this figure. 
In one case, we could place lN400x- 
series diodes across the power supply 
lines and series current-limiting 
resistors to prevent them from burning 
up. The diodes are normally reverse 
biased, but when one or both dc power 
supplies are reversed, then these diodes 
become forward biased—and short line 
to ground. 

The second alternative is to place 
the diodes in series with the line at the 
power supply terminals (shown 
in dotted lines in Fig. 9). This method 
is analogous to the method of Fig. 6 , except 
that it serves more than one amplifier. 


that will work dc are used, then this value is 24 volts. Condu^n 
(e.g., mylar^, A 28-volt zener diode would be adequate, We have discussed the operation¬ 
al amplifier, the 

^ current difference 

I I Norton amplifier, 

^ ___ and the operation- 

c 3 « c 7 C 9 al trans conduct- 

/T^' ance amplifier. 

J We have also cov- 

_,,_,, ered amplifiers in 

^ general, and meth-* 

ill. ods of protecting 

2, IC amplifiers. How 

^ _________ to use these devices 

I 1 can be found in 

I——I several different 

- texts and, 1 am sure. 

Fig. 9. Alternative uses of protective diodes. (C3, C4, C7, CSare 0.1 uF; C5, C6, C9, CIO on these pages from 

are 4.7uF,} time to time. ■ 
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San Diego Microwave Group 
6345 Badger Lake Road 
San Diego CA 92119 


Gunn and IMPATT 
Microwave Devices 

The author shows how to safely test 
these diodes used in 10-GHz operation. 


O ver the past 20 years, microwave equip¬ 
ment has been changing over to solid- 
state devices at a very fast pace* Solid-state 
devices now dominate in the low- to medium- 
power ranges. 1 had been very comfortable 
with vacuum tube devices so it took some 
adjustment for me to switch from klystrons to 
diodes as microwave oscillators. 

Vacuum tubes are forgiving—they give 
some indication before going self-destruct. 
Unfortunately, this is not the case with tran¬ 
sistors and diodes, where it is often too late by 
the time you see the flash or smell the smoke. 



Fig. 1. Schematic for the klystron system. 


This one fact I believe has kept many from 
experimenting with them. 

1 have outlined some procedures in testing 
surplus solid-state devices in a non-destruct 
environment—particularly, Gunn and IM- 



Fig. 2. Cross length section Gunn diodes in 
several typical packages. 


I 



vOLtaoE- 


Fig. 3. Current/voltage plot for a typical Gunn diode. The diode starts to exhibit negative 
resistance at around six volts across it. 


PATT (IMPact Avalanche Transit Time) 
diodes for use on our 10-GHz microwave 
bands. The procedures described here will 
give an insight into how these devices operate 
and how to handle them. 

Klystron vs. Gunn 

The klystron vacuum tube has been in use 
for quite a long time, and many pieces of test 
equipment still use the old reliable 723A/ 
2K25-type tube. Three power supply 
voltages are required to operate the tube: B-l- 
dc, B— dc, and filament. The power supply 
weight for this is at least 10 pounds, and not 
exactly portable. The power output of the 
average klystron was about 10 to 20 milli¬ 
watts. I have operated pieces of equipment 
producing 100-mW output, but they required 
boilers to carry away the heat produced in 
generating rf. The klystron system is bulky 
and non-portable (See Figure 1). 

The obvious advantages to solid-state 
devices at microwave frequencies outweigh 
the high initial cost. A simple Gunn diode 
oscillator requires only a single low-voltage- 
dc supply. Let^s examine what is required, 
just what constitutes a Gunn diode or IM¬ 
PATT diode, and also what makes them dif¬ 
ferent from each other, and how they operate 
to produce microwave energy. 

Gunn diodes were named after J.B. Gunn 
of IBM, who in 1963 discovered a fluctuating 
current while testing a piece of Gallium Ar¬ 
senide (GaAs). While it is held that he did not 
connect the microwave possibilities at the 
time, he did discover the effect first. Just 
prior to this, Ridley, Watkins, and Hilsum 
postulated the existence of negative resis¬ 
tance in semiconductors. They laid out the 
theory to a tee, but their attempts to prove it in 
the lab failed due to the purity of their speci¬ 
men of GaAs. Another scientist, Kroemer, 
tied together the postulated theory and the 
fluctuating current observed in Gunn’s ex¬ 
periments and declared they were one and the 
same: the theory and the proof of negative 
resistance. Gunn did not recognize the mi- 
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crowave oscillation because he was looking 
for noise in semiconductor materials, not rf. 

This Gunn diode should be called a silicon 
or gallium arsenide resistor as in reality it 
does not have a P-N junction as normal 
diodes do. We all think of PNP and NPN 
transistors, and 1 even take for granted the 
diode. But all common diodes have a P>N 
junction—at least, detectors, rectifiers and 
multipliers. 

Another factor making diodes suitable for 
microwave frequencies is their very short 
leads. This gives them a very low inductance 
and capacitance to present to the microwave 
circuits. Stray inductance and capacitance 
can make microwave circuits very hard to 
tame or not work at all. See Figure 2 for some 
typical packages used in microwave diodes. 
The screw terminal is the cathode in these 
devices. Microwave Associates lists a capaci¬ 
tance of .22 pF and an inductance of. 16 nH 
for this 118 case/package at 10 GHz. 

Microwave Gunn diodes as well as other 
types are quite small. The threaded side of the 
diode is used for connection in the heat sink 
for dissipation, and is given a good contact 
with the surface with a small dab of heat sink 
compound. The efficiency of these diodes is 
low, less than about 20%, but considering the 
ease with which they can be made to operate, 
one can overlook that. The wafer-thin piece 
of Gallium Arsenide is attached to one end of 
the heat sink post (see Figure 2) and covered 
by a .050-inch ceramic sleeve. The top of the 
GaAs is attached with ribbon contacts and put 
on top of the sleeve for fixing to the top cover 
plate for the contact to the dc supply feed. 
This post is the anode in the diodes that 1 
have. It can be reversed, but that is by special 
order from the original supplier of the diodes. 

Gunn Operation 

This wafer-thin GaAs Gunn diode is 
mounted in a suitable microwave cavity or 
waveguide and coupled to a source of dc 
voltage, positive to the anode. When the 
voltage is adjusted to some critical value, 
microwave oscillation will take place and is 
controlled by the dimensions of the waveg¬ 
uide and post connecting the diode. The resis¬ 
tance of the diode varies but is in the range of 
1 to 10 Ohms in samples 1 have tried. Gunn 
diodes are driven with a constant voltage sup¬ 
ply. This allows them to have all the current 
they want as long as the voltage is held to 
some special value, usually under 12 volts. 

Testing different Gunn devices, I slowly 
raise the voltage from a supply made from a 
LM-317 adjustable regulator mounted near 
the device. As the voltage is increased, the 
current is increasing in proportion to the 
voltage until a critical point, when a slight 
increase in voltage produces a slight decrease 
in current. At this magic point (somewhat 
different for various devices) this is the nega¬ 
tive resistance region where microwave os¬ 
cillation is starting to take place. 

This voltage is in the area of 4 to 6 volts for 
most diodes; it varies quite a bit. The upper 
voltage limit is not very high, and the maxi¬ 
mum voltage on the highest device that I have 
is about 18 volts. 1 might suggest preventing 




Fig, 6, Amplification using an IMP ATTdiode 
oscillator. 


destruction by not going above 9 to 10 volts 
until you are sure of what you have. Keep the 
voltage low, and the diode will be fine. Keep 
going only if you really need to know where 
breakdown is located.I have destroyed many 
devices in pursuit of this knowledge. Onerule 
1 have discovered is that if the diode starts 
oscillation on a low voltage, say 4 volts, its 
maximum voltage will be around 10 to 12 
volts; or those starting around 5.5 volts, the 
max is 14 volts. Most Gunn diodes available 
on the surplus market today have a top 
voltage of 12-14 volts dc. 

This point of negative resistance is just 
inside the unstable region of the diode’s 
curve. What is happening is that the current 
inside the Gunn diode GaAs wafer is being 
bunched up and arrives on the other side of 
the material in a pulse of current. The pe¬ 
riod of this pulse is the microwave frequency 
of operation and can also be adjusted by vary¬ 
ing the voltage within this unstable area (see 
Figure 3). 

As the voltage is increased past this starting 
point of oscillation, current sdll increases but 
not in such a direct manner as before oscilla¬ 
tion. The output power of the Gunn device is 
increasing until some further point when a 
further increase will produce a decrease in rf 
power output. If the voltage is increased fur¬ 
ther, a point will be shortly reached which 
will be very near the destruct voltage of the 
device. Note that 1/2 to 1 volt beyond maxi¬ 
mum rf, output will put you near that region. 

My diodes put out power in the 100-250 
mW range and operate with 8.5 to 10.5 volts. 



Fig, 5. Typical current/voltage curve for an 
IMPATTdiode, 



drawing about 600 to 850 mA of current. A 
good heat sink or large metal cavity is re¬ 
quired for long-term operation and device 
stability. I have violated this point on occa¬ 
sion and lost several expensive diodes. 

The cavity I have experimented with is the 
SOLFAN mount, a cast metal cavity with the 
diode mounted in the center of a large block 
of metal. This cavity was intended to be run at 
10 mW, with a 200-mW diode (-l-23-dBm 
output). It gets quite hot after about a half 
hour of operation. You can hold it in your 
hand for a short time before it is uncomfort¬ 
able. A better heat sink is needed for longer 
operating periods. A cavity temperature of 
100-120 degrees Fahrenheit is normal, and 
for stability, maintaining a constant tempera¬ 
ture will slow frequency drift and eliminate 
the variables resulting from temperature 
changes. 

This cavity has to be modified slightly with 


73 Amateur Radio • October, 1987 31 





the addition of a solid rivet placed in the 
rfc-dc-feed inside the cavity. I placed the 
rivet in the hole and tapped it lightly with a 
punch to seat it. It will not fall out of the 
cavity’s rfc, but can be removed if you wish 
to replace the original 10-mW diode. To re> 
move the rivet, pinch with small diagonal 
pliers and the rivet will pop free. A new 10/23 
brass screw is drilled out and taped to accept 
the 3/48 threads of the high power Gunn 
diodes. (See Figure 4) 

Although I have not tried this, I have heard 
about placing two Gunn diodes in parallel to 
achieve a higher power output than can be 
obtained from one device. They may be 
mounted in a waveguide and spaced 1/2- 
guide wavelength apart. Remind yourself 
that an oscillator injected into another will 
cause them to lock to a common frequency as 
long as the mechanical tuning is within the 
same frequency; the other will follow for a 
few MHz or so. 

IMPATT Diodes 

The case styles used in Gunn diodes and 
IMPATT diodes are so small that the manu¬ 
facturers do not put part numbers on the 
devices—^you have to be very careful looking 
at each device on the surplus market. An 
IMPATT diode is operated in the constant 
current mode. That is, the voltage is in¬ 
creased to some specific point where 
avalanche current breakdown takes place. 
Some means has to be found to limit the 
current to a prescribed value. One very sure 
way to destroy an IMPATT device is to test it 
as a Gunn diode. The IMPATT diode doesn’t 
tolerate excessive current. See Figure 5 for 
IMPATT diode curves. 

The IMPATT diode is a real P-N Junction, 
and this device is operated reverse-biased 
with a high voltage breakdown to produce a 
supply of electrons and holes. The diode is 
quite similar to a zener diode but is doped 
with impurities to have a controlling effect on 
the avalanche current so necessary for its 
operation. In this unstable mode, the voltage 
is made variable in the 80-90-V range, and 


the current is limited to about 30-50 mA. 
This can be set with a fixed resistor. The 
IMPATT diode has a critical voltage where 
microwave oscillation will take place some¬ 
what like the Gunn description. The IM- 
PATTs that I have oscillate at about 82.5 
volts dc with 50 mA and an output of 100 mW 
at 10 GHz. 

The IMPATT diode is termed an Ava¬ 
lanche Effect device. What is going on is 
the holes and electrons are involved in Im¬ 
pact and Ionization within the P-N Junc¬ 
tion and produces a negative resistance at 
some critical voltage with controlled cur¬ 
rent supplies. IMPATT operation happens 
when the voltage of the ringing waveform 
through the diode adds with the dc bias 
and causes the Junction to go into the 
avalanche mode. 

If the device is biased properly, the Junc¬ 
tion will produce output on half of the duty 
cycle. In this case, the IMPATT diode is 
biased Just above the point of avalanche, 
and when rf swings positive the avalanche 
current (which builds up slowly) reaches its 
peak when the rf voltage is zero. This repeat¬ 
ed operation produces a current pulse travel¬ 
ing toward the anode. This type of operation 
is very noisy and is not suitable for local 
oscillator use in a receiver. It does produce 
quite an output, and the high voltage required 
for operation makes them somewhat less de¬ 
sirable than the Gunn diodes for portable 
operation. 

IMPATT Amplifiers 

IMPATT diodes are used in amplifiers, 
and the commercial applications are numer¬ 
ous. The IMPATTs are operated (CLASS C) 
but from where I sit, their construction ap¬ 
pears to be little less than black magic. What 
they do is run the IMPATT diode and cou¬ 
ple low-level rf into a circulator which 
couples the energy to the port that the IM¬ 
PATT is at. The low level rf and the output 
of the IMPATT (adjusted very near the in¬ 
put frequency) become locked to the input 
source and combine, producing a reproduc¬ 


tion of the input signal at a higher power level 
(Figure 6). 

We have been toying with the idea of using 
a RACON IMPATT source and filter in a 
10-GHz beacon so that many stations could 
use it at their convenience to tune and test 
systems. By having the IMPATT source at 
someone’s home, the problem of high voltage 
power is minimized. I was very fortunate to 
be able to pick up several of these RACON 
sources new, and plan to use one for our San 
Diego Microwave Group’s beacon. See Fig¬ 
ure 7 for details on the IMPATT cavity and 
filter used. This low-cost source is available 
from RACON. This device is made to oper¬ 
ate at 10.525 GHz (pn 10000-104-02) with a 
wide band filter 8.2 to 12.4 GHz (pn 10000- 
109-01), The last price list I have from 
RACON lists the IMPATT source and filter 
at $60. (RACON. 8490 Perimeter Rd., S. 
Seattle WA 98108.) 

Projects in the future include a simple 
home-made transmitter receiver out of items 
easy to obtain (the hardest of these to find is 
1 "-round Teflon* stock.) It has become very 
easy to generate rf at appreciable power, but 
it was somewhat difficult to achieve good 
receiver sensitivity—at least prior to current 
design. 

Other projects in the very near future are 
some test equipment and i-f preamplifiers 
using low-cost devices. All projects have 
been the direct result of many hours of exper¬ 
imenting and field trials with each one mak¬ 
ing our equipment easier to use or improved 
in operation. 

I can make available high-power Gunn 
diodes, case style 118 with silver brass rivets, 
operating at 10 GHz with measured power 
output better than 50 mW to aproximately 
100 mW, for $5 each, postpaid in the conti¬ 
nental U.S. Some select higher power 
devices are available for 6, 10, and 18 GHz. 
Power output varies from one cavity design 
to another. I would be happy to answer any 
questions regarding this or other related 
projects, but please enclose an SASE for 
prompt reply.® 


Uam help 


We are happy to provide Ham 
Help listings free, on a space- 
available basis. To make our job 
easier and to ensure your listing is 
correct, please type or pnnt your 
request clearly on a full (S-1/2 x 
11} sheet of paper. Double-space 
and use upper- and lowercase 
letters where appropriate. Also, 
write numbers carefutly---a 1, for 
example, can be read as an I or 
an lor a 7 as a 1. Thanks for your 
cooperation. 

I am looking for a receiver for 
the 225-400 MHz AM Military 


aeronautical band. I know that 
there are several continuous cov¬ 
erage scanners available, but 
they are $350 up—do you have 
something cheaper? 

Doug Graham 
4929 Elm 
Arcadia TX 77517 

I need service info for the follow¬ 
ing items and will purchase or pay 
for the copying costs: Unicom 
Electronics power supply Model 
PS-11R, Tandy 64K Color Com¬ 
puter ii, Model 26-3127, EMP/ 


GTS Manual Mini Modem Model 
MM-101 (manufactured by Elec 
and Eltec Co., Hong Kong), 
Heathkit Oscilloscope Calibrator 
Model iG-4505, Leader rf signal 
generator Model LSG-11, Garrard 
Turntable Model Lab 95B, John¬ 
son Messenger CB Model 323, 
Apple lie Pro System Duo-Disk 
imagewriter PrinterMonitoril, and 
iCOM IC-735 Transceiver. 

Mike Adams—Haney Vo-Tech 
Center 
3016 Hwy 77 
Panama City FL 32405 

I am looking for the following 
items (please state price and/or 
condition in correspondence): 
Two transistors MRF 455 A; an 
MFJ-962, -949C. -941D, or 989 


antenna tuner; five 7868 tubes; 
ten #12 6-V lamps for Bogen PA 
Amps; one bandswitch each for 
the Panasonic rf 2800 receiver 
#RSR 98W or equivalent; one 
printer and disk drive for the 
Tandy Color Computer II Model 
26-3127: and one Z-80/CPM and 
Modem Board for the Apple lie 
Pro System. 

Mike Adams—Haney Vo-Tech 
Center 
3016 Hwy 77 
Panama City FL 32405 

Wanted: External Frequency 
Display YC-7B for the Yaesu 
FT7B. 

Bill Parker W4YKW 
3154 Ravenwood Or. 
Falls Church VA 22044 
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Rc^n Dennison KB4MDR, G8GNC 
62S Shadywoad Lane 
Raleigh NC27603 


Satellite TV 
Receiver Components 

These make versatile building blocks for 23cm projects. 



Fig. I. i. 950 to 1450 MHz input (F connector}, ii. To place a dc voltage on 
the center conduction at i. Normally used far powering an LBN (low noise 
block converter). Could be used for powering a preamp in anuiteur applica¬ 
tions. Hi. 12-V dc supply (should be regulated), iv. Tuning voltage. 
Tunes the oscillator and front end tracking filter. The oscillator operates 
on the high side at half the required frequency, i.e., (f in + 70)/2 MHz. 
The tuning voltage is typically 3 V at 950 MHz, 18 V at 1450 MHz, and 
12 V at our 1250 MHz. The curve is quite close to being linear, v. The 
70-MHz Hf output (RCA connector). Overall bandwidth of front end 
tracking filter and 70-MHz output is at least 25 MHz. vL Oscillator 

_ output for phase-locking 

applications (RCA connec- 

DX. >>OWCR TO , f f . . t 

(NPUTB Awo OUTPUT ^Qr) Icvcl IS appro.ximately 

r . 1 -, -20 dBm. 



M odern block conversion satellite receivers 
in the 3.7- to 4.2-GHz band most commonly 
have a first i-f of 950 to 1450 MHz. Our 23-cm band of 
1240 to 1300 MHz is conveniently located within that 
band. Not surprisingly, the mass production of these 
receivers has brought some very useful components 
within reach of the radio amateur. The use of these 
components as building blocks for 23-cm projects takes 
away most of the technical difficulty of designing and 
constructing at this frequency. Some of the most useful 
components are: 

1. The Satellite Receiver Front End—A typical 
example is the Mitsumi (Japan) TIF A52F tuner 
shown in Fig. 1. This unit converts 950- to 1450-MHz 
signals to 70 MHz. 

2. Electronic PIN Diode Switches—In their satellite 
receiver application, these are used for selecting be¬ 
tween two 950- to 1450-MHz signals, one for receiv¬ 
ing horizontally-polarized transmissions, one for re¬ 
ceiving vertically-polarized transmissions. Chokes 
and rf decoupling are often provided between input 
and output to facilitate dc powering. Frequency cov¬ 
erage of the switch is typically 400 to 1500 MHz, so 
applications on the 70-cm and 23-cm bands are possi¬ 
ble. See Fig. 2. 

3. Final I-f Fillers: 70 MHz is the most 
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common final i-f in satellite receivers. The 
bandwidth is normally around 25 MHz. A 
typical response curve is shown in Fig. 3. 
This could serve as a roofing filter in an 
intermediate i-f in multiple conversion sys¬ 
tems. Note that the bandwidth covers approx¬ 
imately 58 to 82 MHz, so TV channel 3 (60 to 
66 MHz), channel 4 (66 to 72 MHz), and 
channel 5 (76 to 82 MHz) will be passed. This 
gives many possibilities for amateur televi¬ 
sion use. 

4. 950- to 1450-MHz Line Amplifiers— 
These are designed to overcome the cable 
attenuation when long runs of cable are used. 
Typical gain is 20 dB with a noise figure of 
3.5 dB. For use as a preamp, that noise figure 
is only fair, but it makes a good starting point. 
These units are powered from +18 V on the 
center of the coax, so if you are using an 
antenna which is a dc short, you need a block¬ 
ing capacitor on the input of the preamp. 
Female *‘F” connectors are used on the input 
and output. Note, it may be necessary to put a 
23-cm band filter ahead of this amplifier to 
prevent intermodulation, particularly from 
local UHF TV stations. 

Using the Components 

The remainder of this article describes 
some of the possibilities of using these com¬ 
ponents for 23-cm projects in areas such as 
amateur TV (AM or FM), 23-cm receivers, 
and 23-cm repeaters (linear, FM or TV). 
Note that for high sensitivity receiver appli¬ 
cations, a preamp will be necessary as the 
above-mentioned front end has a noise figure 
of typically 14 dB, but a preamp with 20-dB 
gain and 3.5-dB noise figure will give a sys¬ 
tem noise figure of approximately 3.9 dB. 

1. High Stability Receiver For All Modes 
1280 to 1300 MHz (Fig. 5). 1280 to 1300 
MHz is the primary area of the 23-cm band 
for weak signal work. The preamp defines 
system noise figure. At first i-f, 1300 MHz 
will become 60 MHz, 1290 MHz becomes 70 
MHz and 1280 MHz becomes 80 MHz. All 
pass through the 70-MHz filter. The LO in 
the front end is: (1290 + 70)/2 = 680 MHz. 

To phase-lock it to that frequency in the 
block diagram shown, X| should be 680/64 
= 10.625 MHz. 

The 70-MHz signal is then converted to 20 
MHz; 60 MHz to 30 MHz, and 80 MHz to 10 
MHz. This requires X 2 be 70 + 20 = 90 
MHz. Note that the two high-side oscillators 
give us two inversions (= no inversion). The 
1280- to 1300-MHz band can now be tuned in 
at 10 to 30 MHz with sidebands the original 
way around, on a general coverage receiver. 

2. Amateur Television (AM) Receiver— 
The receiver of Fig. 6 simply downconverts 
the 23-cm signal to a 70-MHz signal, where it 
can be received on a TV set tuned to channel 
4. If channel 4 is occupied in your area, 
channel 3 or 5 will also work due to the 
bandwidth of the unit. The front end is not 
phase-locked as there is no need to worry 
about frequency stability because: (a) The 
front end is inherently quite stable, (b) Tele¬ 
vision is a wideband mode, and (c) The tele¬ 
vision set’s afc will operate at channel 4. The 
major disadvantage of the system in Fig. 6 is 
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Fig. 7; Example shows 1247rMHz~to-1253 MHz TV channel. 


spectrum inversion due to the high side LO, 
though this is not a problem if the transmis¬ 
sion is double sideband. Fig. 7 shows a re¬ 
ceiving system which eliminates the problem 
by using a second conversion, again with a 
high side LO to return the sidebands back the 
right way around. The example shows con¬ 
verting a 1247- to 1253-MHz signal to UHF 
channel 16 (482 to 488 MHz), though a high 
VHF channel could also have been used. 
Again, no need to worry about oscillator sta¬ 
bility or exact frequency as the television 
receiver’s afc will take care of it. 

3. Variable Antenna Pattern for 70 and 23 
Receivers (Fig. 8)A typical application could 
be switching between an omni-directional an¬ 
tenna and a yagi in a repeater receiver. The 
PIN diode switch described at the beginning 
of this article will select one of the two inputs, 
according to whether +15 V or —15 V is 
applied to it. Note that each antenna has a 
preamp ahead of the switch so that the 



switch’s 2-dB loss does not hurt the system 
noise figure. 

4. 23-cm Repeater Receiver (Fig. 9).This 
design can apply to FM repeaters or linear 
transponders. The block diagram is identical 
to the high stability receiver with the center of 
the desired channel being converted to 10.7 
MHz. At the 10.7- MHz output, a filter of 
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appropriate bandwidth is included. In FM 
repeaters, this will be a 16-lcHz filter. The 
signal will then be amplified, limited, and 
detected in the usual manner. In a linear 
transponder, an appropriate bandwidth filter 
will be followed by conversion to the desired 
output frequency. 

5. FM Video Receivers (Fig. 10). FM 
video, like that used on satellite TV signals, is 
superior to AM video for weak signal work 
due to the FM improvement factor. The big 
disadvantage is the wide bandwidth occu¬ 
pied. By placing the 950-to-1450-MHz tuner 
ahead of a 70-MHz satellite TV receiver, we 
have a receiver for FM video in the 23-cm 
band. Note that in a block conversion satellite 
receiver with 950- to 1450-MHz i-f transpon¬ 
ders, 8,9, and 10 fall at 1290, 1270 and 1250 
MHz, respectively, opening the way for 
ready-made receivers, especially if we place 
our audio on a 6.8-MHz subcarrier! 

6. Place the receiver in the shack and 
use cheap coax! It is most convenient 
to have our equipment indoors (tempera¬ 
ture, weather, etc.) but the best coax cable 
is very expensive and its loss would add 
directly to the system noise figure. RG-6 
cable is cheap, readily available and has 
loss of about 8 dB per 100 feet at 1300 MHz. 
If a 20-dB gain, 3.5-dB noise figure preamp 
is mounted directly behind the antenna, and 
50 feet of RG-6 cable run to the satel¬ 
lite receiver front end (noise figure 14 dB) 
in the shack, then the system noise figure will 
be approximately 4,5 dB (see Fig, 11). Note 



Fig. 9. Example shows 1272.01-MHz FM. repeater (npiit. 
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that the front end provides a pin for plac- which can be used for powering the preamp, 
ing a voltage on the coax center conductor, Happy experimenting on 23 cm.B 
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WIDE BAND ANTENNAS 

A family of wide band antennas 
for high fractional band-width low 
HF bands eliminate the need for 
antenna tuners and special radia¬ 
tor networks. 

Snyder Full-Band™ wide band 
antennas for the 160, 75/80, and 
40 meter bands are designed to 
allow maximum use of modern 
broad frequency range, continu¬ 
ous or digital tuned transceivers 
and no-tune power amps to 1000 
Watts. The antennas are rede¬ 
signed and improved versions of 
wide-band dipole models previ¬ 
ously marketed by Snyder. 

The Snyder model FB-160X is 
$343, model FB-75/80 is $229 and 
model FB-40X is $179. They are 
complete with all needed parts 
plus detailed instructions for in¬ 
stallation in flat-top or inverted vee 
configurations—plus technical 
application information on tuning 
each specific site for maximum ef¬ 
fectiveness. 

For additional information, con¬ 
tact Poyntek Associates P,0. Box 
741, Placentia CA 92670 (714/ 
993-7527) or circle Reader Ser¬ 
vice Card number 201. 

CHIP RESISTOR AND 
CAPACITOR KITS 

Communication Specialists in 
Orange CA has introduced the 
first complete chip resistor and ca¬ 
pacitor kits. The kits may be used 
as parts kits for repair technicians 
and experimenters to eliminate 
the problems associated with pro¬ 
totyping, repairing, or experiment¬ 
ing with circuits that require the 
use of chip components. 

The Chip Resistor Kit CR-1 con¬ 


tains 1540 pieces composed of: 
10 chip resistors of every 5% val¬ 
ue from 10 Ohms to 10 meg (145 
values ^ 0 Ohm jumper), plus a 
bonus of 10 additional resistors in 
the 8 values of 0 Ohm, 10 Ohm, 
100 Ohm, Ik, 10k, 100k, 1 meg, 
and 10 meg. Resistors are .lOw 
0805 size to 3.3meg, and ,125w 
1206 size above 3.3meg. Toler¬ 
ance for all is 5% and each resis¬ 
tor is marked with 3 digit value. 

The Chip Capacitor Kit CC-1 
contains 365 pieces composed 
of: 5 chip capacitors of EVERY 
10% value for IpF, lOpF, lOOpF, 
lOOOpF, .OIuF, and .luF. Size 
is 0805 to .039uF, and 1206 
above .039uF. Capacitors are 
NPO±10% to 680pF, X7R±10% 
680pF to .luF, and Z5U±20% 
above .luF. 

Each kit sells for $50 and both 
are available for immediate 1-day 
delivery from stock. A free 


brochure completely describing 
both kits is available. 

For more information, contact 
Communications Specialists, 
Inc., 426 West Taft Avenue, Or¬ 
ange CA 92665 (800/854-0547) or 
circle Reader Service Card num¬ 
ber 209. 

TRI-BAND 2m/1.25/70CM 
SUBURBAN FIXED 
ANTENNAQC 

Austin Suburban Antenna puts 
you on the three most active re¬ 
peater bands with a single cable. 
It offers antenna functions as well 
as or better than a halfwave verti¬ 
cal on each band with low SWR 
and no radials. Just connect the 
PL-259 plug of your cable. It is a 
single 5-foot staff antenna with 
new internal technology. Cost is 
$70 and includes an aluminum 
mounting tube for U-bolt attach¬ 
ment to brackets or chimney 
strap. 

For more information contact 
Ed Noll W3FQJ, Book and Anten¬ 
na Safes, PO Box 75, Chalfont PA 
18914. Or circle Reader Service 
Card number 205. 

MJF-931 ARTIFICIAL GROUND 

MJF Enterprises announces 
the release of its MFJ-931. It 
creates artificial rf ground with 
random wire and electrically 
places far away ground directly at 
your rig. 

The MFJ-931 connects be¬ 
tween the ground connection of 
your transmitter or antenna tuner 
and the antenna. Two controls on 
the MFJ-931 are adjusted for max¬ 
imum rf ground current using its 
built-in rf ammeter. This reso¬ 
nants the random wire, converts it 
into a tuned counterpoise and pre¬ 
sents an effective low impedance 
near ground potential to your 



Chip Resistor & Capacitor Kits 



Tri-Band 2m/1.25/70 CM Fixed 
Antenna 



MJF-931 Artificial Ground 

rig. Thus an artificial rf ground is 
created. 

The MFJ-931 covers 1.8 to 30 
MHz and is ruggedly built in an all 
aluminum cabinet with a brushed 
aluminum front panel. The retail 
price for the MFJ-931 is $80. It 
comes with a one year uncondi¬ 
tional guarantee. 

For additional information con¬ 
tact MFJ Enterprises, Inc., at PO 
Box 494, Mississippi State MS 
39762 (800/647-1800 or 601/323- 
5869) or circle Reader Service 
Card number 207. 

MODEL S-4 CONTROL UNIT 

For your soldering projects, 
Sibex announces the release of 
the Model S-4 control unit. This 
product is designed to convert any 
soldering iron into an adjustable 



Model S-4 Control Unit 
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temperature soldering station. 
The unit works with any 110 v AC 
powered iron up to 100 Watts in 
size. 

Solid state circuitry is utilized 
to produce a spike free, ad¬ 
justable dc voltage and minimizes 
the possibility of damaging critical 
components. 

The Model S-4 offers a low-cost 
alternative for a temperature ad¬ 
justable soldering station. The 
cost of soldering iron and tip re¬ 
placement is minimized since the 
operator is not locked into a partic¬ 
ular brand of iron for replacement. 

Units are available from stock 
priced at $49. 

For more information, contact 
Sibex Inc., 1088 Kapp Drive, 
Clearwater FL 33575 (813/441- 
8525) or circle Reader Service 
Card number 210. 

MODEL 70-253 

A new 16-channel program¬ 
mable frequency-synthesized 
UHF portable two-way radio has 
been introduced by Midland 
Land Mobile Radio. The Model 
70-253 portable features a front- 
panel keypad, liquid crystal dis¬ 
play and a rated RF power out¬ 
put of 5 Watts, keypad switch- 
able to 1 Watt. The new porta¬ 
bles are currently FCC accepted 
for the frequency range 450-470 
MHz. 

Tone-coded squelch (CTCSS) 
is standard and each channel is 
separately programmable for 
any EIA tone. A DTMF option is 
also available. The programma¬ 
ble channel scanning option pro¬ 
vides three scan modes: carri¬ 
er, CTCSS or open-channel. The 
new portables use an EaPROM- 
controlled microprocessor which 
permits any of the programma¬ 
ble functions to be quickly re¬ 
programmed by an authorized 
technician equipped with a 


special programming unit. 

Accessories include an exter¬ 
nal speaker/microphone. Three 
interchangeable battery options 
are available: 600 mAh and 1000 
mAh rechargeable nickel-cad¬ 
mium battery packs and a case 
for expendable batteries. With 
the 1000 mAh battery pack the 
Midland 16-channel UHF por¬ 
table will provide 8 hours of opera¬ 
tion at 5 Watts with a 5-5-90 duty 
cycle. 

Equipped with the 1000 mAh 
battery pack, the new 16-channel 
portables are approximately 23.6 
oz (0.67 kg). With the 600 mAh 
battery pack, the approximate 
height is 7.1" (183 mm) and 
weight is 21.1 oz(0.60 kg). 

For more information, contact 
Midland LMR, Marketing Depart¬ 
ment, 1690 N. Topping , Kansas 
City MO 64120 (800/643-5263) or 
circle number 212 on your Reader 
Sevice Card. 



Midland LMR 70-253 UHF portable 


NEWS FROM MOTRON 
AUTO KALL AK-10 

The Auto-Kall model AK-10 is a 
complete 3-digit DTMF touch- 
tone^** selective calling system. 
Auto-Kall serves those who want 
to remain available and do not 
want to constantly monitor a busy 
repeater or simplex frequency. 
With the Auto-Kall you can get 
through to home when you are 
mobile or vice-versa. Set it to de¬ 
code 911 and monitor the emer¬ 
gency phone calls on an auto¬ 
patch repeater. DXers can let 
each other know when that rare 
one on their DX wanted list 
shows up. 

The AK-10 can be used on any 
FM or AM receiver, transceiver, or 
scanner, and connects to the ex¬ 
ternal speaker or earphone jack of 
your rig. Easy to operate, the per¬ 
sonal code is set or changed in 
seconds with three small 16-posi¬ 
tion rotary switches. 

The AK-10 includes a full 90- 
day warranty and the $90 price 
includes the AC power supply and 
audio patch-cord. 

For more information, please 
circle Reader Service number 
202 . 

AUTO-CALL AK-4 

The DTMF selective calling/ 
control unit is suited for personal 
calls, group calls, control outputs 
and has unique control-up/con¬ 
trol-down codes with adjustable 
time relay output. 

Adjustable timed relay acti¬ 
vates when code is received. 
When personal call code is re¬ 
ceived the relay can be used to 
turn on a speaker in order to hear 
an incoming call. Up to 16 differ¬ 
ent group call codes can be pro¬ 
grammed into the AK-4. The on¬ 
board timed relay works with both 
the personal and group calling 
features. Group call LED latches 
on to alert you that a group call 
was received. Open collector tran¬ 
sistor latched output is also pro¬ 
vided to enable a remote buzzer, 
light, or horn. 

As a remote controller, the AK-4 
can be programmed to be en¬ 
abled and disabled with differ¬ 
ent first digits in the code. That 
way you are always sure if you 
are turning it on or off. The 
AK-4 has two independently 
setable, resetable latched out¬ 
puts plus two open collector mo¬ 
mentary outputs that are active as 
long as the programmed key is 
held down. 

The AK-4 is available as a Print¬ 
ed Circuit Board kit or as a wired 
and tested circuit board. All 



Net Kail NK-1 


calling and command codes are 
user programmable with jumpers 
and diodes. The AK-4 will work 
with any FM or AM transceiver, 
scanner, or receiver, including CB 
AM, It will not work with SSB. For 
SSB/CW the Motron HF-ALERT 
will soon be available. 

The price for a wired and tested 
PCB (user programmed) is $90. 
For the individual PCB kits the 
price is $70 ($58 in quantities of 10 
or more) and for the AK-4H hard¬ 
ware kit, $30. The AK-4H hard¬ 
ware kit includes enclosure, 
speaker, spacers, switches, jacks 
and LED holders. 

For more information contact 
MoTron Electronics, 695 W, 21st 
Ave., Eugene OR 97405(503/687- 
2118) or circle Reader Service 
Card number 203. 

NET-KALL NK-1 

The Net-Kali NK-l is a DTMF 
decoder. Each NK-1 can respond 
to any or all 16 group call codes so 
you can program one code to 
bring up all units in your system. 

The NK-1 uses a single digit, 
user adjustable, with a trim-pot. 
When the NK-1 is triggered, the 
output goes active for the same 
length of time used to trigger it. 
The output will be retriggered if 
the key remains down. By remov¬ 
ing a jumper, the output will latch 
on and stay on until manually 
reset. 

The NK-1 PCB kit consists of a 
circuit board (double sided, plated 
through, solder masked, silk- 
screened parts locations), all IC's 
Including the SSI-202 DTMF de¬ 
coder, 1C sockets, resistors, ca¬ 
pacitors, diodes, transistors and 
crystal. 

The price for the NK-1W wired/ 
tested PCB is $50. The NK-1K 
PCB kit is $40 and the NK-1 B Bare 
Board with installation schematic 
is $20. 

For more information, please 
contact Motron Electronics, 695 
W. 21st Ave., Eugene OR 97405 
(503/687-2118) or circle Reader 
Service Card number 204. 
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800-900 MHz 
The Easy Way 

Put a UHF TV tuner in line between a scanner 
and a suitable antenna, and voila! You are now 
scanning this very active public-service spectrum. 


H ave you had an itch to listen in on 800- 
900 MHz activity? It*s really very easy 
if you have an available UHF TV tuner and 
a synthesized scanner receiver. The scanner 
provides the i-f, detector, and search receiv¬ 
er. As far as the scanner knows, it is listening 
to45 MHz, but in reality, it is listening to 800 
MHz through a converter. TV tuners have 
been engineered well and provide fair sensi¬ 
tivity at 800 MHz. A low-noise GaAsFET rf 
stage ahead of the tuner enhances its opera¬ 
tion. In large cities, however, the barefoot 
TV tuner gives very good results. 

Attach an antenna and power supply to the 
tuner. Then connect the i-f output from the 
tuner to the coaxial antenna input of the scan¬ 
ner (Figure 1) and set up a frequency search 
from 44-46 MHz. The 800-MHz monitor is 
now ready to go. 

Momentarily stop the search at about 45 
MHz, and then slowly adjust the tuner from 
channel 79 through 83. Stop adjusting any¬ 
time a signal is detected, even if you went past 
the detected signal slightly. Do not reverse 
the tuning knob at that point, as tuner shaft 
backlash may cause the tuner to make a large 
jump in frequency passing over the previous¬ 
ly detected signal. 

Release the search and the receiver will 
now tune across a 2-MHz segment of the 
band. It will lock on any signal that is strong 
enough to open the squelch. If a given scan¬ 
ner has an oscillator birdie within the 2-MHz 
segment, shift the 2-MHz segment to one side 
or the other to avoid the birdie. TV tuners are 
fairly broad-banded and will usually respond 
over the i-f frequency range from 42-48 
MHz. Some sensitivity loss may be experi¬ 
enced in the outer frequency limits, but this 
will probably not be noticed since the scanner 
gain makes up for this. Repeat the tuning and 
scanning procedure until a desired segment of 
the band is located. 

Setting Up the Tuner 

UHF TV tuners use a vfo oscillator which 
is sensitive to supply voltage changes. Small 


voltage changes will cause the oscillator to 
drift or wobble in frequency. If used outside 
the TV set, a voltage-regulated power supply 
must be used for power to maintain tuner 
oscillator stability. The circuit in Figure 2 
provides up to 60 mA for 2-18 volts, which is 
suitable for powering most solid-state tuners. 

Determine the power supply voltage before 
connecting power. With the pot adjusted for 
the lowest output, turn on the supply and raise 
the voltage to the desired value. Z>o not ex¬ 
ceed the rated voltage for the tuner .. You can 
also determine the tuner voltage by adjusting 
the power supply voltage while monitoring 
the relative signal strength from the station 
for background quieting (squelch open), but 
this is risky. Some tuning adjustment may be 
necessary as the supply voltage is raised. 

The voltage to the tuner shouldn't be any 
higher than necessary for reliable tuner oper¬ 
ation. For most tuners, this will be below 20 
volts for a full-quieting signal. The idea is to 
keep the transistor heat dissipation low to 
minimize thermal drift. Some varactor tuners 
need only nine volts for operation. Tube-type 
tuners also work well in the 800-900 MHz 
range. 

Examine the tuner output circuit before 


connecting it to the scanner. Some tuners 
require a dc load to ground; others, like the 
tube-types, need B-l- for the mixer plate. A 
1 -k resistor from the tuner output to ground 
will suffice for the solid-state type using a 
diode mixer. Direct coupling to the coax in¬ 
put of the scanner is normal as long as no dc 
supply is required for the tuner through the i-f 
connector. 

Determining the specific frequency being 
monitored is very difficult using the tech¬ 
nique described above. Calibration can be 
achieved only by listening to a signal of 
known frequency. Most UHF TV tuners use 
high-side oscillator injection. Injecting high 
or low has no effect on the quality of the 
received signal. When there is high-side in¬ 
jection, however, with the scanner searching 
up in frequency, the 800-MHz band will be 
searched downward. 

Power Supply 

The power supply shown in Figure 2 is 
assembled around the popular 723 voltage 
regulator IC, available at most electronic out¬ 
lets. Although the IC is capable of handling 
up to 150 mA, a 2N2222 (2N4401 or equiva¬ 
lent) pass transistor is used to increase the 
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loop gain for better regulation. 
Singletransistor UHF TV tuners 
typically draw 20 mA at about 
18 V, which is well under the 
capacity of the pass transistor. 
Avoid using larger higher- 
current pass transistors to keep 
the ripple pass-through to a 
minimum. Larger transistors 
also require higher load currents. 
The power supply is protected 
from accidental output shorts 
by a series-current sensing 
resistor (R3) which limits the 
current to a maximum value. 
The resistor value for current 
limiting is calculated by divid¬ 
ing 0.66 V by the maximum 
desired output-limiting current. 
50-60 mA is a suitable current 



limiting value for most tuner 
applications. 


Fig. 2. Tuner power supply. 


Potentiometer R6 may be added as a 
fine-tune. Small supply voltage vari¬ 
ance causes a frequency shift of about 
25 kHz. Some TV tuners respond more 
than others to the voltage change; fine-tun¬ 
ing capability must be determined ex¬ 
perimentally on each tuner. Set the pot to 
3/4 of maximum resistance, and vary 
for frequency control. 

Examine 
the tuner output 
circuit before connect¬ 
ing it to the 
scanner. 

Selection of a power transformer is prob¬ 
ably the most difficult task of all. Any trans¬ 
former capable of delivering 16-18 V at 100 
mA will work well. A 6.3-V transform- 


about 18 V, providing an ample 
voltage range. 

Higher regulator input 
voltages should be care¬ 
fully considered for circuit 
reliability. As a rule of thumb, 
the voltage input to the regula¬ 
tor should not be more than 
7 V above the regulated out¬ 
put to keep the pass transistor 
heat dissipation to a satisfact¬ 
ory level. Resistors Rl and 
R2 are used to reduce the 
rectified output voltage to 
ensure a 21-V input voltage to 
the regulator. 

Antennas 

A wide variety of antennas 
is available for the 800-MHz 
band. Selecting one over 
another is a matter of choice 
determined by the signal 
strength from the monitored 
station. Even a typical UHF 
TV loop antenna works well 
for local stations, but an out- 



Fig. 4. Ground-plane antenna. 


er at 300 mA followed by a voltage tripler side UHF TV antenna works much better to the tuner. Signal attenuation along 


(Figure 3) provides about 21 Vdc to the regu¬ 
lator. Assuming 3 V of regulator headroom, 
the maximum regulated output would be 


Fig. 3. Voltage tripler. 


since most UHF TV tuners lack an rf stage. 
Some readily available TV baluns (match¬ 
ing transformer) will work up to a giga¬ 
hertz, allowing coax to be 
used as a feedline. Coax 
lengths should be kept short at 
800 MHz, however, as the loss 
due to attenuation is quite 
severe. 

A suitable antenna for 
800 MHz which has been 
used successfully with 
TV tuners is a ground- 
plane antenna assembled 
on the top of a balun, as 
shown in Figure 3. The 
elements are cut to 3-3/8 
inches long and allowed 
to droop about 60 to 80 
degrees from the horizon¬ 
tal. TV twinlead is used 
as feedline from the antenna 


twinlead at 800 MHz is acceptable for 
reasonably short lead lengths. Also, 
the TV tuner appears to be tolerant of the 
transmission line discontinuities caused 
by the feedline lying against objects along its 
path. 

Obviously, the antenna and feedline 
are not suitable for transmitting. For an 
outdoor antenna, use silicon rubber material 
to seal the balun and antenna connections 
exposed to the weather. Sealant material 
should be used sparingly, especially where 
it bridges the vertical element and ground. 
It seems that some solvents used are 
conductive at 800 MHz until completely 
evaporated. 

Join the 800-900-MHz scanner crowd the 
easy way by using a UHF TV tuner as a 
converter ahead of a scanning receiver. Fol¬ 
low the instructions provided in the article for 
a simple and easy way of listening on this 
band.l 
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EVER SAY DIE 


from page 4 

right on down to Virginia or out to 
Ohio. I used to take my HI with me 
on commercial airline flights and 
get permission from the captain to 
operate—working through re¬ 
peaters all across the country 
from 35,000 feet. That was fun! 
There are too many repeaters for 
that these days. 

When slow scan came along I 
set up one camera on a menu 
board, another on me at the oper> 
ating table and a third on a slide 
viewer so I could show slides of 
my shack, the house, my wife and 
kid—stuff like that. It was a blast. 
Td call CQ and QSL my contacts 
with the menu board. The main 
problem was coming up with new 
things to send—programming. No 
one wanted to see my same slides 
over again, so I found myself 
spending a lot of time and work on 
programming. 

Working the pileups from a rare 
location is fun—a lot of fun. Oh, it 
can be frustrating too. Going on a 
DXpedition has got to be one of 
the most fun things hamming has 
to offer. I’ve been to Navassa 
twice—1958 and 1973. Both trips 
were unforgettable. 

In 19661 made a trip around the 
world. I operated from Kenya, 
Lebanon, Syria, Iran, Afghan¬ 
istan, India, Nepal, Singapore, 
Australia, New Caledonia, Fiji, 
Western Samoa, American Sa¬ 
moa and Tahiti. Since I visited 
hams in most countries the trip 
was amazingly inexpensive . .. 
and, boy, was it fun. I ran across a 
day by day account of the trip re¬ 
cently—most of it never pub¬ 
lished. You might enjoy reading 
about it... let me know. 

Back when I was in college I had 
a 75m AM kilowatt plus an all¬ 
band AM kilowatt I used mostly on 
20m. i got settled in talking with 
the same bunch of hams every 
night on 75m—Homer W1KPL in 
Jeffrey NH, Bill and Olga W1 IF in 
Peabody MA and Leo W1MLJ in 
Barre VT. I’d occasionally go 
down on 20m and relay a DX sta¬ 
tion into our 75m roundtable— 
making it more exciting. 

The early days of RTTY were a 
ball. I started with a Model 12—a 
real old-timer which kicked up all 
sorts of noise as its magnets 
clanked. We were on 147.96 MHz 
with fairly wide band receivers— 


the old SCR-522 rigs. We used an 
8220 kHz surplus crystal and that, 
with two triplers and a doubler, put 
us on channel. Our stuff was all 
homemade and we didn’t chintz 
either. Our converter panels were 
packed with tubes which generat¬ 
ed the 2125 and 2975 Hz tones— 
plus superb filters made from old 
output transformers—auto-start 
and auto-stop circuits—a clock to 
turn on the receiver every hour to 
check for traffic—auto-acknowl- 
edge the receipt of messages dur¬ 
ing unattended operation—and 
so on. I could set the clock on my 
panel to check for traffic on the 
hour or switch it to check at some 
special minute designated for 
messages just for my station. 

In those days we weren’t per¬ 
mitted FSK on the lower bands so 


I experimented with make-break 
RTTY keying on 80m—and 
worked around the country with it. 
Up on 11m there were no restric¬ 
tions, so we worked some nice DX 
there. 

I helped W2BFD set up one of 
the first repeaters on 2m almost 
40 years ago! We set this up in the 
Municipal Building in New York 
and it made it possible for all of the 
RTTY nuts in the greater New 
York area to work everyone else 
for the first time. Yes, we had fun. 

So, how about it—what have 
you done in amateur radio that 
was really fun? Td love to get 
some letters I could print in 73. We 
might even give some of the read¬ 
ers ideas. 

One day in 1947, five of us from 
my college radio club piled into my 
old *40 Ford and drove to the top of 
Mt. Greylock. I had along my SCR- 
522 (BC-624 and BC-625) and the 
16-element beam. We had a ball 
working all around New England 
and down to New York and Long 
Island. 

It was exciting in 1948 when I 
operated for several months from 
the top of the Daily News sky¬ 
scraper on 42nd Street in New 
York—again with my old 16-ele- 
ment Bill Hoisington beam and 


my 522 rig. I was working for 
WPIX, the News TV station, as an 
engineer, so getting a spot for 
my hamshack on the 29th floor 
was easy. 

I also enjoyed working 2m from 
the top floor of the Guggenheim 
Museum on Fifth Avenue, where 1 
worked on a modern art color or¬ 
gan project on a Guggenheim 
grant in 1952. 

How about the sweepstakes 
contest in 1951 when I operated 
the first weekend as W2NSD/8 in 
Cleveland and ran up a great 
score—then, the second week¬ 
end, I ran up another high score 
as W8NSD/2 from Brooklyn and 
the only equipment I used at both 
locations was my D104 mike. 

I often remember the fun I had 
down in Sarasota FL where I was 
an announcer/engineer for WSPB 
and worked 6m skip all over the 
country as W4NSD. 

So how about it—you must 
have had some exciting times with 
amateur radio. Unless you write 


about’em, they’ll be lost. 

No, I haven't come anywhere 
near exhausting my own treasury 
of priceless ham experiences. 
Like talking to my home station on 
both 20 and 75m from Birchip 
Australia while visiting moon- 
bouncer VK3ATN and hearing my 
signal pour in S9+ on both bands! 
Like working home from YK1AA in 
Damascus. Like working seven 
states on 10.5 GHz recently. Like 
pioneering narrow band FM in 
1946. Like working W7IMW/C7, 
who was running 10 watts from 
Tsiensin, China one morning on 
20m. Like visiting Robby 5Z4ERR 
in Nairobi. Like flying around the 
world on Operation World Wide in 
1959 with Bill Leonard W2SKE. 
visiting 24 countries, and ham¬ 
ming on SSB all the way from our 
plane. Like representing the US at 
the World ITU Conference in 
1959. Like working cross-band 
through my repeaters on 10 and 
20m. Like hearing me making a 
contact with a ham in Roumania 
on a record Hallicrafters used to 
promote their radios. 

When I have fun at something I 
want to share it. I want to interest 
others so they can enjoy it too. In 
Digital Audio magazine I'm writing 
about the excitement of classical 


music and how to get started en¬ 
joying it, hoping to get more peo¬ 
ple interested—sharing my enjoy¬ 
ment. In 73 I’ve tried to share my 
enthusiasms down through the 
years. When FM and repeaters 
came along I pushed the heck out 
of ’em and helped get hams all 
over the world onto FM. When I 
got my first Porsche in 1957 I 
loved it and wrote about it. The 
Speedster was a blast and only 
cost $3,300 in those days. 

When computers came along I 
tried ’em and had an exciting 
time. That not only got me going 
with computer articles in 73, but 
got me to start Byte and a bunch 
more computer magazines. 

I enjoy travel so 1 write about it 
and even manage to lead tours. 
In 1963 I took 73 hams on a trip 
to London, Paris, Geneva, Rome 
and Berlin. We had an incredibly 
good time—with ham parties in 
most of the cities. Sadly, it was 
while we were on this tour that the 
League petitioned the FCC for 
what they called Incentive Li¬ 
censing—the worst disaster in the 
history of our hobby, one which 
still haunts us. That’s when we 
stopped growing. I wanted to 
lead more ham tours, but ama¬ 
teur radio was so badly wounded 
no more ham tours have been 
possible. 

In the last few years I’ve been 
having a great time leading tours 
to Asia—I’m expecting nearly 500 
this year to visit the consumer 
electronic shows in Osaka, Seoul, 
Taipei and Hong Kong. We usual¬ 
ly have a dozen or two hams 
along. 

I almost forgot the day I worked 
Moscow via Oscar—that really got 
me excited since there was only a 
20-second window for the contact. 
And the time I was stranded on top 
of Mt. Washington when the cog 
railway broke and my Gonset was 
the only means of communica¬ 
tions from the mountain top. I 
passed phone patch traffic to the 
families of those stranded with 
me... made the Boston papers. 
How about the 73 hamfest in Pe¬ 
terborough in 1965 when we 
pulled more hams than the ARRL 
National the same weekend! Fifty 
years of active hamming has 
brought me a lot of fun—fun I want 
to share with you. So I want to 
know about your fun—perhaps 
you can clue me in to some things 
I’ve missed—fun I can still have. 

2300 MHz Secretly Sold? 

A usually reliable source within 
the ARRL claims to have person- 

Continued on page 62 


“ Working the pileups from 
a rare location is fun—a lot of fun. 
Oh, it can be frustrating too ." 
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Edward E Rice W9NGP 
W-m Lang Road 
Oconomowoc W! 53066 


Professional 
Troubleshooting Tricks 


T roubleshooting electronic equipment is 
not simply probing around the circuit 
looking for a loose connection or a burned 
component. Nor is it random replacement of 
parts. Skillful troubleshooters use an arsenal 
of specialized test methods applied to certain 
strategic points in the circuit. These proce¬ 
dures are simple, quick, and efficient. Let's 
have a look at some of them. 

Out-of-Circuit Tests 
An easy way to make a rough check for 
leakage, shorts, and gain of a bipolar small- 
signal transistor is shown in Fig. 1. You 
simply connect the ohmmeter leads to the 
collector and emitter, observing the correct 
polarity. Set the meter on the IK scale. If 
the transistor is an NPN, as shown, then 
the negative lead goes to the emitter. If it 
is a PNP, the leads will be reversed. In some 
meters the battery is connected so that the 
positive polarity is on the black or common 
lead. If in doubt, check the voltage at the 


‘‘Skillful 
troubleshooters 
use an arsenal of 
specialized test 
methods applied to 
certain strategic 
points in the circuit ." 


ends of the ohmmeter leads with a separate 
voltmeter. 

When the meter leads are connected prop¬ 
erly to a good transistor, the meter will show 
high resistance with the base open. A resis¬ 
tance reading less than lOK indicates leak¬ 
age, and such a transistor may even produce a 


short from collector to emitter when higher 
voltages are applied in the circuit. 

Now make a connection through the re¬ 
sistance of your moistened fingers from the 
base to the collection while holding the 
probes on the collector and emitter (see Photo 
A). A good transistor will show a definite 
drop in resistance between the emitter and 
collector, proving that the base has control 
over the collector current. This test is used by 
many technicians because it is easy, requires 
no fancy equipment, and it tells you all you 
need to know to troubleshoot a suspected 
transistor. 

Diodes can also be checked using the ohm¬ 
meter on the 1K scale. With the probes in one 
direction the resistance should be over 50K, 
and it should be less than 500 Ohms when the 
probes are reversed. A forward-to-reverse 
ratio of less than 100:1 indicates a leaky 
diode. 

Incidentally, since the base-emitter junc¬ 
tion is a diode, you can use the ohmmeter to 



Photo A, The emitter lead and one ohmmeter probe are held in the left 
hand while the collector lead and the other probe are held between the 
thumb and thirdfinger of the right hand. The resistance will drop when 
the moistened forefinger touches the base lead. 



Photo B. An integrated circuit can be removed by cutting the pins close 
to the case. The stubs are then removed by gently heating from the 
bottom and pulling from the top. 
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help you figure out whether an unknown tran¬ 
sistor is PNP or NPN and which leads are the 
base and emitter. 

Note that these tests will not work on FETs 
because the resistance from source to drain 
cannot be changed unless reverse bias is ap¬ 
plied between the gate and the source. 

hi-Circuit Tests 

The above tests are used when the compo¬ 
nent is out of the circuit, but sometimes it is 
advantageous to make a quick test before 
removing the suspected component for fur¬ 
ther testing. The first step, if the power sup¬ 
ply is working, is to check for overheat^ 
components. A hot transistor does not neces¬ 
sarily mean that it is defective but it indicates 
that something is wrong with this section of 
the circuit. An overheated resistor is usually 
caused by excessive current flowing in an 
associated part, not by the resistor itself. 

The method illustrated in Figs. 2 and 3 
seldom fails to find a bad transistor in a circuit 
where there are no other faulty parts. With 
the power supply connected, short the base to 
the emitter while measuring the collector 
voltage. I use a draftsman's dividers and 
press the points into the pads on the circuit 
board. With the base-emitter voltage thus re¬ 
duced to zero, a good transistor will have no 
collector current, and its collector voltage 
will rise sharply. 

Fig. 3 shows an alternative method where¬ 
by the base-emitter voltage is increased by 
connecting the base to the collector through a 
lOK resistor. In a good transistor this will 
increase the collector current flowing in the 
collector resistor, thus reducing the collector 
voltage measured to ground. If 
the decrease in collector voltage 
is very slight and you want fur¬ 
ther confirmation of the quality of 
the transistor, try a4.7K resistor, 
but connect it very briefly. 

In order for either of these tests 
to work well, the circuit must 
have at least a few thousand 
Ohms of resistance in the collec¬ 
tor load—so they can't be used 
when the collector load is a trans¬ 
former winding. However, in 
this case there is usually an emit¬ 
ter resistor and emitter voltage 
can be used as the indicator. 

There is just one complication: 

When shorting the base to emitter 


of a good transistor, the emitter voltage goes 
to zero instead of rising to the supply voltage 
as the collector voltage does. The results of 
the other test are also reversed. All the possi¬ 
bilities for each test on a bipolar transistor are 
summarized in Table I. 

If you short the gate to the source of a FET, 
the drain current will go up and the drain 
voltage will drop. Connecting the gate to the 
drain of a FET does not provide any useful 
information. 

Tracing Toward the Power Supply 

Fig. 4 illustrates a very useful technique for 
finding a shorted or open component. In this 
example, all test points are measured with a 
voltmeter connected between the test point 
and ground. The sequence of steps to locate 
the shorted capacitor might go like this: The 
technician first finds zero volts on the collec¬ 
tor of the transistor. The next test is for emit¬ 
ter voltage at point 2, where he also finds 
zero. 

The method explained in the previous sec¬ 
tion would not be used here since it is unlikely 
that a transistor failure could cause both 
voltages to be zero. It is apparent that the 
trouble lies closer to the power supply. 

Test point 3 is checked next. If voltage 
were present here one would suspect an open 
on the circuit board foil leading to the colla¬ 
tor. However, the voltage at this point is 
found to be zero also. Test 4 eliminates an 
open transformer winding as die cause of the 
missing collector voltage. If a voltage were 
found at test point 4, the technician would 
suspect the transformer and would check it 
with the ohmmeter. But in this case the 


voltage is still zero so the transformer is not 
suspected. When test point 5 is found to be 
zero, it is clear that the trouble is still closer to 
the power supply, so the meter probe is 
moved across the next component, R3. A 
voltage present at point 6 indicates that we 
have just crossed the defective part. Either 
R3 is open, causing zero volts at point 5, or 
the capacitor is shorted, grounding point 5. 

You could check R3 by shorting across it, 
using the draftsman's dividers. If the resistor 
were open, a voltage would now be present at 
test point 5. The capacitor can be checked by 
snipping one lead and measuring the voltage 
at point 5. Often, when a part is shorted to 
ground, other parts in series will be damaged 
by the excessive current drawn through the 
shorted part. These associated parts need to 
be checked also. In this case, R1 and R3 
should be examined for signs of overheating. 

When the Audio Is Distorted 
The problem of distorted audio is difficult 
because there are usually several stages in the 
audio section and any one of them could be at 
fault. It is not necessary to use a signal gener¬ 
ator and oscilloscope to check each stage, 
although this might be fun to do if you have 
the time and equipment needed. But an easier 
way to locate the stage producing distortion is 
to make use of what is called the operating 
poin, or quiescent point of each stage. 

The quiescent point, usually called the Q- 
point, is the dc voltage from collector to emit¬ 
ter of an amplifier when there is no signal 
present. Note that this voltage is not mea¬ 
sured from collector to ground but from col¬ 
lector to emitter. When a signal passes 
through an amplifier this voltage 
varies up and down from the Q- 
point in accordance with the in¬ 
coming signal waveform. But 
with no signal, the voltage rests at 
about 1/2 of the power supply. If 
this Q-point shifts from the mid¬ 
point between the power supply 
voltage and zero, then there will 
be less room for it to swing in one 
direction than in the other when a 
signal is applied. This results in a 
distorted output since the wave¬ 
form will be clipped on the end 
where there is less room for the 
voltage to swing. 

Thus a shift in the Q-point of an 
audio voltage amplifier is always 


RESULTS FROM IN-ClRCUlT TEST OF BIPOLAR TRANSISTORS 
shown in Figs. 2 and 3 


BASE-EMITTER SHORTED 

GOOD TRANSISTOR 

BAD TRANSISTOR 

Collector Voltage rises 
Emitter Voltage drops 

Collector Voltage unchanged 
Emitter Voltage present 

COLLECTOR-BASE CONNECTED THRU 10K 

GOOD TRANSISTOR 

BAD TRANSISTOR 

Collector Voltage drops 
Emitter Voltage rises 

Collector Voltage unchanged 
Emitter Voltage unchanged 


Table L 



Fig, /. An ohmmeter set on the IK scale can 
be used to check transistors for leakage. 
Check the polarity of the voltage at the ends of 
the probes, 
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Fig. 2. If the transistor is good, the collector 
voltage will rise when the base is shorted to 
the emitter. 
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Fig. 3. If the transistor is good, the collector 
voltage will drop when the base is connected 
to the collector through a I OK resistor. 









a clue that the amplifier is causing distortion. 
All the troubleshooter has to do to locate the 
faulty stage is measure the emitter-to-collec¬ 
tor voltage of each stage. Some variations in 
the Q-point are normal and there is often a 
built-in shift of as much as 1.5 volts due to the 
voltage across the emitter resistor, but the 
stage causing objectionable distortion will 
show a large Q-point shift. The common 
causes for Q-point shift are shown in Fig. 5. 
They arc: 

• 1 - The transistor characteristics 
have changed. 

•2. Leakage of Cl. 

•3. Shorted C2. 

•4. Rl, R2, R3, or R4 have 
changed value. 

In this ease, a faulty transistor might still 
respond correctly to the earlier tests de¬ 
scribed, so when there is distortion it is al¬ 
ways a good idea to substitute a new tran¬ 
sistor. But the other parts are easier to 
check, so they should be dealt with first. The 
condition of C2 can be determined simply by 
snipping one lead and listening to the am¬ 
plifier. If C2 was shorted, the distortion will 
disappear, although the gain will be low 
without an emitter bypass capacitor. The four 
resistors are not likely to fail and need not 
be tested if they show no signs of overheat¬ 
ing. If you decide to measure them, be sure to 
remove one resistor lead from the circuit 
board to avoid measuring other things which 
are in parallel. 

Cl is a frequent cause of distortion when 
it leaks even slightly. An interesting way 
to check for this, if you have a vacuum- 
tube voltmeter or one with a FET in the in¬ 
put, is shown in Fig. 5. If possible, loosen 
the end of the capacitor which leads to the 
next stage and connect your voltmeter be¬ 
tween this capacitor lead and ground. Now 
operate the amplifier with no signal applied. 
The slightest indication on the meter shows 
leakage. 

When the amplifier has a push-pull output 
stage, these Q-points might be much higher 
and this does not indicate a failure. But the 
two Q-points must be equal if the stage is 
working properly. 

Methods 

Troubleshooting ICs requires that you 
know what the chip is supposed to be doing 
and what each lead is for. This means that you 
must have the specs for the IC. My favorite 
source for this information is the ECG Re¬ 
placement Guide, published by Sylvania. Be¬ 
sides giving the numbers of replacement units 
for nearly all chips, it also provides the pin 
diagrams. 

Most ICs fall into three basic categories: 

•1.Simple gates such as the AND, OR, 
NOR, and NAND gates. A chip may 
contain several gates of the same type. 
A certain combination of input pulses 
applied to the input of a gate may pro¬ 
duce an output voltage, or may cause the 
output to drop to zero, depending on the 
type of gate. 



Fig. 4. The shorted capacitor. Cl , is located 
by following this series of voltage checks. 



Fig. 5. Using a high impedance voltmeter to 
test for a leaky coupling capacitor. 


•2.Flip-flops that alternate the output 
voltage between two output pins every 
time the input is pulsed. 

•3.Op amps, containing one or more linear 
amplifiers that can be used in place of 
discrete amplifier circuits. 

Obviously, you need more than the pin 
diagram to test these ICs. But one thing you 
can do, even if you have no information about 
the chip, is to test its operating temperature 
with your finger. A hot chip is probably a bad 
one. The only exceptions are the power am¬ 
plifier type op amps and you recognize these 
by the heat sink. 

Once you know the function of the chip 
and have the pin diagram in front of you, 
you can make a few simple tests. One meth¬ 
od is to supply voltage so input can always 
be safely obtained by using a IK resistor on 
the end of a wire leading back to the positive 
side of the power supply. Be sure you know 
what it takes to change the output: Sometimes 
you need to supply input to more than one pin 
at a time. 

If the output does not change, don’t jump to 
the conclusion that the gate is bad. Its output 
may be loaded down by the next gate to which 
it is connected; or the input may be loaded 
down by the output of the preceding gate. 
Keep checking until you can isolate which 
chip needs replacement. Sometimes it is nec¬ 
essary to cut the copper foil between the input 
and output of two chips to prevent the loading 
effect. 

It is very unlikely that you will damage an 
IC if you accidentally short two or more pins 
together, despite what you may have heard. 
Certain high-frequency insulated-gate FETs 


can be damaged by soldering or handling the 
leads, but you would have to be persistent to 
do any harm. 

A clue indicating a bad chip is the condition 
called a floater. This refers to the case where 
the output voltage seems to float around a 
value somewhat less than the full output 
voltage even when the input signal is present. 
Again, this may be caused by a defect in the 
chip or by loading from the next stage. 

Op amps can be checked easily with the 
same IK resistor leading back to the positive 
supply terminal. Op amps have two input 
terminals: A positive voltage applied to one 
will cause the output voltage to spring up to a 
value near the supply voltage; while input 
supplied to the other will cause the output to 
go down. So it is easy to find an op amp which 
is completely inoperative. The tough ones are 
the op amps which are only slightly defective 
and they still operate but not as they should. 
Op amps working as linear amplifiers should 
have a Q-point about 1 /2 of the supply voltage 
as described previously. However, when a 
dual-power supply is used, the Q-point will 
be at ground potential. 

Once you have found a faulty IC, removing 
it from the circuit board can be quite a chal¬ 
lenge if it is soldered in. First, make a note or 
a sketch so you can remember which way the 
new IC goes in because it can be installed 
backwards. You can tell one end from the 
other by the shape of the case, or by a blob of 
paint, or a tiny indentation at one end. Two 
devices are commonly used to remove the 
solder from the pins. One is called a Solder 
Sucker. This will allow you to suck the 
molten solder from around the heated pin. 
The other is called Solder Wick, which is a 
strip of braided copper. You place the braid 
on the pin and heat the braid until it absorbs 
the molten solder. 

The difficulty with both of these devices is 
that they may require too much heat for some 
circuit boards. They work well on the epoxy 
glass boards with reasonably thick copper 
pads, but when used on phenolic board with 
thin copper, the copper comes loose from the 
board if you’re not careful. Photo B shows an 
expedient used by many technicians when 
they feel that the board might be ruined by 
trying to unsolder a chip. After the chip is 
removed by cutting off the pins from the top, 
the stubs can be removed by gently heating 
each one from the bottom while pulling from 
the top. A number 80 drill will clear excess 
solder from the holes after the pins have been 
removed. 

A similar method is sometimes used to re¬ 
place components such as resistors and ca¬ 
pacitors from the top of the board. Use diago¬ 
nal cutters to cut away all of the component 
except for the leads, which are left sticking up 
out of the board. The new part is then sol¬ 
dered to these leads. 

Troubleshooting problems can be solved. 
It takes courage and resolve combined with a 
little know-how, plenty of time, and some 
luck. But the satisfaction of seeing a piece of 
gear come to life through your own efforts is 
one of the rewards of amateur radio you don’t 
want to miss.H 
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Hugh Welh W6WTU 
1411 mh Street 
Manhattan Beach CA 90266 


Dry Cell Tester 

Sort Out Those Dry Cells and Become a Household Hero. 


H ow often do you have dry cells (1 .5 
volt flashlight batteries) lying 
around that have been pulled from hand¬ 
held radios, DVMs, ohmmeters, flash¬ 
lights, kids’ toys, etc? If your situation is 
anything like mine, dry cells seem to 
appear out of thin air and, of course, 
their condition is always unknown. To 
combat the continuing problem, a dry 
cell tester (Fig. 1) was designed and con¬ 
structed. The criteria dictated simplicity 
of operation so that any member of the 
household could use the tester. There¬ 
fore, need to interpret a meter scale was 
avoided. Of course, an electronics-ori¬ 
ented person prefers the analytical/diag¬ 
nostic characteristics provided by a volt¬ 
meter. 

How it Works 

The tester is basically a **go, no-go” 
device using two pilot lamps as indica¬ 
tors. One lamp is connected directly 
across the cell being tested to indicate 
when a good connection has been made 
(assuming there is enough charge re¬ 
maining to light the lamp), and to 
provide an initial load for the cell. The 
second lamp is used as an indicator for 
the GOOD/BAD decision. Fig. 1. Dry cell tester (a) mounting, and (b) construction. 



(b) 


One or two diodes are placed in series 
with the decision lamp to provide a 
voltage threshold for lamp turn-on. 
The decision lamp will then glow ac¬ 
cording to the cell condition (voltage 
level under load). It is assumed that the 
cell is ”good” if both lamps glow, and 
‘"bad” if only the power lamp glows or 
is extinguished. The lamp intensity will 
always be low when testing fully 
charged nicad cells, as the cell voltage at 
1.2 volts is marginal for the decision 
lamp. 

Different lamp types have different 
voltage threshold values to produce 
a visible light output (See Table 1). 
The visibility of the light output is divid¬ 
ed arbitarily into two categories 
for making voltage-threshold measure¬ 
ments for lamp and diode selection. 
The voltage drop, Vd, represents 
the voltage value required to observ^e 
a barely visible dull “red” glow. 
While the voltage, VL, represents 
a glow of “orange to yellow” for 
a “good” intensity level. The light 
visibility for lamps such as the #48 
and #49 with long internal fila¬ 
ment wires are much easier to see than 
the light from miniature lamps like the 
Contmued on page 55 


Lamp 

Rating 


Glow 


V 

A 

Vd 

V 

PR-2 

(Calectro £2-430) 

2.38 

0.50 

0.47 

0.62 

PR-7 

3.80 

0.30 

0.47 

0.62 

#48,49 

(Calectro E2-444) 

2.0 

0.06 

0.50 

0.65 

RS272-1139 

1.5 

0.025 

0.50 

0.65 

#114 

1.2 

0.20 

0.50 

0.65 

PR-3 

3.57 

0.50 

0.50 

0.65 

#14 

(RS272-1132) 

2.47 

0.30 

0.52 

0.67 

#222 

(Calectro £2^451) 
(RS272-1124) 

2.25 

0.25 

0.53 

0.68 

#223 

2.22 

0-25 

0.80 

0.92 


Lamp 

1N92 

1N92 

1N4004 

2N1305 

H£P630 

(Qty) 

(1) 

(2) 

(1) 

(1) 

(1) 

#48,49 

R0.9 

R1.2 

R1.35 

R1.17 

R1.0 


Y1.2 

Y1.5 

Y1.5 

Y1.5 

Y1-2 

RS272- 

R1.0 

R 1.2 

R1.3 

R1.0 

R1.0 

1139 

Y1.5 

Y1.5 

Y1.5 

Y1.5 

Y1.5 

#14 

R 1.0 

R1.35 

R1.4 

R1.2 

R1.1 


Y1.5 

Y1.5 

Y1.5 

Y1.5 

Y1.5 

#223 

R1.25 

off 

Off 

Off 

R1.4 


Y1.5 

off 

off 

off 

Y1.5 

#222 

R 1.0 

R1.35 

R1.2 

R1.2 

R1.1 


Y1.5 

Y1.5 

Y1.5 

Y1.5 

Y1.5 

#114 

R 1.0 

R1.35 

R1.35 

R1.2 

R1.1 


Y1.5 

Y1.5 

Y1.5 

Y1.5 

Y1.5 

PR-2 

R1.15 

Off 

off 

R1,35 

R1.25 


Y1.5 

off 

off 

Y1.5 

Y1.5 

PR-3 

R1.1 

R1,4 

R1.45 

R1.4 

R1.15 


Y1.5 

Y1.5 

Y1.5 

Y1.5 

Y1.5 

PR-7 

R1.0 

R1,35 

R1.35 

R1.2 

R1.1 


Y1.5 

Y1.5 

Y1.5 

Y1.5 

Y1.5 


Table 1. Lamp ratings. 


Table 2. Voltage relationships for lamp/diode combinations. 
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MK6K> PACKET 


Harold Price NK6K 

1211 Ford Ave. 

Redondo Beach CA 90278 

On the 73 August Packet Issue 

As I flipped through 73's latest 
Packet issue, I came across a few 
items that I felt needed to be set 
aright. Here they are: 

The article Future Packet m the 
August 73 issue warrants some 
discussion. First, the author 
states that “the latest PBBS lisF 
ings show more than a hundred 
now in operation/* The W9ZRX 
listing as of April 1987 shows 404 
in North America. 

Next, the author touts the work 
of VE7APU a few times without 
once mentioning that the author 
sold the only commerciatty>avail> 
able TNG based on VE7APU’s 
hardware and software through a 
company called Bill Ashby and 
Son. While attributing the growth 
of packet to VE7APU, the author 
mentions a negative force; “a 
steady, well-implemented, and 
self-serving promotion, by various 
groups and suppliers of packet 
equipment which has created the 
impression that their TNG makes 
every station a repeater.. It 
would appear that this refers to 
the rest of the packet industry, 
since all of them allow digipeat- 
ers, and many include the KISS 
interface used to support TGP/IP, 
and all TNG-2 clones support 
NET/ROM. It must be kept in mind 
that the author was still advertis¬ 
ing in December 1986 a VADG- 
style TNG. 

The author has missed the 
growth of NET/ROM, TGP/IP, and 
TEXNET; the use of the wormhole 
(a satellite link between the east 
coast and west coast), the mole* 
hole (late-night phone links con* 
necting NET/ROM nodes), and 
the Georgia 56-Kb modem. 

Finally, the author mentions the 
ARRL Digital Gommittee. He says 
that we can't wait for this commit¬ 
tee to agree on a tevel-3 network 
protocol, and that they've been 
discussing it for ftve years. If the 
gentleman really knew what the 
committee was up to, he'd realize 
that it is not the committee’s intent 
to mandate a single level-three 
protocol. The author appeared to 
have a tunnel vision view of the 
committee—he missed mention¬ 
ing Terry Fox WB4JFI, the prima¬ 
ry author of the AX.25 specifica¬ 


tion; Lyle Johnson WA7GXD, 
developer of the hardware that 
took packet out of the hands of the 
few into the hands of the many; 
and several other people who 
played the real roles in changing 
packet from a little-discussed hi- 
tech preserve into a new mode for 
the general amateur community. I 
invite the author to attend some 
meetings; there is always one in 
conjunction with the ARRL Digital 
Gommunications Gonferences. 

The third article in the issue is 
several pages of BBS and Digi* 
peater listings. The listing is diffi¬ 
cult to use because it is sorted by 
callsign instead of State and Gity. 
Occasionally, because of the li¬ 
censing system which allows 
hams to retain their original call 
sign even when they move to a 
different region, there will be a di* 
gipeateror PBBS listings in a less* 
than-obvious place. For example, 
for a digipeater in South Dakota, 
KA6DAG-1 is less than obvious 
sorted in with the sixes. 

I decided to write these obser¬ 
vations in my column as a result of 
some inquiries to me from fellow 
packeteers. Sometimes, mislead¬ 
ing information can get through in 
articles, so I felt compelled to offer 
this rebuttal, 

I like the ARRL and am on the 
Digital Gommittee, but I don't 
think OSr has the panache to let 
their columnists take a poke at 
their editorial management. 

Questions 

I’m working on some graphics 
for the intro to NET/ROM column, 
so this month we'll close by an¬ 
swering questions from the mail. 

I recently got a letter with sever¬ 
al questions from Joe Gygman, a 
non-ham from Montreal. My hope 
is that the digital aspects of ama¬ 
teur radio will bring in new hams, 
so I'll answer these in detail in 
hopes that other non-hams might 
get interested. 

Joe wants to talk to a relative tn 
Gatgary, a distance of 3000 miles. 
Assuming they both get licenses 
and the proper equipment, his 
questions are: 

“Gan we communicate in real¬ 
time, or is it only possible via 
PBBS systems?" Yes, you can 
communication in real-time. To do 
so today you’ll have to use the HF 
bands. You'll either do this direct¬ 
ly, or via HF gateways. For direct 


communications, you’ll both need 
HF radios. If all you want to do is 
chat, you'll get more chatting 
done using regular voice. If you 
want to exchange programs or 
data, packet is a good way to go. 
To use HF gateways, both of you 
have to find HF stations in your 
local area that allow gatewaying, 
and can connect to the other sta¬ 
tion. An HF gateway has two ra¬ 
dios and TNGs, one set on HF, 
and the other set on a second fre¬ 
quency, usually 144-148 MHz. 
Since this is an expensive propo¬ 
sition, most stations so equipped 
are used for store-and-forward 
messaging, which is somewhat 
more efficient. These stations 
usually do not allow gatewaying, 
so it is unlikely that you will find 
stations in Galgary and Montreal 
that will work for you. In the future, 
satellites may also provide a path 
between Galgary and Montreal, 
but it will be many months before 
that comes to pass. 

“In real-time, how long would it 
take a block of data to reach that 
distance (assuming no errors)?" 
The data rate on HF is 300 baud, 
or about 30 characters per sec¬ 
ond. Allowing for the acknowledg¬ 
ments and other overhead, you’re 
probably looking at three to four 
minutes for 2k of data. 

“Gan I talk to the States and 
Europe the same way?" Yep. The 
HF bands can be used to talk any¬ 
where, but various propagation ef¬ 
fects limit when and how long you 
can talk between any two points. 
Packet is not unique in this, any 
good ham radio or SWL book will 
discuss propagation effects. 

“What is the minimum configu¬ 
ration at what price?” I always 
hate this question. The answer 
depends on if you build, borrow, 
beg, or buy your equipment, if you 
buy used, new, or top of the line, 
and if you want to live with propa¬ 
gation, or make your own. For the 
non-ham, making yourown propa¬ 
gation means using the highest 
power possible, the biggest an¬ 
tennas your local laws permit, and 
using expensive or custom-built 
modems that work in low signat- 
to-noise conditions. A TNG will 
cost between $139 and $300 de¬ 
pending on features. There aren't 
many used ones around. An HF 
radio can cost anywhere from 
$100 used to $2000 and up. You 
need reasonable stability for long¬ 
term packet use, which means the 
bottom of the line used won't do. 
I'd guess $300-$800 would get 
you a minimal HF radio. HF is not 
the cheap way to get started in 
packet. Used 144-148 MHz ra¬ 


dios can be had for $75 to $200, 
this is the normal entry path. 

“Is there any cost to using digi- 
peaters?" There is no direct cost, 
i.e., you won't be getting a bill 
from VE3XXX for connect time or 
a per-packet charge. Keep in 
mind though that each packet re¬ 
source, be it digipeater, network 
node. PBBS. or whatever, has 
some real hardware costs in¬ 
volved. Some nodes, such as 
those on mountaintops, TV tow¬ 
ers, or other remote locations 
have recurring costs such as site 
rental, forest service fees, etc. 
Many such nodes are supported 
by clubs, formal or informal, and 
somebody somewhere is paying 
the bills. If you are a regular user 
of a node, you should check in to 
how the bills get paid. In some 
cases, you can join the club and 
support it that way. In other cases, 
you can offer the services of your 
four wheel drive jeep the next time 
the node requires service, or loan 
a used 10 MB drive to the local 
BBS sysop. 

“How is a digipeater different 
than a gateway when going long 
distances?" This is almost an ap¬ 
ples and oranges question. HF 
Gateways get you from one gate¬ 
way to another in one hop, digi- 
peaters take several hops to go 
long distances. There are no digi¬ 
peater paths that run 3000 miles 
on VHF. Digipeaters have a natu¬ 
ral limitation on the number of 
hops that can be used before the 
probability of getting a packet 
from one end to the other reaches 
zero, NET/ROM, which can be 
viewed as a “smart digipeater," 
can be used to reach much larger 
distances, since it can continue to 
function through a larger number 
of hops. There are no NET/ROM 
paths of 3000 miles either, but 
through use of a borrowed satel¬ 
lite link, two groups of NET/ROM 
nodes are linked on the east and 
west coasts of the US. This link is 
too far south to be of immediate 
use to you. 

So, to sum up, if you want a 
real-time link today, you'll have to 
use HF directly. HF gateways 
would work in theory, but they are 
limited in number and may not 
serve your area. Something else 
to keep in mind for non-hams are 
the restrictions on the types of 
traffic that can be transmitted on 
amateur radio. For example, if you 
and your relative were both soft¬ 
ware consultants, you could chat 
about your jobs over amateur ra¬ 
dio. You could not, however, both 
work on the same job, sending 
source code and specifications 
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back and forth, to then be integrat¬ 
ed and sold. You may not use am¬ 
ateur radio as a business. 

Lap Tops 

Ray Pitts, N6HDU, writes ask¬ 
ing about compact computers 
for use with packet in a mobile 
home. Are lap models any good? 
Separating a general discussion 
of laptops in general from their 
suitability for packet, I can say 
that any lap top with a serial 
port should be fine for packet. 
The older laptops, like the Radio 
Shack model 100 all contain 
a built-in communications 
program in ROM that works 
fine. There was even a mini-BBS 
available for the MD 100 in the 
HAMNET BBS on COMPU¬ 
SERVE. These are available 
for less than $400 in some places. 
The newer laptops are a full 
IBM PC, compatible in every 
way with normal-sized PCs. 
They are all big bucks, how¬ 
ever. Most of the ones fve seen 
in amateur hands have been 
bought by an employer. There 


is a good deal of key clacking 
going on at most ham comp¬ 
uter conferences now as people 
take notes or swap software. 
NoTNC 

Bruce Langos N8CNZ asks if it 
is possible to receive packet 
without having to purchase a 
TNC. He has a PC and a modem. 
It is possible (almost anything 
is), but in most cases it’s easier 
to just shell out the $139-200 for 
a minimum-feature TNC. Amateur 
packet doesn’t use start bits 
and stop bits, it uses a frame 
format called HDLC, and an 
encoding format called NRZl. 
This also implies a technique 
called bit-stuffing or zero-inser¬ 
tion. All these things are de¬ 
scribed quite well in the any ARRL 
Handbook since 1984. While 
this scheme has its advantages, 
one disadvantage is that it usually 
requires the use of a special 
hardware chip to decode. 
IBM PCs don’t have this chip 
as standard equipment. While it is 
possible to write a software al¬ 
gorithm which duplicates the 


hardware chip, it takes much of 
the processing power of your PC 
to do so. You end up with a $2000 
computer emulating a $35 chip. 
Back in the early days, Bob 
Richardson wrote a software-only 
TNC for the Radio Shack model 2, 
but I don’t think anyone has done 
it for the PC. 

There are some inexpensive re- 
ceive-only cartridges for the C-64, 
and I've heard of, but not seen, a 
software-only TNC for the Apple II 
done by a group in Germany. For 
the PC, you need some hardware. 
And just like modems, you can get 
an Internal TNC board or an exter¬ 
nal TNC. HAPN in Canada makes 
an internal board with some nice 
features, it was discussed in the 
July 86 column. The cost is more 
than the cheapest external TNC, 
however. 

There are some surplus Eagle 
Computer Boards around with an 
Intel 8530 chip on them—they can 
be turned into TNCs. KA9Q wrote 
an implementation of AX.25 in C 
which can be adapted to run with 
this board. The board was selling 


for less than $20.00 in Los Ange¬ 
les a few months ago. You’ll need 
a modem though, and your cur¬ 
rent modem probably won’t work. 
Most regular 1200 baud modems 
use the Bell 212 standard. Packet 
uses the Bell 202 standard, which 
is very different. There are surplus 
202 modems available, or you can 
build your own with a circuit de¬ 
scribed in the 1985 and later 
ARRL Handbook. As you can see, 
unless you get very good deals on 
surplus equipment or enjoy build¬ 
ing your own, it's easier and 
cheaper, at least for the IBM PC, 
to buy a TNC. If you just want to 
evaluate your interest, borrow a 
TNC from a friend, or check out 
your local radio store. Three out of 
the four local stores in LA have 
demonstrators set up. 

In closing for this month, re¬ 
member that only letters with an 
BASE stand a ghost of a chance of 
a reply, although you may get an 
answer in the column. It’s not the 
expense; I just can’t remember 
where the envelopes are buried in 
the general rubble here. ■ 


Dry Cell Tester 

Continued from page 48 


RS272-n39. However, the miniature 
lamp works quite satisfactorily as an in¬ 
dicator. 

Part Selection 

To accommodate the threshold differences 
of lamps, it is necessary to select a particu¬ 
lar diode (or two) to be used in series with 
the decision lamp. The diode selected, 
though, must be capable of handling the 
lamp current. In general, two germanium 
diodes are preferred over a single sili¬ 
con diode since a fairly critical decision 
voltage is required to discriminate be¬ 
tween a good and bad cell. A typical 
silicon diode will drop aproximately 0.7 volts 
while two germanium diodes in series will 
drop about 0.6 volts. 

Regardless of the diode used, the for¬ 
ward voltage drop across the diode 
will be dependent upon the lamp current 
and the shape of the diode’s forward 
saturation knee. At the low lamp currents, 
the forward voltage may be slightly less 
than the typical 0.3 or 0.7 volts r^pective- 
ly for germanium and silicon. Because 
of the various shapes of the diode knee 


vs. current, it is difficult to select a particu¬ 
lar diode without experimentation. The 
base-collector junction of a 2N1305 
(RS276-2007) germanium transistor 
was found to have nearly the same 
voltage drop as two 1N92 diodes connected 
in series. 


Construction 
of the tester is intention¬ 
ally simple, with a small 
box used as an 
enclosure. 


If the cell voltage exceeds 0.6 volts 
(two germanium diodes), current will 
flow through the decision lamp but the 
lamp will not have a visible glow until 
the cell voltage is above approximately 
1.2 volts. The higher voltage drop of a 


silicon diode would cause the lamp to 
be dimmer in most cases. Nine lamps 
were categorized and listed in Table 2 
to show the variables of lamp vs diode/ 
voltage to assist the builder in select¬ 
ing matching parts. The ^48 or ^49 lamp 
used with two 1N92 diodes is the pre¬ 
ferred combination, but other combin¬ 
ations will work fine with some experi¬ 
mentation. 

Construction 

Construction of the tester is inten¬ 
tionally simple, with a small box used 
as an enclosure. The lamps are mounted 
(held) in rubber grommets with connect¬ 
ing wires soldered directly to the 
tamp bases. It is best to keep the heat 
to a minimum to prevent glass fractur¬ 
ing when soldering the lamps. If de¬ 
sired, the diodes may be mounted on a 
three-lug barrier strip to provide mech¬ 
anical rigidity. Number 4 or 6 machine 
screws are sharpened to provide cell 
contact. The positive-terminal probe 
screw is attached to the end of a flex¬ 
ible wire which is made long enough 
to reach easily over the top of the dry 
cell. 

Build this simple dry cell tester and put it 
to use in your house or ham shack. You 
can now clean up that pile of ’^unknown” 
dry cells on the workbench as well as 
those left in the refrigerator since Christ¬ 
mas. Become the household hero!B 
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Mike Bryce WB8VGE 
2225 Mayflower NW^ 
Massillon QH 44646 

BICYCLE MOBILE QRP 

Well, let’s face it. Sometimes 
ham radio can be as exciting as 
tapioca pudding. Summer always 
wins out over staying indoors 
and playing with the radios. But, 
if you’re a QRPer, you know 
firsthand that there is nothing 
stopping you in taking the gear out 
into the world. 

Small, lightweight QRP radios 
lend themselves readily to mobile/ 
portable operation. Field day is a 
good example of the portability of 
low-powered equipment. Well, 
several months ago I mentioned 
that I like to go bicycling, and I 
have been working on a small 
transceiver to take along with me 
on the rides. I was thinking of rid¬ 
ing out into the countryside, stop)- 
ping, getting the radio out, and 
making a contact or two under¬ 
neath a shady maple tree. Cam 
Hartford N6GA sent me a letter 
and asked if I would be interested 
in hearing about his efforts in bicy¬ 
cling and QRP, to which I enthusi¬ 
astically responded. 

Cam decided to go me one bet¬ 
ter. I was going to be extremely 
happy to be able to carry, set up, 
and operate a portable station 
while sitting under the ol’ maple 
tree eating GORP (Good OT 
Raisins and Peanuts). Cam was 
going to operate while riding his 
bike down the road. Well, I'm im¬ 
pressed! So, in Cam’s own words, 
here’s the following on setting up 
a bicycle-mobile QRP station: 


‘1 ride my bike for fun and exer¬ 
cise, not for speed. Most week¬ 
ends, I go out for a 20- or 30-mile 
ride, with an occasional 50- or 100- 
miler thrown in, just to keep me 
humble. It wasduringoneofthese 
longer rides that the thought of 
integrating my two hobbies oc¬ 
curred to me. At the time, I was al¬ 
ready in the process of building an 
ultra-compact 40-meter rig (Roy 
Lewallen’s W7EL Optimized QRP 
transceiver. OST", August 1980) 
for home use. All I needed was an 
antenna, a matching network, and 
a method of keying the rig. 

“The antenna was easy. I pur¬ 
chased a 40-meter mobile whip 
for a few bucks at the local flea 
market. It is a helically-wound 
fiberglass mast with a stainless- 
whip top section, and only weighs 
a few ounces. A borrowed rear 
bike rack, a Hustler ball mount, 
and the antenna portion was com¬ 
plete. The ball mount clamped to 
the rack very easily with two bolts 
and a short length of V' x 1/8" 
steel bar. The only effects I feel 
when riding with the antenna 
aboard are from the low-hanging 
trees I neglect to avoid. 

“Matching the rig to the load 
was a little more challenging. The 
antenna was resonant, but at a 
pretty low impedance. The bike, 
however, doesn’t provide much of 
a mass at 40 meters, so the sys¬ 
tem impedance was pretty 
screwy. I tried several combina¬ 
tions of L networks, but didn’t 
have much success with them. 
One combination seemed to 
provide a good match, but a check 
with the field-strength meter 



Photo B. You’ve got to keep an 
eye out for tow-tying power tines 
on this thing! 


showed that the power must have 
been going into something other 
than the antenna. Maybe it was 
heating up the contents of my wa¬ 
ter bottle. It’s always a good idea 
to use a field-strength meter in 
conjunction with the noise bridge 
and swr bridge in an antenna pro¬ 
ject such as this. 

“Finally, in frustration, I set my 
MFJ-949 antenna tuner on the 
rear rack and put it in the line to see 
if it really was possible to match 
this thing. About thirty seconds 
later I had a good match and the 
field strength meter was off-scale. 
The MFJ tuner is not the kind of 
thing you want to cart around with 
you. so I duplicated its T-match 
circuit with some small air variables 
and a tapped toroid in a small Radio 
Shack project box. It works like a 
charm, is small, and very light. 

“Once I got the antenna mount¬ 
ed and matched, I took off for a 
ride just to listen to the thing to 
determine if it was possible to 
copy CW while pedaling. I still 
don’t know. What I had created 
turned out to be a very elaborate 
noise generator. I had expected 
the bicycle to be a very quiet radio 
environment, free of ignition, al¬ 
ternator, and all the other noises 
one associates with a mobile envi¬ 


ronment. Try to imagine the 
wheels spinning, their bearings 
making and breaking contact 
between the axle-bearing surface 
and the wheel-bearing surface. 
Also try to imagine the chain spin¬ 
ning around, each little link spo¬ 
radically making contact with 
each other little link. Each contact 
made and broken represents a 
change in the impedance of the 
antenna; something like a loose 
connection in your antenna sys¬ 
tem. The direct-conversion re¬ 
ceiver translates all of these 
changes into noise. 

“At speed, with the wheels 
spinning and the pedals cranking, 
it amounts to about an S-9 noise 
level. Only the strongest of signals 
get through, leaving out most 
QRP-ers. Even when standing still, 
thesimpleact of turningthe handle¬ 
bars creates a good, solid S-6 hash . 

“A quick check of a few older 
Handbooks didn’t reveal anything 
that seemed applicable to this 
case. Wheel-hub contact springs 
just won’t make it on a ten-speed. 
Bonding all moving parts together 
with copper straps would probably 
work, but what good’s a bicycle 
with wheels that don't turn? I final¬ 
ly had the thought that part of the 
problem might be the direct- 
conversion receiver. While Roy’s 
design is one of the better dc re¬ 
ceivers around, it occurred to me 
that it might not be well-suited to 
this application. To find out, I tried 
some other rigs in the same envi¬ 
ronment, An HW-7, an HW-9, and 
a home-brew superhet receiver 
were all subject to the bicycle-mo¬ 
bile environment. The HW-7 
flunked, exhibiting noise charac¬ 
teristics similar to or worse than 
the W7EL radio. The other two rigs, 
both superhets, were very quiet. 
Neither seemed to be affected by 
the moving parts of the bike. 

“It now appears that my project 
list has grown to include an ultra¬ 
compact, 40-meter superhet 
transceiver. It could prove useful 
on Field Day. too!’’B 



Photo A. The rig sits in the pocket of the handlebar bag and is easily 
tuned while riding. 



Photo C. Close-up of the antenna mount and matchbox. 
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^EATHERSATS 


Dr. Ralph £ Taggart WB8DQT 
602 S. Jefferson 
Mason Ml 48854 

ANNIVERSARY 

This is the first anniversary of 
the WEATHERSAT column and I 
must say it has been fun. I only 
hope that it has been useful as 
well This month we are continu¬ 
ing with a discussion of the 
SMARTFAX concept, so, if you 
are tuning in after a break, you 
had better read last month’s col¬ 
umn to get up to speed. Last 
month we spent most of the time 
looking at hardware and software 
considerations. We will wind that 
up this month and then look at the 
construction of the SMARTFAX 
recorder—something that won’t 
take long at ali! 

THE SMARTFAX 
RECORDER 

The basic SMARTFAX recorder 
is a 240-1pm drum-type system 
using electrostatic paper that will 
print an 800-line image in about 
3 minutes with near photograph¬ 


ic quality. The basic mechanics 
for the recorder involve simple 
items such as a plastic rolling 
pin. aluminum angle stock, and 
other hardware-store materials. 
The construction of the record¬ 
er mechanics is fully described 
in the Weather Satellite Hand¬ 
book (WSH)* and although it is 
simple enough, the documen¬ 
tation is too lengthy to repeat 
here. The important thing to 
note is that we are going to 
build only the basic mechanics 
package—^not the video, control, 
timebase. and drum amplifier cir¬ 
cuits. You will be using the me¬ 
chanics but essentially none of 
the electronics, with the exception 
of the 300-350V supply for the 
stylus. 

The total cost of the record¬ 
er, everything included, should 
be well under $200, with the ma¬ 
jor items being the 240-rpm syn¬ 
chronous motor for the drum and 
the 40-rpm synchronous motor 
for the stylus drive, Both of 
these items can be obtained from 
the Hurst Manufacturing Com¬ 


pany, outlined in the WSH, Met- 
sat Products, one of the sup¬ 
pliers listed in the book, still has 
a stock of high-torque motors 
left over from final production of 
their FX-3 FAX recorder, and 
these can be obtained at a consid¬ 
erable cost-savings over new 
Hurst units. 

The electronics for the recorder 
are shown in Fig. 1. For any of you 
experienced with FAX systems, 
they will look totally inadequate, 
but have faith. In a short while I will 
show you how we can do without 
most of the circuits you are used 
to seeing. 

Motor Drive 

In this system, both the drum 
and stylus drive motors are oper¬ 
ated directly from the ac mains, 
a departure from conventional 
FAX practice where the drum is 
driven, via an ac amplifier, from a 
precision frequency source. Ac 
comes from the control unit (see 
packaging below) and normally 
will be applied through a relay 
(K1) when the control unit is 
turned on, applying ac to both the 
drum and stylus drive motors and 
activating the unit. Exceptions to 
the normally ON condition are 
covered In the Safety interlock 
discussion below. 


Printing Driver 

The paper used in this record¬ 
er (paper sources are covered 
in the WSH documentation) re¬ 
quires that printing voltage be 
applied to the grounded paper 
surface from a wire stylus. The 
printing voltage must vary from 
about 240V for black to 30V for 
white and must be controlled 
from the output of the D/A con¬ 
verter in association with the 
computer. In the case of the 
CoCo, the video control volt¬ 
age (CVID) is available directly 
from the cassette output line with 
no additional hardware required. 
The operation of this circuit is 
identical to that of the normal 
l/VSHprinting circuit except that in 
this case we get our video drive 
from the computer, not the FAX 
video circuits. 

The modulated stylus voltage 
from Q2 is routed through the sec¬ 
ond set of contacts of K1 as part of 
the safety interlock system, de¬ 
scribed below. Meter Ml provides 
a relative indication of stylus print¬ 
ing voltage for system setup and 
to verify printing. 

Drum Position Indicator 

Virtually all drum-type FAX sys¬ 
tems require some means to indi¬ 
cate when the drum has reached 
the position that should be the 
start of a line. This can take many 
forms. In the first version of the 
SMARTFAX recorder I used a 
simple microswitch activated by a 
cam on the drum shaft. The cam 
was positioned so that the switch 
would close, grounding the 
"phase” line, just as the stylus 
started to traverse the left edge of 
the paper. The first pictures had a 
very pronounced "jitter” that I 
thought might be due to irregulari¬ 
ties in the closure of the switch so I 
changed the system to the use of 
a small magnet, mounted on 
the drum, and the use of a small 
Hall Effect sensor that would 
put a logic LOW on the “phase” 
line. The “jitter” was still pres¬ 
ent and turned out to be due to 
a slight binding of the drum shafti 
A simple switch will do the job 
although you could use a mag¬ 
netic switch, a magnetic Hall Ef¬ 
fect sensor, or an optical sensor. 
The switch (S3) approach is 
shown, but regardless of what 
you use, you want the “phase” 
line to go to ground or a LOW just 
as the stylus starts its scan of the 
paper. The “phase” line is con¬ 
nected to the left joystick port of 
the CoCo (what would normally be 
the joystick “fire” switch) and the 
computer can easily sample this 


SirA stylus meter 



Fig, 1 . SMARTFAX electronics, T1 is a transformer that wilt deliver between 200 and275V on the secondary at 
100-150 mA. BR is a bridge rectifier assembly rated at 600V and at least 1 Amp. Undesignated resistors are 
1/4W, Z1 and Z2 are 120V 5W zener diodes (SK120X/5158A or equiv.). Ql is a 10W, 300V (1A) transistor 
(SK3044 or equiv.), Q2 is a Motorola S5020 but any power transistor with a collector rating of 500-700 volts 
can be used. K1 is a 12-V-dc DPDTrelay, the stylus voltage meter is a 1 milliamp panel meter, and U1 is a 7805 
5-V-dc regulator. PI is a Cinch Jones S-308-AB chassis mounting socket (control unit) while P2isa P-308-CCT 
cable mounting plug for the 8-conductor cable from the printer mechanics. SI is a SPST toggle switch while 
S3-S5 are SPOT microswitches. Wiring to P I and P2and the microswitch designations and wiring match the 
system described in the WSH. 
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Fig. 2. A METEOR 2-15 image from the WSH scan converter which was 
dumped to a 120-lpm Alden WEATHERCHART recorder. The major 
disadvantage of the Afden, aside from the longer printing time, is the fact 
that the Aiden printing circuits are optimized for binary printing of 
weather charts and the mid-range video values are hard to display. This 
is the same pass shown in Fig. 2 last month, but that image was printed 
on the SMARTFAX recorder which is optimized for grayscale output. If I 
were to use the Alden unit on a permanent basis, I would redesign the 
printing circuit for linear grayscale response. Dumping to the Alden from 
the WSH scan converter presents no real problem—just slightly differ¬ 
ent software. Baseband video was used for this print, but the output 
signal from the computer could just as easily be converted to subcarrier 
FM for direct input. 


line to determine the start of a 
video line. 

Safety Interfock 

Two “bad things’' can possibly 
happen during recorder opera¬ 
tion. One is if the stylus carriage 
reaches the end of its travel and 
the system keeps on running. This 
can happen if you leave the room 
for coffee, if you aren’t watching, 
or if you failed to reset the stylus 
carriage before printing. Conse¬ 
quences are not good in this event 
as you will grind away at the drive 
rod. probably burn through the 
recording paper as the stylus 
prints away while the carriage is 
stalled, and you will cause the sty¬ 
lus drive motor to soak up lots of 
excess current. 

Bad thing number two occurs 
if you touch the stylus during 
printing 240V or even less can be 
fatal! 

Both of these bad things are 
eliminated by a safety interlock 
system consisting of two mi¬ 
croswitches (S4 and S5). Both 
are in series with the coil of the 
12-V-dc control relay. K1. K1 
must be closed to apply ac to the 
drive motors and printing volt¬ 
age to the stylus. The interlock 
system is based on allowing K1 
to close only when everything is 
just fine but forcing it to open 
if things are somewhat less than 
fine. Less than fine is defined 
by the status of S4 and S5. S5 
is located at the end of the sty¬ 
lus track and is wired using the 
common and normally closed 
contacts of the microswitch. The 
switch is positioned so that the 
carriage will cause the switch to 
close, breaking the series ground 
to the coil of K1 when the carriage 
reaches its limit of travel. This 
would cause S5 to open, would 
release K1. and thus shut down 
the motors and remove voltage 
from the stylus. 

S4 is wired using the common 
and normally open contacts of the 
switch and the switch is arranged 
in conjunction with a cover of plex¬ 
iglass or other rigid material so 
that the switch will close when the 
cover is on place over the drum, 
shielding you from accidental 
contact with the stylus. If you fail 
to close the cover, K1 will not pull 
in, the stylus will be held at 
ground, and the motors will not 
run. Open the cover partway 
through printing and the system 
will also shutdown. 

The interlock system is de¬ 
signed to protect both you and 
the hardware, not to mention 
uninformed visitors to your sta¬ 


tion. The cover interlock is a 
must. You should omit the “end 
of travel” function only if you 
know that you will never forget or 
be called away. Since that is not 
realistic, a buck or two for mi- 
croswitches is a prime investment 
in peace of mind! THE UNIT IS 
NOT SAFE TO OPERATE UN¬ 
LESS THE INTERLOCK CIRCUIT 
IS FUNCTIONAL DISABLING 
THE INTERLOCK FUNCTIONS 
MAY RESULT IN DAMAGE TO 
THE UNIT AND COULD PROVE 
FATAL 

Packaging 

The power supply, printer driver 
circuit, meter, and power switch 
were all placed in a small metal 
cabinet—almost anything will do. 
Connection to the actual recorder 
mechanics package is via a 6-con- 
ductor cable. The cable originates 
at the printer and has a Cinch- 
Jones plug (P-306-CCT) that 
mates with a socket (S-306-AB) on 
the rear apron of the cabinet. You 
must not use a plug at the re¬ 
corder end since the exposed pins 
would be carrying both 115 V ac 
and +300 V, both of which are 
hazardous to your health. Any ac 
and HV connections at the 
recorder should be enclosed in a 
minibox or other grounded cabi¬ 
net for safety. 

A shielded audio line (phono 
plugs at either end) carries the 
cassette output line from the 
scan converter to the SMART- 
FAX cabinet (CVID). Another 
shielded line, with a phono plug 
at one end and a 6-pin DIN plug 
at the other, routes the “phase” 
line from where it enters the 
SMARTFAX cabinet (from the 
recorder) to the left joystick in¬ 
put of the CoCo where the 
“phase” line is connected to what 
would normally be the “fire 
switch,” if we were actually using 
a joystick. 

Construction and Setup 

The WSH provides a detailed 
description of the construction of 
the recorder mechanics. Wiring of 
the control cabinet is straightfor¬ 
ward with no necessary cautions 
other than those normally associ¬ 
ated with ac and HV wiring con¬ 
nections. Q1 and Q2 can be wired 
into a piece of perfboard mounted 
on standoffs. 

Without connecting the record¬ 
er, turn the recorder power switch 
(Si) on and observe the stylus 
meter (Ml). You should obtain a 
reading of approximately 0.7. A 
voltmeter should be used to care¬ 
fully (~ safely) measure the 


voltage between pin 2 (+) and pin 
1 of the recorder socket. You 
should get a reading of about 
240V. With equal care, measure 
the ac voltage between pins 5 and 
6 of the same socket—you should 
get something between 110 and 
120 V ac, depending upon your 
local mains supply. Now turn the 
power switch off. The ac voltage 
should drop immediately to 0 and 
no high voltage should be present 
between pin 2 and 1 (measured 
previously). The stylus meter 
should still be indicating voltage 
but this should taper off within a 
few seconds unless you have 
omitted the bleeder resistor on the 
HV supply. 

At this point you can plug in the 
cable from the recorder. With the 
power switch off, block the stylus 
arm up so the stylus will not touch 
the drum, and reset the stylus car¬ 
riage. Close the cover and turn the 
power switch on. The drum should 
immediately begin to rotate to¬ 
ward the back of the recorder and 
the stylus carriage should begin to 
move along the track. Open the 
cover and both motors should 
stop. Close the cover and allow 
the carriage to move down the 
length of the track. While it is run¬ 


ning you can use an ohmmeter to 
verify that the “phase” line to pin 
4 of the recorder cable socket is 
being pulled to ground (or LOW) 
once each drum revolution. As the 
carriage reaches its limit of travel, 
it should activate the limit switch 
at the far end of the track, and 
again both motors should stop. If 
either motor turns in the wrong 
direction, recheck the wiring. If ei¬ 
ther interlock fails to function, un¬ 
plug the recorder cable and care¬ 
fully check the wiring and/or 
placement of the cover and limit 
switches. 

Software 

Prior to the final description of 
using the SMARTFAX recorder, 
a few notes about the operat¬ 
ing software are in order. The 
SMARTFAX software is available 
as an option that can be grafted 
into the standard Version 4 soft¬ 
ware which I supply for the CoCo 
version of the WSH scan convert¬ 
er. The standard Version 4 soft¬ 
ware is available for $30 on cas¬ 
sette or $40 in EPROM. For the 
SMARTFAX option, simply add $5 
to the cassette or EPROM pricing. 
The SMARTFAX option is called 
from the Main Menu, at which 
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point the computer will output 
white^level video and wait for 
you to turn on the control unit 
to start printing. The software will 
hold a constant white level un* 
tii the computer detects eight 
pulses on the “phase” line, which 
provides enough time for all of 
the motors to come up to speed. 
At the ninth pulse, the comput¬ 
er will begin to dump lines to 
the SMARTFAX recorder. With 
each pulse the computer will 
proceed to step through 1000 
pixels of data (500 bytes) using 
the normal clock signal from 
the scan converter to time the 
dump. After 500 bytes the com¬ 
puter will Jump ahead 12 more 
bytes in memory and wait for 
the next line pulse from the 
recorder. This is how we can 
use the ac mains for running 
the drum since the computer 
dumps the first 98% of each 
image line and then waits for 
the drum to finish a revolution 
before starting the next line. Thus, 
while the drum may run either 
fast or slow in absolute terms, 
the computer is dumping to the 
drum in a triggered mode and we 
get a properly synced image de¬ 
spite a slight “wandering” of the 
ac drive frequency. The loss of the 


last 2% of each image line is a 
small price to pay for the conve¬ 
nience of using the ac mains for 
power! 

Use 

The WSHhas a rather complete 
description of the paper-loading 
s^uence. You simply need to be 
sure that the cable from the me¬ 
chanics is plugged into the control 
unit and that the cables to the 
cassette output and left Joystick 
Input of the computer are In place. 
Load a sheet of paper, reset the 
stylus, and forget about the print¬ 
er until you see an image you want 
to save! 

Assuming you have an image 
“frozen” on the display, key in 
the SMARTFAX option from the 
Main Menu (^8) and turn on the 
SMARTFAX control unit. As the 
drum comes up to speed, you 
will see a few white lines as the 
computer counts drum pulses 
and it will then begin to print 
out the picture. When all 768 
image lines have been dumped, 
the computer will switch back 
to constant white output (which 
will be evident on the paper 
and on the printing meter) and 
you can switch off the control unit 
and remove your print. If you 


forget to switch off the printer, 
the end of travel interlock switch 
should shut the system down 
for you. 

If you haven’t closed the cover 
prior to turning the control unit 
on, the system will not print but 
there is no need for panic—the 
computer will not start the dump 
until the drum has been running 
for eight revolutions. Simply close 
the cover and printing wilt begin 
normally. If you want additional 
copies, simply reload paper and 
print another. 

Normally, I will keep the sys¬ 
tem loaded with paper at all times 
so that I can print a desirable pic¬ 
ture with minimal delay. It may 
seem strange to be printing pic¬ 
tures after {hey have been trans¬ 
mitted, but you will certainly ap¬ 
preciate being able to decide 
whether a picture is worth saving 
without having to use up paper 
to do it! 

Fix of the Month 

Rg. 2 is provided for the benefit 
of those folks who want to see 
what a non-satellite FAX machine 
can do. In this case, the FAX sys¬ 
tem is the Alden Weatherchart 
recorder (120 Ipm) while the im¬ 
age is a METEOR product! The 


software in this case provides an 
initial phasing signal to allow the 
image to be phased on the Alden, 
a 120-lpm dump rate (all 1024 pix- 
els/line), and repeats each line 
twice to get the proper aspect 
ratio. The only disadvantage in 
the case of the Alden is that the 
dump requires about 12 m*nutes 
instead of the three minutes need¬ 
ed for the recorder described this 
month. 

I think you will agree that 
SMARTFAX is a very effective 
merger between the viewing ease 
and mode flexibility of scan con¬ 
verters and the high-resolution 
printing capabilities of FAX re¬ 
corders! I would definitely suggest 
that you look at the possibilities 
presented by the SMARTFAX 
concept, for the results are cer¬ 
tainly superior to basic photogra¬ 
phy or video printers. 

Next month we will have our 
first encounter with the wonder¬ 
ful world of digital image pro- 
cessing.H 

• References to WSH are to the 
Third Edition of the Weather 
Satellite Handbook, available 
from the author for $12.50 plus $1 
shipping and handling in the U S., 
and $2 elsewhere. 
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larly if we do it right. Tm talking a 
major computer system to control 
the satellite relaying—one which 
could keep every active amateur’s 
location noted with store and for¬ 
ward features for messages. All 
frompage42 at $100,000. I don't think I'd go these newfangled ideas take is 

more than $50,000 for “K”—and some money to make them work, 

ally seen a memo of agreement they can take “N" and shove it. Of course, if we’re going to start 

with an undisclosed investment Hey, now that our call numbers using satellites for any volume of 
group to sell them the amateur are meaningless, why not start communications, we might just 

2300 MHz band for an undis- issuing five letter calls—like have a need for the 2300 MHz 

closed sum. Rumors put the deal WAYNE? GREEN? I'll take two of band and regret selling it. 

in the $500 million range. I sure those. Too bad if you have a long How about you—what would 
hope this isn’t the usual leveraged name—hey, don't blame me, you like to see done with an extra 

buyout, complete with junk 2300 that's your folks fault, so worry hundred million or two for the 

MHz bonds. them about it. Change your League to invest in the hobby? Let 

The League, I believe, claims name—it’s not difficult. Or start me know what you think. Also, if 

that since its 145,000 member- going by a "sine” like the old CW you believed the above, I've got a 

ship represents almost 100% of ops. I’ve been a W2 in the W1 famous old bridge in New York 

the actually active amateurs, it district for 25 years now, so what which we’re forming an invest- 

thus has the right to enter into a do numbers tell you anymore? ment team to buy, set up a toll 

contract to sell the amateur bands If they really are selling that booth and make a mint, 
on behalf of all amateurs. stupid band which we’ve never 

I don't think any of us have any used and which we'll probably Wayne In Yalta 
argument with the reported pro- never use, I wonder what they’ll Old-timers, which includes 
posal to earmark $50 million of the do with the rest of the money, most of us hams who are still left 

proceeds for updating the ham Wow, what a party we could havel today, will remember the old black 

shacks of League officials, direc¬ 
tors and vice-directors. They, ob¬ 
viously, as our representatives, 
should have the very best in 

equipment and antennas Nor oti par With 3 chcap American diner — 

have we any problem with the pro- . x 

posed new $100 million 30-story plOllty Of it, 

headquarters building, museum 
and visitor center, including a new 

W1 AW, with operatorless comput- Or how about official ARRL DX- and white TV sets with controls for 

erized continuous CW operation peditions to the top 100 most vertical and horizontal sync, verti- 

on all bands, complete with the wanted countries? With a budget cal and horizontal linearity, focus, 

automatic printing and mailing of of $100,000 for each trip that brightness, contrast and so on. 

theOSLs. It’s about time, really. would only run $10 million— The almost forgotten old TV days 

I personally feel that $50 million peanuts. But it sure would get DX- came rushing back recently when 

set aside as an additional retire- ing back into the spotlight. We’d I turned on a TV set in Suzdal, 

ment benefit for headquarters want to make sure that the DX Russia. I was back forty years to 

staffers could be trimmed a bit. I operation was totally automated my first TV set! The old 630TS. 

also feel that the proposed $1,000 though, with each contact kept I was sucked in when a travel 
forthe promotion of amateur radio down to one or two seconds so brochure came Inviting me to join 

might be increased—perhaps eager-beaver DXers could work my RPI alumni on a two-week trip 

even doubled—or at least made a 100 rare countries in 100 sec- to the USSR. The price wasn’t too 

yearly investment. onds. That'd sure make the pa- bad, and I’ve somehow managed 

We’ve been wanting to be able pers. Think of the thousands of to miss visiting Russia before... 

to have special call signs for sev- CBers we’d suck into the hobby so, what the heck, right? 

eral years, so an investment in a with a deal like that! Maybe tens of My first move, over three 

computer system to permit this in- thousands. We might even attract months before the trip, was to 

novation is long overdue. I believe some of those thousands of stuck- write to the head of amateur radio 

that by charging $1,000 for each up 10.5 meter ops. I wonder if we in Russia, Yuri Zubarev, and ask 

special call, the investment could could locate L. Ron Hubbard's old to meet him during my visit. I also 

be returned in just a year or two. ship and set it up for DXing? Was wrote Box 88, as a backup. And, 

It doesn’t take anything to stir It the Excalibur, named after his just to try and cover all bases, I 
up controversy with some ops— book? The old Excalibur was the quickly answered a timely offer 

such as the proposal that charg- flagship of the American Export to help with material for 73 from 

es for special calls be graduated Steamship Line, which used to be Information Officer Andrei Baidak 

according the number of call America’s biggest passenger line, of the Soviet Embassy with a 

characters. A six-character spe- The Exca/Zburwas sunk off North- third request to see hams during 

cialcall might thus cost only $100. ern Africa in WWII, as I recall. my visit—mentioning I’d written 

A five character $500. A four Isn’t it about time we put those Zubarev, 
character $1,000. Three might be three stationary synchronous Not hearing from Andrei after a 

$5,000. Two might be $10,000 satellites up so we can contact month, I started trying to reach 

and one might be $100,000. anyone in the entire world using him by phone at the Russian em- 

Cheap enough, I say. I know I’d microwaves? A project like that bassy. After two weeks of either 

jump in a minute for "W”—even would eat into the kitty—particu- busy lines or no answer at all, 
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plus sending him two telegrams— 

I was told that Andrei had re¬ 
turned to Moscow—permanently. 
A few weeks later, when I finally 
reached his replacement, Michael 
Nakoryakov, he said he was very 
sorry, but it was too late now to do 
anything. 

A note from Radio Sport Feder¬ 
ation VP Kazansky, replying to my 
letter to president Zubarev, said 
sorry, I’d have to use diplomatic 
channels—period. I was disap¬ 
pointed, but not really surprised. 

Pat McGovern, the Internation¬ 
al Data Group chairman, suggest¬ 
ed I try Alexei Markov of the USSR 
Trade and Economic Council in 
New York—a contact that had 
worked well for him. A few days 
trying to reach Alexei got me the 
word that he, too, had been re¬ 
turned permanently to Moscow. 
When his replacement arrived 
and called, he asked for informa¬ 
tion on my background. He later 
called again to say he'd sent ev¬ 
erything to Moscow and believed I 
would be well received there— 
and would call if he heard more. 
No call. 

When the time came to go to 
Moscow I wasn’t expecting any¬ 
thing more than a routine carefully 
orchestrated two-week tourist visit 
to Russia. There was no word 
from anyone while I was in Russia, 
so I just toured. They’ve worked 
out a program which keeps tour¬ 
ists busy almost every minute 
they’re not sick—with long rides in 
hot buses with sealed windows, 
making it impossible to take many 
good pictures—lots of standing 
around waiting—and the only con¬ 
tact with the Russian people our 
carefully trained Intourist guide— 
who was not even permitted to 
give us her last name or address. 

We had 36 in our group—just 
right for one bus—only five were 
RPI alumni, with the rest from oth¬ 
er colleges. Most were retired and 
none with any interests I was able 
to discover. 

We started out with two days in 
Moscow—a bus tour of the city 
where our guide identified and 
gave us the date of building and 
the name of the architect of every 
museum, church, government 
building, institute, and hospital as 
we zipped by—then we stood an 
hour on line in the hot sun in Red 
Square to see Lenin’s tomb—yep, 
sure enough, there he was, nicely 
preserved, but NO pictures per¬ 
mitted—we were allowed five min¬ 
utes to shop in the famed GUM 
department store. Yes, I said five 
minutes! A visit to three metro sta¬ 
tions—which must have cost a 




bundle to build—’30s type deco¬ 
ration. Subway fares were cheap 
and trains came along every 90 
seconds. No graffiti—yet. 

So much for Moscow. The third 
day we made an all-day bus trip to 
Vladimir and then on to nearby 
Suzdal. We spent two days in Suz- 
6al a small town (11.000) whose 
only business is entertaining 
about one million tourists a year. 
Tourists are a major source of 
hard currency for the government, 
which it needs badly to buy state- 
of-the-art computer-controlled 
submarine propeller-making 
equipment from Japan. Suzdal 
was fun, with some people in cos¬ 
tumes dancing, crafts people 
crafting, and so on. But two days? 

Then one full day traveling—the 
five-hour bus ride back to Moscow 
with a bag lunch on the bus—wait¬ 
ing at the airport—a two-hour 
flight to the Ukraine—more wait¬ 
ing—a two-hour stifling bus ride to 
Yalta—arriving Just in time for a 
late dinner. Two completely orga¬ 
nized days at Yalta and then back 
up to Leningrad, north of Moscow. 
At Yalta there’s a boat trip ($11 
extra)—a city tour—museums 
and a swim in the Black Sea, 
which was cold and brackish. 

The food was okay—most of it 
on a par with a cheap American 
diner—plenty of it. There are no 
bananas in Russia—come on, 
commissars, get your boy Castro 
on the ball. I was able to buy milk 
at a grocery store in Moscow, but 
it was never served in a restau¬ 
rant. It was usually impossible to 
even get milk for coffee except at 
breakfast. 

Being kept in a tightly controlled 
group with few photo opportuni¬ 
ties may serve the USSR’s pur¬ 
pose of getting hard currency 
tourist money, but it sure was 
frustrating for me. I knew I was 
seeing only what they wanted me 
to see—what they’d carefully 
planned for me to see. 

They couldn’t hide the endless 
queues for food—queues from 
one end of Moscow to the other- 
queues in every small town we 
passed. Queues even at mid¬ 
night. 

I didn’t think it polite to bring up 
with our nice tour guide—the only 
Russian we ever spoke with— 
about Communism having never 
been a success as an economic 
system in any country it been 
tried. I read there are hopes that 
glasnost'mW help, but I doubt it. I 
expect we’ll see a repeat of the 
China pattern, where some free 
enterprise was permitted and then 
the inevitable reaction set in. 


The insurmountable problem is 
simple. When free enterprise is al¬ 
lowed in a communist society the 
ruling group—the bureaucrats— 
the people enjoying privileges (big 
apartments, summer houses, 
cars, the best food, imported 
clothes, theater, etc.)—are un¬ 
able to benefit from the change. 
They see new people achieving 
wealth and power and vying with 
them for the perks, which threat¬ 
ens their hold on the country, so 
they have to stop this nonsense. 
See if there isn’t a government 
reaction against free enterprise in 
a couple of years in the USSR Just 
as there has been in China. 

Russia recognizes, as does 
China, that technology is critical 
for their future. Yet without chang¬ 
ing their system they’re not going 
to be able to generate the mil¬ 
lions of engineers and technicians 
they need to cope with technolo¬ 
gy. Without another revolution 
there's no way their system can 
change—which is why the Chi¬ 
nese youngsters went into the 
streets in protest over their sys¬ 
tem—and were quickly shut up by 
the police. How long before Soviet 
students are threatening revolu¬ 
tion? We’ll see. 

By the way, if you’ve worked 
much DX, you’ve contacted many 
Russian hams. Think about it— 
how many have you ever really 
talked with? It’s my understand¬ 
ing from several sources that only 
KGB agents are permitted to have 
ham licenses which enable them 
to talk internationally, other than 
via radio club stations. 

As our group went around we 
kept seeing opportunities for busi¬ 
ness. Someone will eventually in¬ 
vent Kleenex and make a bundle. 
Ditto American-style toilet paper. I 
saw no fast food stands in Russia, 
probably because so few people 
have cars and food is in such short 
supply. They haven’t invented the 
superhighway yet—of course Chi¬ 
na has Just barely invented roads, 
so I suppose Russia is ahead in 
that respect. But it sure makes for 
slow travel, with 30 miles in an 
hour about par. 

Let’s see what we can do when 
we hear a Russian radio club sta¬ 
tion to draw the operator into a 
conversation. Yes, I know most of 
their rigs sound so awful it’s all 
you can do to make out the call 
and operator’s name, but we need 
them to hear us more than we 
need to hear them. Tell them 
you’d like to get to know more 
about their country and their daily 
life—explain that your second car 
hurt itself pulling your boat, so 


you’ve had to make do borrowing 
your kid’s car for a couple days or 
else give up picnic trips to the lo¬ 
cal lake. Tell 'em how frustrating it 
was yesterday when you had a 
two-minute wait in the check-out 
line at the supermarket. 

Nah—I’m being rotten again. 
You Just go ahead and make your 
usual one minute contacts and get 
your QSLs from Box 88 like you 
always have. Let’s not try to use 
amateur radio to penetrate the 
Iron Curtain. And. no way send 
any Green QSLs. Senator Hum¬ 
phrey suggested I bring up the 
subject of their getting the hell out 
of Afghanistan, but I think he may 
have been more interested in get¬ 
ting me out of his hair than improv¬ 
ing my trip. 

I attended a “cultural discus¬ 
sion” at Yalta where it was point¬ 
ed out that Russians are great 
book readers, while the average 
American doesn’t read books. I’ll 
have to look up the statistics on 
that. Americans do read a lot of 
magazines—thank heavens. How 
about you, what’s the last book 
you read? 

I Just finished Garrison Keillor’s 
Happy To Be Here—wonderful 
book. If you haven’t read his Lake 
Wobegone Days you’re hurting. 
Happy is mostly reprints of New 
Yorker stories. What a wonderful¬ 
ly twisted mind Garrison has. 

Now I’m reading “Practical In¬ 
telligence—working smarter In 
business and the professions” by 
Roger Peters. I read two or three 
books a month—mostly non-fic¬ 
tion—mostly on technology, edu¬ 
cation and business. No, I’m not 
average—never said I was—why 
would I want to be? Where’s the 
benefit? 

Speaking of Russian stations, 
why have you been lying to them 
every time you work one? You 
know as well as I that most of their 
rigs sound terrible, so why haven't 
you mentioned it? If you ever 
heard an American with a rig like 
that you’d let him know fast 
enough. Take off the kid gloves. 
Let’s try to get them to get their act 
cleaned up. I think we should 
push ’em hard to actually talk with 
us too. I hate being nothing more 
than a potential QSL card for 
someone. Keep in mind that the 
USSR has been able to pour their 
money Into the military—and stay 
in power—by continuously scar¬ 
ing the devil out of their people 
about the awful Americans who 
are threatening to attack them. 

Let’s see—from Yalta, where it 
was near 90 degrees, we bussed 
to Semferopol' and then flew to 


Leningrad, where ft was under 
50—where it was still light when 
we arrived at 12:30 a.m. Another 
day spent traveling. 

Leningrad was shabby. The 
buildings all look pretty much the 
same—and all are in various 
states of poor repair. The clerks in 
stores and hotels are mostly un¬ 
helpful and could care less. Well, 
they can’t be fired, so why make 
any extra effort or be pleasant? 
Smile? I don’t think there’s a Rus¬ 
sian word for it. 

Typical was Sherry’s experi¬ 
ence in the hotel book shop in Yal¬ 
ta. They had a nice looking book in 
English which I thought might be 
fun to buy. The shop was closed 
for Inventory. Sherry tried the next 
day and found the clerk was there, 
but she said she was too tired to 
handle any sales. She said she’d 
been up until 10 the night before 
with the Inventory—which wasn’t 
true since the place had been 
closed and empty all afternoon 
and evening. Sherry asked when 
she could buy the book—maybe 
in a couple of days. This was a tiny 
shop where counting the books 
couldn’t take more than an hour. 

I’m sure the revolution seemed 
like a good idea back in 1917—it 
might have worked out great for 
Russia if they’d gone the democ¬ 
racy route. They had a problem 
with over 90% illiteracy and a 
country that was already far be¬ 
hind the industrial revolution. 

Things didn't start off too badly, 
but the Stalin era was murder as 
he killed tens of millions—doing 
his best to wipe out the intelli¬ 
gentsia and intentionally starving 
millions of Ukranians to death. He 
made Hitler look like a piker. 

What they have now is a drab 
country where no one seems to be 
happy and where they have to 
make do with a fraction of the con¬ 
veniences we take for granted. In¬ 
terminable lines are a basic part of 
their day. Cars? Only for a few 
bureaucrats. It’s rare to even see 
kids laughing and playing. 

Snack food? I saw none—no 
potato chips, no Doritos, no Fritos, 
not even any pretzels! Boiled 
potatos I saw. The toughest beef 
of my life I saw—almost every day 
on my plate. Cream for my coffee I 
never saw, occasionally some 
warm milk. Coffeemate? Ha! No 
wonder Russians go ape when 
they see our supermarkets. 

I visited a Leningrad depart¬ 
ment store and found a Sony ICF- 
4900 9-band radio selling for 
$365.1 had one with me on the trip 
which I’d bought a few years ago 
Continued on page 91 
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Chod Harris VP2ML 
PO Box 4881 
Santa Rosa CA 95402 

SVALBARD DXPEDITtON 

Svalbard is a collection of more 
than 20 islands that lie as close as 
10° to the North Pole, 500 miles 
north of Norway. Its northern ex¬ 
tremity is but 400 miles from the 
North Pole, but the relatively 
warm Norwegian current provides 
a tolerable climate during the 
summer months. 

Spitsbergen is the largest of the 
islands, about the size of West Vir¬ 
ginia. It was first discovered in 
1194, and rediscovered in 1596 by 
the Dutch. During the 18th and 
19th centuries, Russians and 
Scandinavians trapped game in 
the region, but most development 
occurred after the discovery of 
coal there at the end of the 19th 
century. 

The Treaty of Svalbard in 1925 
gave Norway sovereignty over the 
archipelago, but permitted 40 oth¬ 
er signatories access to mining 
and maritime rights. Only Russia 
took advantage of the terms of the 
treaty, sending as many as 2,000 
coal miners yearly to the region, 
exporting 800-400 thousand tons 
each year. The Russians far out¬ 
number the 1,200 Norwegians 
who inhabit the island year-round. 

The climate is better suited to 
polar bears than people, with win¬ 
ter temperatures ranging from 
-10° to -40°. Summer tempera¬ 
tures run just above freezing: 
40°-45°. The west coast enjoys 
milder temperatures, thanks to 
the Norwegian Current, but also 
suffers more storms. The eastern 
coast is far calmer and colder. 
Glaciers crawl down through nu¬ 
merous valleys, especially on the 
eastern side; many valleys on the 


western shore are ice-free. The 
small human population shares 
the island with a handful of mam¬ 
mals that escaped the years of 
heavy hunting: seals, walruses, 
polar bears, reindeer, and foxes. 
Some birds nest on the island, 
such as the eider duck (source of 
the famous down) and some gulls, 
but only the snowy owl and the 
ptarmigan stay throughout the 
long, sunless winter. 

The Norwegian population usu¬ 
ally includes a handful of amateur 
radio operators, many of whom 
use the club station, JW5E, or 
their Norwegian callsign with JW 
substituted for LA. Many of these 
operators use LA5NM as their 
OSL manager. These hams can 
be found on the lower bands dur¬ 
ing the winter months, and on the 
higher frequencies during the 24- 
hour-sunlight days of mid-sum¬ 
mer. One regular visitor to the is¬ 
land in the summer is Kris 
Dabrowski SP5EXA. Here, he 
shares his experiences with 73 
readers. 

SP5EXA/JW’s Summer in 
Calypsobyen» Spitsbergen 

This year I learned that I was 
going to spend the summer on 
Spitsbergen only about one week 
before departure of the expedi¬ 
tion, so from then on I spent all my 
free time on preparations. We left 
Warsaw on June 9th, and then 
spent one night in Moscow before 
we arrived in Longyearbyen, the 
largest city in Svalbard, via Mur¬ 
mansk, on the northern coast of 
Russia. On the 12th of June, Rus¬ 
sian helicopters took us from 
Longyearbyen to our summer 
base about 100 km to the south: 
Calypsobyen. 

This is the second geographical 
expedition of the University of 


Maria Curie-Sktodowska in Lu¬ 
blin, Poland. The expedition in¬ 
cludes 13 people working in geol¬ 
ogy, botany, meteorology, etc. We 
live in one of several old wooden 
houses built here by English min¬ 
ers over 70 years ago. Last year 
we cleaned and repaired most of 
them so this season we found 
comfortable conditions inside. 
Weather is rather stable; tempera¬ 
ture 0 to A° C. When we arrived in 
mid-June, there was still some 
snow on the ground but it is melt¬ 
ing very fast. Polar summer is 
coming. 

I’m the radio operator of the ex¬ 
pedition but I also help in some 
observations. Every 6 hours I 
measure the ground temperature 
at various levels about 500 meters 
away from our base. 

I have two licenses. One Is pro¬ 
fessional—LH6X—for contacts 
with Svalbard Radio (LGS) on 
channel 3, 1736/2456 kHz. or 
channel 17, 3645/3217 kHz. and 
with other groups on Svalbard. I’m 
In daily contact with the Polish 
Polar Station In Hornsund on the 
southern end of Spitsbergen, and 
with the Norwegian Polar Insti¬ 
tute In Longyearbyen. My second 
license is SP5EXA/JW and I 
spend most of my free time on 
the amateur bands. My equip¬ 
ment is a Yaesu FT-757 GX and 
FC-757 AT antenna tuner. The 
transmitter is powered by a 165 
Amp-hour 12-V battery which I 
charge every day with a power 
generator. The old generator is a 
constant source of trouble be¬ 
cause it consumes almost the 
same amount of oil as the fuel and 
I'm restricted to use it only 2 hours 
a day until a helicopter or a ship 
brings more oil. 

My antennas are an inverted 
vee for 80 meters, dipoles for 40 
ar>d 20 meters, and an old TH3JR. 
All antennas are very low: about 7 
meters above the ground and not 
much more above sea level, due 


to the complete absence of trees 
or any other supports. Conditions 
are good this year and in my first 
10 days of operation, I had over 
2000 QSOs; EU 75%. JA 20%. 
USA 10%. and DX 5%. Some¬ 
times I beat European hams in the 
Pacific direction thanks to one 
jump less to the North Pole. Main¬ 
ly I operate CW around 14025 kHz 
at any time of day. I also like 21025 
and 28025 kHz during rare eve¬ 
ning openings for short skip to Eu¬ 
rope. 7 and 10 MHz are very diffi¬ 
cult. 1.8- and 3.5-MHz bands are 
almost dead thanks to the 24-hour 
sun. Sometimes I work SSB on 20 
meters, but CW is much more effi¬ 
cient with weak signals. 

I stay here until the 26th of Au¬ 
gust and will try to put my anten¬ 
nas a little higher. Unfortunately. I 
have not enough coaxial cable to 
put them really high farther than 
100m from the house. 

That is the story but still I have 
some more Information: Calyp¬ 
sobyen is 77° 33' North and 14“ 
32' East in the Bellsund Fjord on 
the west coast of Spitsbergen is¬ 
land about 100km from any other 
people. 

I do not have a QSL manager so 
please send cards via my home 
callsign. SP5EXA. [SP5EXA’s 
home address is Kris Dabrowski. 
ul Senatorska 26 m 4, 00-095 
Warszawa, Poland ] I’ll also con¬ 
firm QSOs with JW0EQ, my old 
callsign from wintering in Horn¬ 
sund in 1984/85. 

I have had to postpone my pro¬ 
posed expedition to Bouvet (3Y) 
because my family, XYL Regina 
and two daughters. Agues (10 
years old) and Anna (8 years old), 
are getting upset with my continu¬ 
ous journeys. This is my 4th sum¬ 
mer away from home. 

By the way. Regina has already 
got her license, SP5SAD, and if 
anyone of my friends in Warsaw 
loans her a rig, I will be able to 
have daily contact with home.B 



The Geographic Expedition of Marie Curie-Sktodawska University sum¬ 
mered in Calypsobyen, on the shores of the Bellsund Fjord on the island 
of Spitsbergen. 
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Kris SP5EXA/JW atop his shack, surrounded by some of his dipole 
antennas. 
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BOVE AND BEYOND 


Peter K Putman KT2B 
3353 Fieldstone Dr 
DoyiestownPA 18901 

ES EUPHORIA 

As I write this (late July), we are 
in the midst of one of the more 
spectacular summer Sporadic-E 
seasons, with 6 meters having 
been open almost every other day 
to most parts of the United States, 
Canada, Mexico and Caribbean. 
Two meters has been in equally 
good condition, with many strong 
openings from the east coast into 
the midwest and southwest. Re¬ 
ports have been coming in of 
tremendous Es openings through 
the south into the Pacific area 
as well! 

Concurrent with this informa¬ 
tion is what is possibly the first 
known 220 Es contact, made be¬ 
tween W5HUQ/4 in Jacksonville, 
Florida (Grid EM90) and K5UGM 
north of Dallas. Texas (Grid 
EM12) during the June VHF QSO 
Party on June 14, 1987. At the 
time of the contact, there was a 
very strong opening on 2 meters 
that was allowing contacts from 
Florida all the way to Nevada 
and California for stations in the 
southwest. 

Bill K5UGM tells of several at¬ 
tempts to contact John W5HUQ 
on 220 after hearing terrifically 
strong 2 meters signals. It took 
them 3 times, but as they say—the 
third time’s the charm—and sig¬ 
nal reports were exchanged at 
15:44 UTC with John’s signal 
hitting peaks of 40-60 dB over 
S9. At the time, tremendous E 
clouds were present throughout 
the southwest and southeast, 
so tropospheric ducting would 
seem to be ruled out. Bill also 
states that Rick K5UR in Arkansas 
(EM35) made a partial contact 
with K4DZP in Miami, Florida 
(EL96).Congratulations are in or¬ 
der for Bill and JohnI (Thanks to 
the Midwest VHF Report for this 
information.) 

The June VHF QSO Party fea¬ 
tured some truly unbelievable 
propagation, and subsequent in¬ 
credible scores! It’s entirely possi¬ 
ble that all-time records were set 
during the contest that may never 
be equalled. Many stations are re¬ 
porting early scores in excess of 
750,000 points (only one station 
did so last year) and this is large¬ 
ly a result of the 50 MHz open¬ 


ings. Our group, WB2WIK/4, 
worked 204 grid squares on 6 
from Chincoteague Island, Virgin¬ 
ia with just a single 7-element yagi 
and 300 Watts. Other groups are 
reporting grid totals over 220— 
simply amazing. I’ve heard of 
grid totals on 2 meters in excess 
of 100 which would also set 
many records. Imagine working 
VUCC twice on six meters and 
once on two meters—all in one 
weekend! 

The great conditions have con¬ 


tinued throughout June and July, 
with strong openings from the 
east coast into Texas, Arkan¬ 
sas and Missouri again in early 
July on 2 meters. It goes with¬ 
out saying that 6 meters has 
been open to most of the 48 states 
during the same period. Axel 
N8AXA writes in to tell of a strong 
opening from Dayton, Ohio 
(EM79) into Colorado, Kansas, 
Wyoming and Texas from 2210 
UTC on June 29 to 0240, June 
30. During this time, Axel worked 
33 stations in 17 grids, most of 
which were new for him. Among 
the grids worked were DM79, 
EMI8, DM78. DM91, DN70 and 
DN71. 

Which brings us up to the CO 
VHF WPX which our group KT2B 
just finished operating. Condi¬ 
tions weren’t nearly as good, but 
we did have an excellent Es open¬ 
ing on Friday evening to the west 
coast on 6 meters. This occurred 
despite an incredible series of 
problems that had us all but ready 


to wave a white flag and surrender 
the 6-meter station to Murphy! 
Right off the bat we worked into 
EN61. EN51. DN91, CN84, EL97, 
and EM29—covering an area 
from Florida to Oregon with a few 
states in between. 

Conditions were never as good 
again on 6 the rest of the week¬ 
end as far as we were concerned. 
However, I've received reports 
via K5UR and others that band 
conditions on 6 and 2 meters 
were spectacular all weekend 
long throughout the south, with 
double-hop Es from Georgia and 
the Carolines to Utah and Ne¬ 
vada. On Friday evening, we did 
have a strong tropo opening into 
Ohio, Indianaand Illinois for about 


3 hours on 2 meters, mostly yield¬ 
ing contacts along the Great 
Lakes. 

For the rest of the weekend, we 
had to content ourself with calling 
endless CQs and pulling out the 
contacts one at a time. The only 
other strong Es opening on 6 
meters came late Sunday after¬ 
noon when Northern Illinois and 
Indiana came rumbling in for 
about 30 minutes. It was fun to 
listen to John Lindholm W1XX 
and crew operating 4U1UN from 
the United Nations building. Boy, 
did they give a lot of folks on 2 
meter FM a thrill! The 4U1UN 
gang probably copped the Multi¬ 
operator/Multitransmitter trophy, 
as I heard unofficial reports of 
over 800 QSOs from their opera¬ 
tion on 6 bands. 

Activity levels were good for 
the WPX, with an awful lot of 
stations entering the Portable 
class. There were some real 
screwball prefixes on as well, 
such as NE3, WW4, KF6, etc. Our 


preliminary totals look like 450 
QSOs and 195 prefixes on 6 
through 1296. One major problem 
our group had was that the new 
UHF antennas for 432, 903 and 
1296 didn’t go up until Saturday 
morning—after a strong tropo 
scatter session on Friday night 
had run its course. And as I men¬ 
tioned earlier, we had so much 
trouble with our 6-meter antenna 
rotor that we tried in order (1) A 
new cable (2) A home-brew brake 
line made from a 100-foot AC ex¬ 
tension cord (3) A brakeline made 
from RG-8/U cable (4) Installing 
the rotor control box out by the 
tower and running outside to 
change it! 

Add to this a blown GaAsFET 
in the first 6 meter transverter 
and some amplifier relay prob¬ 
lems, and you can see why we 
were ready to call it quits. The on¬ 
ly good thing about having the 
rotor outside is that the swimming 
pool was located right by it, and 
the oppressive heat kept us diving 
in all weekend! One real disap¬ 
pointment was the activity on 220 
MHz. We heard only 21 stations 
on either SSB, CW or FM all week¬ 
end long! One has to wonder if 
hams really want to keep this 
band. 432 MHz levels were 
strong, with 46 stations worked— 
903 yielded 7 contacts and 1296 
brought in 16 additional stations. 
All in all, a reasonably satisfactory 
contest! 

MAILBOX DEPT.: Harry 
Schools, KA3B has often been 
called “Six Meters.” and not with¬ 
out due cause! Harry is the au¬ 
thor of the North American 50- 
MHz Directory (mentioned here a 
few months back) and is quite ac¬ 
tive on the band. In fact, Harry 
reported working about a dozen 
stations from Great Britain during 
the CO VHF WPX at his Delaware 
contest location, right while we 
were off the air trying to fix our 
rotor and GaAsFET problems! It 
figures. In any event. Harry is 
presently gathering material on a 
book about 6 meters which will 
cover all aspects of operation on 
the band. 

Harry is looking for photo¬ 
graphs of station operations, 
mobile operations, and any 
pictures of beacon stations and 
DXpeditions. He is also in need 
of old 6 meter newsletters, 
bulletins and other printed materi¬ 
al from the past including promo¬ 
tional literature for equipment. 
If readers have any of this para¬ 
phernalia and would like to send 
it along for possible inclu¬ 
sion, please contact Harry at 



Photo A. The layout of the components of the IC-900 mobile rig. The 
band units (two black boxes at right) are stowed in an out-of-the-way 
place, such as the trunk. The interface (below speaker) goes inline 
between the control panel and the band units. 
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TS-711AQ&A 

L. Brian Snyder WA8MZQ 
writes in from Bellefontaine, Ohio, 
to make several inquiries about 
my review of the Kenwood TS- 
711A in April, 73 Magazine. He 
had been active on 2 meters 
with a vacuum tube transverter. 
4CX250B amplifier, FET convert¬ 
er, and home-brew 13 long boom 
yagi back from 1986 till about 
1976. ril try to answer his ques¬ 
tions one at a time: 

Q: in the paragraph on the re¬ 
ceiver's sensitivity, you men¬ 
tioned the sensitivity was not 
on a par with '‘many of the state- 
of-the-art transverters." Which 
transverters are you referring to? 

A: I am specifically referring to 
the Microwave Modules units, in¬ 
cluding the older MMT144-28 and 
the newer MMT144-28R. SSB 
Electronics also makes a unit with 
similar performance. 

Q; In this same paragraph, you 
mentioned you switched in an ex¬ 
ternal GaAsFET preamp to pull 
out a weak SSB signal. I am curi¬ 
ous whether your preamp was 
mast-mounted or In the shack? 

A; This particular preamp was 
part of a Microwave Modules 
MML144-200S power amplifier 
and was in the shack. I person¬ 
ally have never found the need 
for a mast-mounted preamp on 
2 meters and feel that using low¬ 
er loss feedline is a more prac¬ 
tical improvement—plus it saves 
a lot of GaAsFET devices from 
lightning strikes and static dis¬ 
charge! 

Q: You recommended using a 
preamp with this unit, but it 
shouldn’t have any more than 
10-12 dB gain. All of the preamps 
that I have seen have much more 
gain than this. Which preamps or 
manufacturers do you suggest? 

A: That’s true—most preamps 
on the market do have much 
more gain than 10-12 dB. What 
Tm stressing with that number 
is that dynamic range perfor¬ 
mance of both the preamp and 
receiver tend to be degraded with 
gain figures over 15-16 dB un¬ 
less an external 50 Ohm pad is 
employed between the preamp 
and the receiver—in this case, 
the TS711A. The Advanced Re¬ 
ceiver Research preamps are 
about the best bet for high per¬ 
formance in this regard as they 
have a very high third order inter¬ 
cept point. 

Q: I am very interested in the 
system you used to key a linear 


amplifier. Please send any infor¬ 
mation you can on this. 

A: Nothing fancy here! Either 
I key the amplifier directly from 
a multimode transceiver (such 
as the IC271/275 series radios) 
or use a sequencer, also made 
by Advanced Receiver Research. 
The model is #TRS004VD and 
it will key up to four external 
items such as a preamp, re¬ 
lays, amplifier and transverter/ 
transceiver. A foot switch can 
be used to sequence the whole 
thing. 

A source for the Microwave 
Modules equipment is The PX 
Shack, 52 Stonewyck Drive, Belle 
Mead NJ 08502. ARR products 
are available from Advanced Re¬ 
ceiver Research, PO Box 1242, 
Burlington CT 06013. Hope this 
helps! 

The recent issue of the EME 
Newsletter includes information 
that Gene Shea, KB7Q will no 
longer be manufacturing the 
"Q” Products amplifier kits. Too 
bad, for they represented a great 
deal for the money! Gene says 
that time constraints have limit¬ 
ed his ability to manufacture these 
units and is looking for a buyer 
to clean out his inventory (and 
customer list!). If interested, con¬ 
tact Gene at 417 Staudaher 
Street, Bozeman MT 59715 (406) 
587-9150. 

Up And Coming 

I am in the process of reviewing 
the new IC-900 multiband system 
with the 2-meter band unit, which 
has to be one of the strangest 
looking setups I’ve ever used. Fig¬ 
ure 1 shows what the component 
parts look like (although I don’t 
recommend setting it up like that!) 
and after all is done, you’ve got a 
25-Watt FM rig on 2 meters—all 
for $800. I can hardly see spend¬ 
ing that much for one band, but 
you can completely conceal the 
various modules in your car and 
control everything from the small 
unit in front. 

Also coming along is a review 
of the IC-475A 70-cm multimode, 
which I’ve now had a chance to 
use pretty extensively in the 
ARRL and CQ VHF contests. It’s 
impressive indeed! ICOM is defi¬ 
nitely onto something with these 
“75” radios as far as performance 
of the receiver goes. Look for 
this review next month along 
with the IC-900 and the ICOM 
AG35S/AG1200S mast-mounted 
preamplifiers. 

Speaking of which, ICOM was 
generous enough to donate an¬ 
other IC-1271A for our Chin- 


coteague effort which we also 
used again during the CQ WPX. 
As I mentioned in my review last 
year, the 1271A really needs 
some sort of preamp in front of 
it, and the AG1200S makes all 
the difference in the world. It’s 
neat having a complete 23 cm 
station all by Itself in one pack¬ 
age. One drawback: The 
AG1200S is only rated for 15 
Watts maximum power capacity 
in a mast-mounted application! 
In my case, that meant running 
the preamp right behind the 
1271A and before the outboard 
23 cm cavity amplifier (else¬ 
where in this issue). The feedline 
used on Chincoteague was 9913; 
however, we employed two 
stacked 55-element yagis which 
had more than enough gain to 
overcome the losses of the feed¬ 
line. One useful accessory I 
whipped up was a box with two 
RCA jacks on it and a 24-pin 
MOLEX plug. This connected to 
the +13.8 VDC line and the key¬ 
ing line from pin 8 of the 1271A 
connector. These two lines were 
used to provide a PTT closure to 
ground (to activate bias for the 
amplifier) and 13.8 VDC for the 
coaxial relay on the external am¬ 
plifier. Very handy! 


CIRCLE 162 ON READER SERVICE CARD 

I also had to make similar ca¬ 
bles up for the IC-275A and IC- 
475A we used. Surprise! No more 
24-pin MOLEX connectors! ICOM 
has now gone to an 8-pin DIN con¬ 
nector, same as that used on the 
Kenwood TS-520/530/430/440/ 
930/940 radios! This connection 
allows keying of the amplifier 
through pin 3 of the DIN plug, and 
our external Microwave Modules 
and Tokyo Hy-Power linears 
keyed with no problems for the 
duration of both events. 

With the external amplifier and 
preamp, the 1271A is probably 
worth the money if you are seri¬ 
ously interested in 23 cm work. 
Consider that the only compara¬ 
ble 23 cm product (the SSB Elec¬ 
tronics LT23S transverter) will set 
you back over $600, and the 
1271A begins to look attractive. Of 
course, you don’t have to use the 
AG 1200S and in fact might be bet¬ 
ter off installing your own preamp 
inside the radio permanently. 
There’s plenty of room for it! Both 
SSB and Microwave Components 
of Michigan make excellent 23 cm 
GaAsFET preamps for about $100 
or so. 

Well, that’s it for this month; 
see you the next. Above and 
Beyond! ■ 
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ERIAL VIEW 


antenna with low impedance feed, 
such as a centerfed dipole. 

When it comes to combining 
performance and simplicity, it’s 
hard to beat the 1/2>wavelength 


be erected in the shape of a 
square, rectangle, or triangle. 
Due to space limitations, this an¬ 
tenna is more commonly used 
on 7 MHz and higher frequencies, 





OPEN WIRE LINE 


TO ANTENNA TUNER 
IN SHACK 


(a) A coax-fed dipole, RG-56 is suitable for moderate 
rur)s at the tower frequencies. Use RG-8 for long 
transmission lines, especially at 10 meters. 


(b) Dipole fed with open-wire line. An antenna tuner is 
needed between this transmission line and the trans¬ 
mitter. 




(c) Inverted vee. The length at resonance will be 
approximately 468/f but will vary with the angle of 
the vee. 


(d}Sloper. As with all of these antennas, try to bring 
the feedline off at right angles from the antenna. 


Ariiss Thompson W7XU 
7314 SW 28th Ave. 

Portland OR 97219 

Do you build your own anten¬ 
nas? Or are you like the ham I 
recently overheard on one of the 
local repeaters who said that the 
only antenna he had ever erected 
was the rubber duck on his HT? If 
that could have been you, let me 
assure you that it is easy to build 
simple, yet efficient, wire anten¬ 
nas and have fun doing it. Besides 
that, you’ll save money—and who 
doesn’t want to do that? 

What appears to be number 
one in the simplicity department is 
the endfed wire (Rg. 1). After all, 
what could be more simple than 
attaching one end to the output 
jack of your transmitter and secur¬ 
ing the opposite end to the top of 
the highest object available? That 
sounds great in theory, and they 
can work well in practice, but 
there are some problems that can 
arise with random length endfed 
wires. 

Problems? What sort of prob¬ 
lems? First of all, the impedance 
your transmitter “sees” will vary 
with the length of the wire. If the 
wire is 1/4-wavelength or a multi¬ 
ple thereof, in length it will have 
a low impedance at the transmit¬ 
ter, perhaps close enough to 50 
Ohms to make your transmitter 
“happy.” 

The odds are, however, that you 
will need some sort of matching 
device if your transmitter is going 
to put out full power (many mod¬ 
ern transceivers reduce power 
output in the face of an swr of 
greater than 2:1). If the antenna is 
1/2-wavelength long or some mul¬ 
tiple of that length, it will present a 
high impedance at the transmitter 
and you will definitely need an ex¬ 


ternal matching device. 

Another problem that can arise 
with the endfed wire is “rf in the 
shack.” You'll know that you have 
this problem when your rig begins 
operating erratically and you get 
zapped if you come into contact 
with your equipment when the 
transmitter is keyed. (Talk too 
close to the mike and you’ll get it 
in the lips.) Proper grounding can 
cure this problem, but you also 
can avoid it entirely by using an 


Fig. 2. A variety of dipole antennas. 

centerfed dipole. You can feed it 
directly with coax, if you’re inter¬ 
ested in operating on a single 
band, or use open-wire line and a 
tuner to put the antenna to use on 
a number of bands (Figs. 2.(a) and 
2,(b)). The dipole can be support¬ 
ed from its ends, from its center, 
thereby forming an inverted vee 
(Fig. 2 c), or from one end. produc¬ 
ing a sloper—Fig. 2.(d). You prob¬ 
ably learned that the impedance 
of a resonant half-wave dipole is 
70 Ohms and that the antenna 
does not radiate off its ends, but 
when mounted relatively close to 
the ground the radiation pattern 
assumes a more omnidirectional 
shape, and the impedance is typi¬ 
cally in the vicinty of 50 Ohms. 
The latter fact allows us to feed 
the dipole with common RG-58 or 
RG-8 coax. A 1:1 balun may be 
inserted at the antenna feedpoint 
in this case if you so desire, but 
you can obtain equal and perhaps 
superior results without a balun. 

A third simple wire antenna is 
the full-wave loop (Fig. 3). It may 


where the size of the loop be¬ 
comes more manageable. To 
match the impedance of the reso¬ 
nant loop to that of RG-58 or RG-8 
coax, it is necessay to insert a 1/4- 
wave transformer formed from 75- 
Ohm coax (RG-59, for example); 
see Fig. 3. At right angles to the 
loop this antenna theoretically has 
a gain of about 2 dB over a dipole, 
but if mounted close to the ground 
(in terms of wavelength) I doubt 
that the full 2 dB will be realized. 

Perhaps you would like to put 
up a dipole on 80 but, living on a 
small city lot, feel there isn't suffi¬ 
cient room. Well, there are ways 
around that. If necessary, you can 
bend the ends of the dipole to con¬ 
form to the available space. An¬ 
other solution is to use a shorter 
antenna. After all, a dipole does 
not necessarily have to be 1/2- 
wavelength long. The efficiency 
of, say, a 75-foot dipole on 80 me¬ 
ters will be only slightly less than 
that of a full-sized antenna. To use 
such an antenna, however, you 
will need to feed it with open-wire 



Fig. 1. Endfed wire with swr meter and antenna tuner installed for 
matching purposes. 
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Fig. 3. Fulhwave loop. The length of the 75-Ohm matching section is 
given by the formula above. The velocity factor varies with the type of 
coax. It is 0.66 for solid dielectric and 0.6 for the foam type. 


line with a transmitter to provide a 
match to your rig’s 50-Ohm out¬ 
put. As was mentioned earlier, 
this antenna could be used on all 
the HF bands. 


Worried that you can’t get 
that antenna more than 15 feet 
above the ground? Well, it's 
generally true that the higher 
the antenna the better your re¬ 


sults will be, but that doesn’t 
mean that an antenna in 
close proximity to the ground 
won't work at all. You may 
not be the strongest signal 
on the band, but you will still 
be able to make contacts. Do 
take care, however, to keep 
your antenna out of reach 
of passers-by to avoid possible 
rf burns. 

“Okay [you say], you've 
convinced me. But what kind 
of wire should I use, and what 
do I do for insulators?” Any 
of the antennas described 
here can be built of solid or 
stranded wire, insulated or 
bare. The National Electric 
Code states that all antennas 
should be constructed of at 
least No. 14 wire, but it is fair 
to say that most hams use 
whatever is handy, so long 
as it will support itself. As for 
insulators, you can buy them 
or make your own. Suitable 
materials include Plexiglas^'' 
and a variety of plastic 
materials. Parachute cord or 
similar light rope is good for 
supporting the ends of your 
antenna: be aware that plastic- 
type ropes disintegrate in a rela¬ 
tively short time when exposed to 
sunlight. 

When feeding an antenna 
with coax, I like to use a small 
piece of Plexiglas as a center 
insulator, with a female coax 
connector (30-239) mounted 
right on the Plexiglas (fig. 4). 
This makes it a simple matter 
to connect your feedline or 
to remove it later, if necess¬ 
ary. Be sure to waterproof 
the connection with Coax-Seal 
or a similar product to keep 
water from invading the line and 
ruining the coax. 

If you want to use open- 
wire feedline, you will probably 
have to construct your own, 
but that is not a difficult task. 
Once again, small strips of 


Plexiglas are suitable for 
insulators. You can also use 
things like hair curlers, or other 
household items that are 
nonconductors. Their length is 
not critical, but try to keep 
the spacing of the wires rela¬ 
tively constant (3 to 6 inches). 
Try to keep this line at least 6 
inches away from other wires 
or surfaces. It can be some¬ 
what awkward to bring such a 
line into the shack. One way 
to do so is to secure the end 
of the line near the shack, and 
run a short length of 300- 
Ohm twinlead between your 
tuner and the main trans¬ 
mission line. This will prob¬ 
ably result in an swr "bump'' 
on the transmission line, but 
since the line is a low loss type 
this should create no problems. 
Any reflected power will be 
re-reflected by the antenna 
tuner, travel back up the transmis¬ 
sion line, and be radiated by the 
antenna. 

As I mentioned earlier, a 
dipole fed with open-wire line 
may be used on several 
bands with the aid of a tuner. If 
you want to avoid the hassle 
of open-wire line and an 
antenna tuner, but want to 
operate on more than one 
band, there are a couple 
of options available to you. 
One is to make separate 
dipoles with separate trans¬ 
mission lines for each band. 
Or you can use one coax 
feedline with the dipoles 
connected in parallel (Fig. 5). 
Using the latter method will 
probably result in a narrower 
bandwidth between 2:1 swr 
points, but it will allow you to 
get on two or more bands with 
a single coax feedline. 

So there you have some sim¬ 
ple wire antennas that are not dif- 
fcult to build, and provide good 
performance. Why not give one a 
try?B 


1 







o^o| 

^SO-239 


1 


Fig. 4. Center insulator for dipole constructed from Ptexiglastm sheet 
and female coax connector. The antenna wires are woven through holes 
in the Plexiglas to relieve strain on the SO-239 connections. 
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Fig. 5. Parallel dipoles. The dipoles are initially cut to length using the 
formula shown, then trimmed to achieve resonance. There is some 
interaction between the two dipoles, so recheck the resonance points 
after trimming the second dipole. 








Mike Stone WB0QCD 
POBoxH 
Lowden iA 52255 

CONSTITUTIONAL COMMENTS 

In my recent columns I have 
spoken much about the need for 
the official formation of clubs or 
organized ATV Groups to accom¬ 
plish and finance a difficult task: 
To get an ATV repeater and/or re¬ 
mote transmitter on the air and 
operating. It is certainly a difficult 
task for one or two devoted indi¬ 
viduals to complete but many sys¬ 
tems have been built up just that 
way—without much help at the 
beginning. You have to do what 
must be done to get ATV activity 
going in your local area. Hopeful¬ 
ly, you'll have some friends to help 
share the load. ATV clubs have 
the mode to keep interest alive 
and everyone together! 

I spoke also about the impor¬ 
tance of a good, well-written club 
constitution and its by-laws that 
specializes in the fast- scan TV 
mode of operation. More general 
club (institutions are fine for reg¬ 
ular amateur radio clubs but some 
specif c changes are required for 
specialized groups. 

I would be happy to send a 4- 
page copy of our local group's 
constitution and by-laws for an 
SASE. It might be an invaluable 
aid in setting up your own legisla¬ 
tion document. We got our exam¬ 
ple copy from the Southern Cali¬ 
fornia ATV Group. 

DTMF Circuits 

In our area, we have N9CAI 
ATV/R, perhaps the most compli¬ 
cated FSTV UHF 10-channel ATV 
remote transmitter in the country. 
This is now linked via 910.25 MHz 
(WB0BI2 ATV/R) for ten addition¬ 
al channels—totalling 20 view¬ 
able TV video source feeds. The 
new linked TV channel feeds are 
for: co/or weather radar at 60-, 
120-, 180-, and 240-mile scans; 
the GOES EAST/WEST Satel¬ 
lites; an outdoor 200-foot, weath¬ 
erproofed, rotatable, pan and tilt, 
color CCD tower camera over¬ 
looking the Quad-City Mississippi 
River Valley; a waff- mounted col¬ 
or NBC studio camera that lets us 
see pre-setup and takedown of 
live local channel 6 newscasts; a 
satellite A-NEWS feed; various in¬ 
ternal studio-to-on-site area engi¬ 
neering microwave TV feeds; an 


auxiliary ATV #2 receiver on 
439.25 MHz.; a computerized 
spectrum analyzer program dis¬ 
play interfaced to 2m FM; a packet 
radio digipeater video window 
feed; and a local NBC off-air tap. 
There are a couple of other ex¬ 
pansion channels to be used for 
future uses. 

The above part of our system 
was built by WB0BIZ. The majority 
of use of our local ATV system is in 
what we call Mode-A; the remote 
transmit (RT) position. There are 
few RT systems across the coun¬ 
try, but interest is growing and we 
are beginning to see more addi¬ 
tions of the above-mentioned 
touchtone^ select capability fea¬ 
ture to ATV repeater systems. 
There are 17 such systems known 
in the country. They are really 
much simpler to construct com¬ 
pared to the effort required to 
make an inband wideband video 
repeater work. 

Surprisingly, the heart of any 
ATV RT lies in a non-video mod¬ 
ule: the touchtone^ decoder cir¬ 


cuit. This circuit controls the on/ 
off keying of the fast scan TV 
transmitter and does the switch¬ 
ing for all the video source feeds. 
You can build or buy these de¬ 
vices. Radio Shack has a nifty 
SS120P IC DTMF decoder (Cat. 
#276-1303) for $8. Figure 1 is a 
simple circuit, like the one provid¬ 
ed by John Hegeman WB0BIZ of 
Davenport (our 910-MHz link T.T. 
control system). A number of 
other similar DTMF designs have 
been in nearly all electronics 
journals. 

Other more multi-functioned 
DTMF circuits popular for the ra¬ 
dio hobbyist are ones from Ad¬ 
vanced Computer Controls, Inc.^ 
Their ITC-32 model has 28 out¬ 
puts, onboard sense alarms, and 
command acknowledgments 
done in CW. This unit runs about 
$275. Connect Systems, Inc.^ has 


a neat model; the CS-16 ($164), 
with 16 functions and two pass¬ 
words. These and other more ex¬ 
pensive DTMF circuits are de¬ 
signed more for the elaborate 
controlling of voice repeater sys¬ 
tems rather than the simple 
switching of video source feeds 
for ATV. If you want to turn on/off 
only one video source, such as a 
computerized bulletin board, 
weather radar, or camera, investi¬ 
gate the Engineering Consulting^ 
model TSD kit. a 4-digit DTMF for 
just $23 ($60 assembled). Yes, 
you can order and add on extra 
latches for just $9 each! 

The Spec-Corn Journal* (Sep¬ 
tember/October 1986) published 
a construction article by WA8HEB 
on a MOSTEK MK5102 decoder 
that uses a S3525A filter (contact 
WB0ESF and include $2.50 for 
the issue). Just browsing through 
the amateur radio journals, one 
can find all kinds of DTMF de¬ 
coder circuits to fit the needs of an 
ATV building project. Also keep in 
mind, that such a project can be 
done at home station as well as 
out on an ATV/R site, Hmmm. .. 
the possibilities! 

The built-up and interfaced de¬ 
coder circuit has the purpose to 
switch the video sources. These 


75-Ohm (hopefully terminated on 
all unused ports) video feeds do 
not hook up directly to the DTMF 
board. You must have a switching 
video channel sequencer or se¬ 
lector. These can be found at any 
hamfest and/or broadcast TV sta¬ 
tion. Most are rack-mounted, al¬ 
though some are housed in small 
boxed compartments with the in¬ 
side mechanical DC voltage re¬ 
lays with BNC, RCA, or SO-239 
female connectors. The mechani¬ 
cal video selector box or panel 
must work in unison with the 
DTMF decorder. John Gebuhr 
WBOCMC of the Omaha Ne¬ 
braska ATV group has some well- 
drawn plans for making up such 
a device. In fact, at Dayton he 
asked me if I thought there would 
be any interest or market for a 
rack-mounted panel with switch¬ 
es, connectors, and even a touch- 


tone^ circuit. Contact John by 
mail and twist his arm a little, 
and ril bet he’ll come through for 
you non-builders. Hap Griffin 
WA4UMU or Gerald Cromer 
K4NHN of Cayce, South Carolina 
might also have some sugges¬ 
tions. Once these two devices are 
procured and interfaced, you 
need only hook up a transmitter 
and video source feeds. 

What ATV Transmitter to Buy? 

I recommend either the PC 
Electronics (see ad in T3) KPA5 
(70cm at $159) or KPA-33 (900 
MHz) 1-Watt exciter, or their TXA5 
and 10-Watt PA systems. For a 
catalog of their fine ATV products, 
write to them directly at 2522 S. 
Paxson, Arcadia CA 91006. Wy¬ 
man Research (RR #1, PO Box 
95, Waldron IN 46182) also has 
some neat little 1-Watt exciters 
and 10-Watt systems for about the 
same price. Also available is the 
PC KPA5 pre-assembled circuit 
board housed In an rf-proof Ham¬ 
mond Box with power, input, and 
output connectors used on the 
Chicago 1-Watt KB9FO ATV re¬ 
mote transmitter system at the 
Merchandise Mart. It can’t get 
much simpler! Low-power 1-Watt 
transmitters can be power-boost¬ 
ed to 10,20, or 50 Watts by Alicon 
or Mirage amplifiers. The touch- 
tone^ decoder can also select 
high or low power levels as de¬ 
sired by the user operator. 

All incoming video sources 
should have their varying com¬ 
posite video, colorburst, and sync 
levels passed through what are 
called video distribution amplifi¬ 
ers. These amps assure uniform 
TV signals. Don’t let not having 
one of these amps hold you up 
from getting on the air. However, 
varying sources are not critical, 
and many sources can be adjust¬ 
ed internally for quite acceptable 
pictures. Hap Griffin WA4UMU 
offers Proc-Amps and distribution 
amplifier kits for ATVers. 

What kind of TV video channel 
feeds can you put on such a sys¬ 
tem? We have talked about this 
before in previous columns so I 
will just reiterate the list: computer 
bulletin boards, NTSC color bars, 
live cameras, radio station disk 
jockeys, ATV/R windows, SSTV 
converters, commercial game- 
boards, VCR players, weather 
radar and other satellite feeds, 
spectrum analyzers, video-modi¬ 
fied scopes, packet, Fax, RTTY, 
and Morse converters. In short, 
whatever is video can be used as 
a viewable source! The only thing 
to be careful of is to ensure that 



W3POSand KO/iWA set new FSTV DX land record of570miles, (Photos 
by WB8ELK) 
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MULTIFAX 2.0 

AN UPDATED MULTIFAX PROGRAM TO COPY: 

•WEFAX FROM GOES SATELLITES 
•HF FAX FROM NAVY WEATHER BROADCASTS 
•APT FROM NOAA POLAR ORBITING SATELLITES 
•WEFAX REBROADCASTS FROM TV TRANSPONDERS IN 
UP TO 8 COLORS (BY RE>USING FOUR) ON YOUR IBM OR 
COMPATIBLE PC. 

MULTIFAX 2.0 (MF2) displays the full picture on the monitor as 
it is being recorded. Meanwhile memory is filled with fine-grain 
data so that ANY AREA on the picture may be selected and 
repeatedly magnified for viewing in greater detail. All data and 
any view may be saved on disk. 

MF2 is adaptable to all known fax speeds and PC clock rates 
since timing is keyboard adjustable. 

MF2 now records more, such as a full NOAA pass and the 
longer weather charts and schedules. 448K of memory for DOS, 
MF2, and normal recording space. More memory gives a longer 
recording in 64K increments. 

OBTAIN hard copies by using your GRAPHICS print program 
OR using MF2 to dump a full picture in maximum detail to the 
printer. 

DATA entry is via the PC game port or parallel printer port. 
PRICE is ^9 (US) for MF2 on disk with instructions and 
interface circuit information. For previous MULTIFAX buyers, 
MF2 is $15 (US). Add $4 (US) for delivery outside USA, Canada, 
and Mexico. 

MF2 was written by an author of “WEFAX Pictures on Your IBM 
PC” published in the June 1985 issue of ”QST”. 

SEND for free descriptive material on these and other new 
features in MULTI FAX 2,0. Send $1 (US) for a copy of a typical 
picture memory dump to the printer. 

Elmer W. Schwittek, K2LAF 

429 N. Country Club Drive, Atlantis, FL 33462 

305-439-1370 

t8M»amgiM(»r«dtr.dwT«uko(^Corp. Muietu^aregiew tf«ieRHutio(E W 
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BLAC KUGHT ASSE MBLY 


complete, 

functioning assembly 
includes ballast, on-off 
switch, power cord, 
sockets and F4T5-BL black- 
light. Mounted on a 7 1/5* 
X 3 1/8" metal plate. Use 
for special effects light¬ 
ing or erasing EPROMS. 

CATt BLTA $10.00 EACH 


SWrrCHMG POWER SUPPLY 

Compact, well regulated switching 
power supply designed to power Texas 
Instruments ccwputer equipment. 

INPUT I 14-25 vac # 1 amp 
OUTPUT; +12 vdc 9 350 
+ 5 vdc 9 1.2 amp 
-5 vdc 9 200 ma. 

SI2E: 4 3/4* square. t . 

Includes 18 vac 9 1 amp wall 
transformer designed to power__ 
this supply. 

CAT# PS-TX $5.00 / set 

10 for $45.00 


THRDTAK. UGHT 

Sleek 

high-tech 


26 ICS including 6502A 
and 6560. 2 ea. 6S22. 


8128, 2 ea. 901486, 3 ea. 
2114. NOT GUARNTEED but 
great for replacement part 
or experimentation. 

CAT# VIC-20 $15.00 each 


XEON FLASH TUBE_ 

3/4- X 1/8* dia. ^ 

CAT# FLT-1 2 for $1,00 


1 mA METER 

Modutec 0-1 mA signal 
strength meter with KLM 
logo. 1/4* X 1 3/4" X 
7/8“ deep. CAT# MET-2 $2.00 


TOU. FREE ORDERS , 
800-826-5432 I 

INFO *(818) 904-0524 ~ 

FAX - (818) 781-2653 m 


lamp 

assembly. \ 

Could be ill 

used as a 
third auto 

tail light, emergency 
warning light, or 
special-effects lamp. 
Red reflective lens 
is 2 3/4“ X 5 1/2" 
is mounted on a 4" 
high pedestal with 
up-down swivel ad¬ 
justment. Includes 
12 V replaceable bulb, 
CAT# TLB $3.95 each 


Jumoo T 1-3/4 
(5 mm) 


RED CAT# LED-l 


10 for $1.50 
GREEN 
CAT# LED-2 


10 for $2.00 
YELLOW 
CAT# LED-3 


TWO PIECE 
HOLDERS 
FOR ABOVE 
L.E.D.S 
CAT# HLED 


M9COOI 
f'OUXix IJKOftt 
iWLUOtl iUFftC**!' 


Otm NEW MAIL ORDER ADDRESS 1$ 
P.O. BOX 567 VAN NtlYS. CA 91408 



CIRCLE 198 ON READER SERVICE CARD 


CIRCLE 194 ON READER SERVICE CARD 


each feed serves a useful pur¬ 
pose. For an elaborate RT block 
diagram of a system, including 
linked sources, send me an SASE 
referring to this subject. 

In Praise of 
Remote Transmitters 

ATV remote controlled trans¬ 
mitters are catching on. They pro¬ 
vide an alternative mode selector 


to an ATV repeater system. This 
gives a closed access capability to 
a system. (This is a good way to 
ensure membership dues pay¬ 
ment!) Here in SE Iowa, Mode-A 
our remote transmitter, gets used 
much more than our Mode-B 
FSTV repeater. There is no need 
to be alarmed about deteriorating 
live video viewing. After our RT 
was activated, over 25 members 


joined our BRATS ATV Club and 
eventually got on two-way FSTV, 
due largely to the neat things be¬ 
ing shown at night on Mode-A! Re¬ 
mote transmitters can be a real 
boost for UHF Ham-TV activity! 
Standards have to be established 
on how to property access, run, 
and shut down the system. 

Nearly all in our group FCC ID 
before and after accessing the 


system, or it gets shut down on 
them quickly. Dues are kept up to 
date since no one wants to lose 
the touchtone”* control operating 
privileges. On ATV, once you get 
hooked, it’s hard to back out! ATV 
remote transmitters quickly be¬ 
come your reliable friend out 
there. They are always there to 
serve and entertain you. Now go 
out there and build one! If you do, 
register it with the USATVS. 73s 
de Mike WB0QCD See you on the 
tube next month... ■ 

References 

1. Advance Computer Controls. 
Inc., 2356 Walsh Ave., Santa 
Clara CA 95051. 
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92621. 

4. Ralph Wilson WB0ESF. Copy 
Service. 4011 Clearvlew Drive, 
Waterloo lA 50613. 
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pTTY LOOP 


MarcL Leavey, M.D. WA3AJR 
6 Jenny Lane 
PikesviUeMD 21208 

OK, Okay, OKAY! I hear you 
all clamoring to get your two* 
cents' worth into the column af¬ 
ter my monopolization for the 
last few months. Just cool your 
Jets, and I'll try to take you one at 
a time! 

Just to whet your appetites, 
folks, the topics we will cover this 
month should range from antique 
to modern, with Just about ev¬ 
erything in between. Let's dig In¬ 
to the mail pouch and see what 
we find. 

Art Simpler K4LJX, from Lake 
City, Florida, writes: "down here 
in the south, it is impossible to get 
parts for my transmitter, such as 
mica condensers. I have a WRL 
(that's World Radio Labs to you 
youngsters) 500-Watter and have 
need for parts from time to time, 
and I'm wondering if there's an 
electronics store that may have 
the above.” 

Well, Art, I remember WRL— 
used to have a catalog with their 
equipment when I started in 
this hobby almost a quarter of a 
century ago (I was an infant... 
ha!)- Other than the few old 
caps I have in the Junque box, I 
know of no current source for 
such parts. Anybody lend a hand? 
Such information is always use¬ 
ful, what with old transmitters 
and receivers changing hands 
at hamfests and club swapmeets. 
Pass the details along, and I'll 
try to circulate it here for all to 
benefit. 

Jumping over to the RTTY1-1 
program a bit, that is the one 
featured in the July issue of 
this column, for the Radio Shack 
Color Computer*. Raymond Cer¬ 
vantes III of Garland, Texas, 
wonders about using this pro¬ 
gram with tape, and whether or 
not there are any hidden com¬ 
mands. Well, Raymond, If there 
are any hidden commands, they 
are hidden well enough that 
I don't know about them. Al¬ 
though the program is set up 
to load from disk, it does sup¬ 
port tape saves and loads of 
data, and in this way supports 
tape. It does not. to my knowl¬ 
edge. run directly on a tape-based 
(only) CoCo, as it accesses 
various subroutines in the disk 


ROM. Now, someone may have 
it running on a tape-only ma¬ 
chine, and if I hear about that, 
ril pass it on. In the meantime, 
though, I'd say this may not be 
the best choice for a tape-only 
system- There Is more in the 
wings, though, so keep reading 
the column this winter! 

More Mail 

Not all my mail is complimenta¬ 
ry, folks. Here’s a letter from Larry 
Morgan, K7LX of College Place, 
Washington, that takes issue with 
the review of the AEA PK-232- Lar¬ 
ry writes: 

"I am saddened and upset to 
see a whole column, nearly two 
magazine pages, devoted to a 
recitation of the AEA PK-232 fea¬ 
tures—written much like advertis¬ 
ing copy... 

"It is bad enough that equip¬ 
ment reviews are often written In 
this manner, but I would hope the 
news columns could be written in 
a more straightforward and bal¬ 
anced manner. For instance, no¬ 
where in this column do you men¬ 
tion a fact about the PK-232 that 
should be of major interest to any¬ 
one operating RTTY: the 200- 
(rather than 170-) Hz shift Is em¬ 
ployed both on transmit and re¬ 
ceive. 

"The great majority of the in¬ 
formation in this column could 
and should be obtained by inter¬ 
ested persons from the manufac¬ 
turer, not from a magazine news 
column. 

"And, incidentally, you men¬ 
tion lack of expressed interest in 
AMTOR for your lack of cover¬ 
age in your column. May I sug¬ 
gest a clearer indication of in¬ 
terest might be gained by listen¬ 
ing on the air? Try tuning 14070 
to 14080 any time 20 meters Is 
open and you will find plenty of 
activity. 

"Your column does not make 
clear If you actually own a PK-232, 
but if you do you might be interest¬ 
ed in a PK-232 characteristic I dis¬ 
covered while operating the unit 
for several months on AMTOR: 
When in ARQ AMTOR QSO with 
a station with a better than aver¬ 
age signal, the PK-232 was show¬ 
ing numerous errors on both ends 
of the circuit (that is, repeat re¬ 
quests) and very slow throughput. 
After about 40 minutes of this, the 
other station mentioned in pass- 
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RAOIOFACSIMiLE SCHEDULE 


CFH 

HALIFAX NS. CANADA 

GXH 

THURSO. SCOTLAND 

NAM 

NORFOLK VA. USA 

WLO 

MOBILE AU USA 

NMF 

BOSTON MASS, USA 

WFH/WFK 

BRENTWOOD NY, USA 
HONOLULU HI, USA 

NMC 

S.F.CA, USA 

CKN 

ESQUIMALTB.C..CAN. 

NOJ 

KODIAK AK. USA 

NPM 

PEARL HARBOR HI. USA 

WWD 

LA JOLLA CA, USA 


4271.6330,10536,13510 

3731.8080.12865 

3357.8080.12865 
6850,9157.5.11145 
3242,3242-5 
9290,9389.5,11035 
9982.5,11090.16135,23331.5 
4346,8682.12730.17151.2 
4268.6946,12125 
4298,8459 

2122,4855,8494.9396.14826.21837 
8644.1,17408.6 


North Atlantic Ocean 

TIME(Z) AREA SOURCE 


0000 WESTERN NORTH ATLANTIC (ICE INFO) CFH 

0115 NORTH ATLANTIC OCEAN(SCHEDULE) NAM 

0115 WESTERN MED/EASTERN ATLANTIC (SCHED) GXH 

0250 GULF OF MEX (ANALYSIS) WLO 

0300 GULF OF MEX (WIND AND WEATHER ANALYSIS) WLO 

0310 GULF OF MEX (FORECST) WLO 

0316 WEST. NOR. ATLANTIC (ANALYSIS) CFH 

0416 W. NOR. ATL (WAVE ANALYSIS & PROGNOSIS) CFH 

0500 WEST. NOR. ATLANTIC (ANALYSIS) CFH 

0520 W. NOR. ATL. (36 HR SURFACE PROGNOSIS) CFH 

0530 NEW ENGLAND WATERS (ANALYSIS) NMF 

0540 NEW ENG. WAT (12 HR SURFACE PROGNOSIS) NMF 

0550 NEW ENG. WAT (36 HR SURFACE PROGNOSIS) NMF 

0600 NEW ENG- WAT (SURFACE PROGNOSIS) NMF 

0600 WEST- NOR. ATLANTIC (SURFACE PROGNOSIS) CFH 

0616 W. N. ATLANTIC (24/36 HR WAVE PROGNOSIS) CFH 

0700 W. N. ATLANTIC (ANALYSIS) CFH 

0708 W.N. ATLANTIC (NEPHANALYSIS) CFH 

0750 W.N. ATLANTIC (ANALYSIS) WF/WFK 

0800 W. N. ATL. (SEA SURF, TEMP. ANALYSIS) CFH 

0850 GULF OF MEXICO (ANALYSIS) WLO 


North Pacific East 


0001 40N,25S:110W, 160E KVM70 

0015 SAME (ANALYSIS) KVM70 

0030 SAME KVM70 

0046 SAME (NEPHANALYSIS) KVM70 

0100 20 S-30N,EAST OF 160 W (SURFACE PROGNOSIS) NMC 

0100 40 N,EQUATOR:110W:160E (WAVE PROGNOSIS) KVM70 

0103 30N-60N,EAST OF 160E (SEA SURF. PROGN.) NMC 

0113 SAME AS ABOVE NMC 

0123 SAME (EXPERIMENTAL) NMC 

0300 63N,179E,37N,160W,34N,118W,55N.92W (TEST CHART) CKN 

0300 30N-60N, EAST OF 160E NMC 

0303 40N-52N,EAST OF 135W(SEA SURFACE TEMP ANALYSIS) NMC 

0310 SCHEDULE CKN 

0313 28N-40N.EAST OF 136W (SEA SURF. TEMP ANALYSIS) NMC 

0325 46N .177W,28N,157W,37N.122W,83N.121W (ANALYSIS) CKN 

0333 28N-40N,EAST OF 136W (SEA SURF TEMP ANALYSIS) NMC 

0335 59N.155W.35N,140W,37N,122W,63N,121W CKN 

0340 63N,179E.37N.160W.34N,118W,55N,92W (ANALYSIS) CKN 

0500 GULF OF ALASKA AND BERING SEA NOJ 

0500 30N60N.EASTOF160E NMC 

0503 SAME (ANALYSIS) NMC 

0513 SAME NMC 

0523 SAME (EXPERIMENTAL) NMC 

0540 TEST CHART KVM70 

0547 30N.50S,90W,180 KVM70 

0601 40N.25S.110W,160E KVM70 

0615 SAME (ANALYSIS) KVM70 

0630 SAME KVM70 

0646 SAME (NEPHANALYSIS) KVM70 

1000 GULFOFALASKAAND BERING SEA NOJ 

1105 TEST CHART KVM70 

1117 30N.50S.90W.180 (ANALYSIS) KVM70 

1131 40N.25S,110W.160E (ANALYSIS) KVM70 

1145 40N.25S,110W.160E KVM70 

1200 SAME KVM70 

1200 SCHEDULE (60N'05N.123W.161W) NPM 

1214 SCHEDULE (60N-05N. 165E-101W) NPM 

1216 40N,25S,110W,160E(NEPHANALYaS) KVM70 

1228 60N-05N.123E'161W(24 HR SURFACE PROGNOSIS) NPM 

1230 40N, EQUATOR; 110W; 160E KVM70 

1242 60N*05N, 165W-101W (SCHEDULE) NPM 

1256 60N-05N,123E-161W (24 HR SURFACE PROGNOSIS) NPM 

1310 60N-05N.165W-101W (24 HR SURFACE PROGNOSIS) NPM 

1324 SAMEAS1256Z NPM 

1338 SAMEAS1310Z NPM 

1352 SAME AS 1256Z NPM 

1406 SAMEAS1310Z NPM 

1420 SAMEAS1256Z NPM 



1434 SAMEAS1310Z NPM 

1448 SAME AS 1256Z(48 HOUR) NPM 

1500 40N*52N, EAST OF 135W (SEA SURF. TEMP ANALYSIS) NMC 

1500 TEST CHART CKN 

1502 SAMEAS1310Z(48HOUR) NPM 

1503 30N-60N. EAST OF 160E (MEAN MIXED LAYER NMC 

DEPTH ANALYSIS) 

1510 63N,179E,37N.160W,34N,118W,55N,092W CKN 

(SURFACE PROGNOSIS) 

1513 28N-40N, EAST OF 136W (EXPERIMENTAL) NMC 

1516 60N-05N, 123E*161 W (48 HOUR ANALYSIS) NPM 

1523 30N-60N, EAST OF 160E (EXPERIMENTAL) NMC 

1525 SAMEAS1510Z CKN 

1530 SAMEAS1310Z (48HOUR NPM 

1530 SAMEAS1510Z(12HOUR) CKN 

1540 SAME AS 0325Z (WAVE PROGNOSIS) CKN 

1544 SAME AS 1256Z NPM 

1550 SAMEAS1540Z CKN 

1600 SAME AS 1530Z (ANALYSIS) CKN 

1608 NORTH PACIFIC OCEAN NPM 

1615 SAME AS 1550Z (SEA SURF TEMP ANALYSIS) CKN 

1627 NORTH PACIFIC OCEAN NPM 

1644 NORTH PACIFIC OCEAN NPM 

1648 SAME AS 1544Z (72 HOUR) NPM 

1700 20S,30N;EASTOF160W (ANALYSIS) WWD 

1702 60N-05N,165W-101W (72 HR SURFACE PROGNOSIS) NPM 

1715 20S*30N,EASTOF160W (SEA SURF TEMP ANALYSIS) NMC 

1716 58N-1 ON, 177W-110W (ANALYSIS) NPM 

1718 SAMEAS1700Z NMC 

1728 30N-60N.EASTOF160E (12 HR ANALYSIS) NMC 

1738 20S-30N. EASTOF160W NMC 

1738 58N*05N,120E-173W (ANALYSIS) NPM 

1755 TEST CHART KVM70 

1802 30N.50S;90W;180 KVM70 

1814 NORTH PACIFIC OCEAN (WARNINGS) NPM 

1816 40N, 25S: 110W, 160E (ANALYSIS) KVM70 

1830 KVM70 

1830 60N-05N, 123E-161W (SEA SURF TEMP ANALYSIS) NPM 

1844 60N-05N. 165W-101W (SEA SURF TEMP ANALYSIS) NPM 

1846 60N. 10S: 115W,160E (ANALYSIS) KVM70 

1858 60N-05N. 123E-161W (12 HR SURFACE PROGNOSIS) NPM 

1900 EXPERIMENTAL WWD 

1900 GULFOFALASKAAND BERING SEA NOJ 

1900 60N-1 OS. 115W-155E (ANALYSIS) KVM70 

1903 40N,25S;110W, 160E(NEPHANALYSIS) KVM70 

1912 60N-05N,165W-101W (12 HR SURFACE PROGNOSIS) NPM 

1917 60N.34S; now, 98 E (SEA SURF TEMP ANA LYSIS) KVM70 

1926 60N-05N, 123E-161W (12 HR SURFACE PROGNOSIS) NPM 

1940 SAMEAS1912Z NPM 

1954 60N-ION, 160E-90W(ANALYSIS) NPM 

2000 20S-30N, EASTOF160W NMC 

2003 SAME AREA (SCHEDULE) NMC 

2013 30N-60N,EASTOF160E NMC 

2019 SAMEASl926Z(36HOUR) NPM 

2023 SAMEAS2013Z NMC 

2033 SAME AS 1940Z (36 HOUR) NPM 

2047 SAMEAS2019Z(12HOUR) NPM 

2100 TEST CHART CKN 

2101 SAMEAS1912Z NPM 

2110 SAMEAS1530Z CKN 

2115 60N-05N, 123E-161W (ANALYSIS) NPM 

2125 SAMEAS2110Z CKN 

2129 SAME AS 2101Z (36 HOUR) NPM 

2140 SAME AS 2125Z (ANALYSIS) CKN 

2143 60N-05N, 165W-101 W(ANALYSIS)(36 HOURS) NPM 

2150 SAMEAS2140Z CKN 

2157 SAME AS 1926Z (36 HOUR) NPM 

2200 GULFOFALASKAAND BERING SEA NOJ 

2205 59N.155W,35N,140W,37N,122W.63N,121W(WTHR CKN 

DEPIC.PROG.) 

2210 46N,177W.28N,157W,37N,122W,63N.121W CKN 

(WAVE PROGNOSIS) 

2211 60N-13S,115E*105W (24 HR SURFACE PROGNOSIS) NPM 

2220 SAMEAS2210Z CKN 

2234 SAMEAS2157Z NPM 

2248 SAME AS 2101Z (26 HOURS) NPM 

2300 20S,30N. EAST OF 160W (ANALYSIS) WWD 

2302 58N-10N.177W-110W (ANALYSIS) NPM 

2315 25S*40N.160E-110W (TESTCHART) KVM70 

2324 58N-05N,120E-173W (ANALYSIS) NPM 

2330 20S-30N,EASTOF160W NMC 

2333 SAME NMC 

2335 TEST CHART KVM70 

2343 30N-60N,EAST OF 160E (18 HR ANALYSIS) NMC 

2346 NORTH PACIFIC OCEAN NPM 

2347 30N, 50S; 90W: 180 KVM70 

2347 SCHEDULE KVM70 

2353 EXPERIMENTAL NMC 


ing that ANOTHER party he 
talked to regularly that used a 
PK-232, found under similar con¬ 
ditions that resetting the PK- 
232 by turning it off and back on 
again would often clear up the 
circuit. I tried that right while 
we were talking and immediate¬ 
ly the throughput jumped up to 
near 100 percent, as befitted 
the good signals we had. After 
repeating this experience sev¬ 
eral times I just developed the 
habit of resetting the PK-232 
(by turning It off and right back 
on) every few minutes. I can on¬ 
ly assume this is a software 
problem that takes some par¬ 
ticular unknown set of circum¬ 
stances to manifest itself. It is 
really insidious since the unit 
doesn't stop working completely, 
which you would of course notice 
immediately. It just slows down 
the throughput more than it 
should/' 

Larry, you raise several points, 
which is why I am printing essen¬ 
tially your entire letter. To begin 
with, the August column was writ¬ 
ten by me, not by AEA or some 
advertising copywriter. If you 
don’t like my choice of words, I’m 
sorry, but we all choose the form 
in which we would like to get a 
message across. 

A few years ago I devoted a 
column to AMTOR, going over 
the basic techniques and dif¬ 
ferentiating some of the modes. I 
even printed a bit of correspon¬ 
dence with Peter Martinez 
G3PLX, whose introduction to 
AMTOR in the PK-232 manual I 
specifically highlighted. The fact 
is, that until this piece on the PK- 
232, I averaged less than one let¬ 
ter a year on AMTOR. Thus my 
statement of no interest. If this ar¬ 
ticle, and others like it, lead to 
more coverage of this mode, it will 
be my pleasure to be there with 
material. 

Yes, I do own a PK-232, and 
within the limits of use I put 
it to I was quite impressed. The 
problem you describe is interest¬ 
ing for two reasons: to circulate, 
so that other owners of PK-232s 
can look at their own situation 
and report their findings; and to 
report to AEA so that, if it still ex¬ 
ists in the latest ROM, it can be 
fixed. For your information, as 
well as other PK-232 owners, the 
ROM release I have. 04.MAR.87, 
is, I believe, the latest one. This is 
the ROM that includes FAX and 
SIAM modes. 

I will report back to you what 
AEA has to say. I really do thank 


you, Larry, for your letter. It is only 
through interested readers like 
yourself that I can keep a sense of 
what all want to see here In RTTY 
Loop. 

Helpful Hints 

Howard S. Bacon of South Pitts¬ 
burg, Tennessee, is a CoCo nut 
who must have read one of last 
month’s books because he re¬ 
lates that he is working on his Digi¬ 
tal Novice. Good luck, and keep 
reading for more along the same 
and other lines! 

One fellow looking for help is 
E. Oskar Schreiber, M.D. KE5ZV, 
of Harlingen, Texas, who is run¬ 
ning a TRS-80® Model III on 
RTTY. Although he, too, is us¬ 
ing a PK-232 interface, he is look¬ 
ing in vain for a good terminal 
program. Well, Oskar, a few years 
back there was a program for 
the TRS-80 Models I, III, and IV, 
put out by KCQ Software, about 
which I received many favor¬ 
able comments. You might drop a 
note to Clifton Turner, Jr. 
WB5KCQ. 6319 Boef Trace, Alex¬ 
andria LA 71301, and ask for more 
information. Don't forget to plug 
us, here, OK? 

FAX appears to be one topic 
which, along with copying press 
RTTY, anyone with the capa¬ 
bility of copying likes to keep 
around to impress visiting ci¬ 
vilians. Paul Cournoyer N2FPB, 
of Ballston Spa NY, is one of 
those folks who Is using a Co- 
Co and the public domain WE- 
FAX program to copy pictures. 
He finds good copy on 18.431 
^MHz from 5 p.m. to 9 p.m. EST, 
and notes another signal on 
10.330 MHz at around 8 p.m. 
EST. 

Another list that has come into 
the shack is printed in Figure 1. 
Here is one ham’s compendium of 
all kinds of FAX information. Have 
fun, folks! 

Next month will find more of 
your questions and topics. On 
tap for future months Is yet an¬ 
other CoCo RTTY program, which 
combines some of the best fea¬ 
tures of all those yet published, 
as well as material for several 
other systems. Don’t forget to di¬ 
rect your questions to me either 
by mail or electronically on Com¬ 
puServe (75036,2501) or Delphi 
{MARCWA3AJR), with mailed 
questions accompanied by a 
self-addressed, stamped envel¬ 
ope if you desire a personal reply. 
Let me hear from you! It is your 
input that makes this column 
what it is.fl 
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send (which, egotistically speak¬ 
ing. I doubt). 

For the record, If you ever hear 
me on the air, I am KE2P/M2. That 
means I am mobile, very likely In 
motion (yes, even on CW!), and In 
the second call district. 

Last but not least, I almost 
worked a guy just last night. I say 
almost, because after he gave me 
a 579 report (he was on my receiv¬ 
er), he said he could not copy me. 
You guessed it: too much QRN. 
But since he had gotten my call 
right, KE2/2, Imagine my surprise 
when he asked me to turn my 
beam toward Florida! Can you 
imagine a 40 M beam on the back 
bumper of my little Dodge Om¬ 
ni??!! 

Maybe a few guys will have 
something to think about—at 
least I got some of it off my 
chest. 

Christopher CJ Johnson KE2P 
Fords NJ 



I was attracted to ham radio 
in the 50s because it was a lot 
of fun, offered a challenge and 
was a bit more exclusive than 
bowling. I like sending, receiv¬ 
ing, junkboxing, improvising, 
building, troubleshooting, and 
making things work. 

Being able to copy most any¬ 
thing anyone can send gives me 
a good feeling. Building a receiver 
that worked put me on cloud 9 for 
a long time. My first contact on 
a homebrew TX will never be for¬ 
gotten. 

I hope the new hams of the 
80s can get those same thrills 
from: 1. Buying 2. Plugging in 
3. Talking. 

Lee Anderson VE1AYX 
Canada 



In the July issue you carried 
a letter from a person who admit¬ 
ted to unlicensed operation on 
the Amateur Radio frequencies. 
73 Magazine has long claimed to 
be interested in furthering the in¬ 
terest of amateur radio. I am un¬ 
able to see how unlicensed opera¬ 
tion furthers the interest of our 
hobby. 

The problem of unlicensed 
appliance operators or the ama¬ 
teur radio bands is a problem 


that we do need to address. 
We are supposed to be a self¬ 
policing fraternity. 

Frank Law 
Montgomery AL 



I enjoy my subscription to your 
magazine very much. I like the in¬ 
teresting articles that are inter¬ 
mixed with humor. 

I recently acquired my Novice 
license and can't wait to get on the 
airwaves. I found both the written 
and the code test very easy. Here 
comes the catch. I don't agree 
with your articles on the no-code 
license (May *87). There are two 
reasons for my different point 
of view: 

1) Anyone with true ambition 
could pass the slow 5 WPM 
exam, and 

2) The prospect of an impossible 
code discourages those who 
wish to get a license and can 
ruin fun for others by resulting 
in violated laws. 

Thank you for considering 
my opinion on this touchy mat¬ 
ter. I would love a reply in any 
form. Congrats on a great 
magazine, 

Aaron Whitten KBOANU 
Noel MO 



I just thought that I would drop 
you a note telling you how much I 
enjoy your magazine. I have been 
relativiy inactive in the past 7 or 8 
years or so except for some FM 
usage. 

I had recent occasion to read 
a copy of your magazine and 
was surprised to see all the things 
that I was missing including 
packet. 

I also saw that Novices and 
Techs were allowed to use new 
portions of our bands. I deter¬ 
mined that I should buy a new 
rig to sharpen my skills on CW 
in order to upgrade to a high¬ 
er grade of license. Of course, 

I read through your magazine 
to find a good buy. I purchased 
my new rig from one of your ad- 
vertisers.The rig is great, and 
I’m listening to CW every night 
now. Thank you. I’ll spread the 
word. 

George F. Ledoux K1TKJ 
Modesto CA 
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AMSATS 


Andy MacAllister WASZiB 
2310 Romayor Court 
Pearland TX 77581 

SATELLITE MOBILE 

Want to try something a little 
different? How about mobile satel- 
lite work? With RS10/11, it’s eas¬ 
ier than ever to track satellites 
from the car. As reported last 
month, the RS10/11’s downlink 
signals are LOUD and the receiv¬ 
ers are quite sensitive. In early Ju¬ 
ly, W2RS worked W1NU via Mode 
A (two up and 10 down) with only 
100 milliwatts from his HT to a rub¬ 
ber-duck antenna. Of course, to 
get consistent operation, you 
would want to use a bit more pow¬ 
er and antenna. Mobile rigs and 
antennas do the job nicely. 

The new RS satellites have 
three modes. Modes A and T (15 
meters up and two meters down) 
lend themselves well to mobile op¬ 
eration. Mode K (15 up and 10 
down) is possible, but can be very 
difficult. There are desense prob¬ 
lems caused by the 15-meter 
transmitter's close proximity to 
the 10-meter receiver and anten¬ 
na. Since Mode K and Mode T are 
frequently active at the same time, 
it’s easier to use Mode T and con¬ 
trol 15-meter desense by listening 
on two meters, rather than Mode 
K’s 10-meter downlink. The VHP 
signals are also less disturbed by 
atmospheric noise and fading. 

Mobile Equipment 

Photo A shows my basic Mode 
T mobile system. The Kenwood 
TS~130S provides between 50 
and 100 Watts output on 15 
meters. Since I run about the 
same power from my home rig 
to a ground-mounted vertical, the 
TS-130S looked like a good 
choice for the car. 

For reception, the Santee 
LS-202A HT does a great job 
with the Advanced Receiver Re¬ 
search GaAsFET preamp. It took 
some practice using thumbwheel 
switches in conjunction with the 
very small VXO control, but the 
results were worth it. The several 
dozen Mode T satellite contacts 
I've made from my car have 
allayed any misgivings I may 
have had about my choice of 
equipment. 

Mobile Antennas 

The day after I bought my 
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present car, I drilled holes in it 
for two-meter and 220-MHz anten¬ 
nas. The two-meter Larsen 5/8- 
wave whip is fine for satellite work. 
A nice ball mount in the top of 
the car’s roof would be excellent 
for a 15-meter antenna, but I opt¬ 
ed for something a bit less perma¬ 
nent. 

CB mag-mount antennas are 
relatively inexpensive from dis¬ 
count stores. A sturdy black 
Sparkomatic antenna with a 
three-foot whip cost less than $20, 
and looked like it would come 
apart for modifications. 

Getting into the coil assembly 
proved to be difficult, but not im¬ 
possible. It took a vise, a rubber 
mallet, some light oil, and careful 
persuasion. 

Most CB mag-mounts are simi¬ 
lar in wiring if not construction,, 
This one had a 24~turn coil of 
16-guage copper wire. One end 
of the coil connected to the 
ground side of the RG-58 coax, 
while the other end went to 



WASZlB's Mode-T mobile system. The Kenwood TS'130S provides 
between 50 and 100 Watts output on 15. meters. For reception, the 
Santee LS-202A HT is used with the Advanced Receiver Research 
GaAsFFT preamp. 


turns can be compressed or sep¬ 
arated a bit to tune for lowest swr. 
I made all swr checks with the 
antenna on the car in the posi¬ 
tion it would have for later op¬ 
eration. When I got down to 1.2:1 
on 21.2 MHz, I taped the up¬ 
per 26 turns to hold them in 
place and put everything back 
together. 

In addition to being a great per¬ 


'The new RS satellites have three 
modes. Modes A and T (15 meters up 
and two meters down) lend themselves 
well to mobile operation. ” 


the fiberglass whip. The coax 
inner conductor was attached to 
the coil four turns up from the 
ground side. 

After a disappointing search 
through all of my radio manuals 
and magazines for information on 
moving 11-meter mag-mount 
antennas to 15 meters, I made a 
few calculations and started ex¬ 
perimenting. It took several at¬ 
tempts, but the end result worked 
very well. 

On my antenna, the bottom 
four turns are physically separat¬ 
ed from the upper loading coil 
of 20 turns, so I left the four-turn 
section alone. It provided imped¬ 
ance-matching and needed no 
change when moving from 11 to 
15 meters. 

The upper section of 20 turns 
required some modification. The 
16-guage wire was tightly wound, 
filling the space provided. I 
removed it, substituting 26 turns 
of 24-guage wire. It is not as tightly 
wound as the previous coil. The 


former for satellite uplinking, this 
15-meter mag-mount has also 
done very well for casual mobile 
HF operation. The swr is a bit 
higher around 21.4 Mhz, but the 
radio still puts out plenty of power 
for some enjoyable drive-time 
contacts when the satellites are 
not in my sky. 

I keep another inexpensive 
mag-mount in the trunk for Mode- 
A downlink operation. It is also an 
ex-CB antenna, which I have 
tuned for 10 meters. 

This is very easy to do. Instead 
of adding turns, simply remove 
one or two off the top end. Then, 
start checking the swr for reso¬ 
nance in your favorite part of 
10 meters. I had considered set¬ 
ting mine for resonance around 
29.4 MHz, but Opted instead 
for 28.4 MHz to have good trans¬ 
mitter operation in the most ac¬ 
tive part of the band. Satellite 
receive sensitivity was not 
impaired at 29.4 MHz, and the 
HF activity has been a lot of 


fun in the middle of the new 
Novice phone band. 


If mobile satellite activity is so 
easy, why doesn’t everyone do it? 
Because, while dealing with re¬ 
ceiver desense, ignition noise, 
power-line noise and signal fad¬ 
ing, you are supposed to be driv¬ 
ing without running into anyone! 

These problems, with the ex¬ 
ception of receiver desense, are 
minimized by stationary mobile 
operation. Ignition noise can 
come from your vehicle, but it is 
surprising how much comes from 
other cars, trucks and, especially, 
motorcycles. A radio with a good 
noise blanker really helps. 

Most of my “mobile" contacts 
occur when I am parked. I use 
roadside rest stops while on long 
trips, or parking lots and friends’ 
driveways while in town. For 
those few mobile-in-motion 
QSOs, I have been the passenger 
or have had a good co-pilot to 
watch Doppler shift, the logbook, 
and the traffic. 

Power-line noise is something 
with which all mobile enthusiasts 
have to deal. If you are looking for 
a place to catch a satellite pass, 
search for a quiet spot. It is embar¬ 
rassing to be in the middle of a 
good contact just to have it over¬ 
whelmed by high tension lines or a 
bad pole transformer. With HF 
mobile, a few minutes to get by the 
noisy area is no problem. With 
satellite mobile work, a few min¬ 
utes could represent a large part 
of the whole pass. Even a good 
noise blanker may not help. 

Simple vertical antennas can 
have problems with signal fading 
on both uplink and downlink sig¬ 
nals. Other antenna designs 
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could help on two-meters. Turn¬ 
stiles and horizontal halos are two 
examples. Fortunately, the sig¬ 
nals from RS-10/11 are so good, 
that the fading problems won’t 
keep you off the air. Don’t expect 
dramatic results on extremely low 
horizon passes, but also don’t be 
surprised if you can hear Mode T 
downlink signals well over S9 on a 
20-degree pass. 

Mobiie-to-MobKe 

Eventually it had to happen. 
While catching a quick RS-11 
pass out in the office park¬ 
ing lot one day, I tuned across 
N6DGK doing the same thing. I 
don’t know how many mobile-to- 
mobile contacts have occurred via 
hamsats, but they are certainly 
not common. 

Tom N6DGK runs whip anten¬ 
nas on ball mounts. A Yaesu 
FT-77 and a Kenwood TR-9000 
keep him on the air for Modes A 
and T. You may also run into Tom 
on Fuji-OSCAR-12. When F-0-12 
is in Mode JA, the analog mode, it, 
too, can provide quality contacts 
from simple mobile or portable 
earth stations. 

Many hams have found that 
high uplink power levels and 
GaAsFET preamps for downlink 
reception are not necessary for 
RS-10/11 operation. Obviously, 
high-gain antenna arrays aren’t 
required, either. 

Even if you don’t go for satellite 
mobile work, at least get some 
two-meter and HF gear together 
at the house and join the new RS 
crowd. Many previously unheard 
calls have shown up, and I have 
had the pleasure of providing first- 
ever satellite contacts to several 
pioneering enthusiasts. 

AMSAT Annual Meeting 

The 1987 AMSAT General 
Meeting and Fifth Annual Space 
Symposium is almost upon us. 
The AMSAT gatherings used to 


take place only in the Washington, 
DC area, but have since occurred 
in Los Angeles, Vail, and the Dal- 
las-Fort Worth area. 

Why not make plans to attend 
this year? The site will be the 
Southfield Hilton, just north of De¬ 
troit Ml, Saturday November 7th. 
This location is within a one-day 
drive of a very large percentage of 
U. S. amateur radio operators and 
space enthusiasts. 

The Space Symposium is com¬ 
posed of many fine forums. They 
are usually scheduled sequential¬ 
ly. This year there are so many 
talks set up for Saturday, there will 
be two occurring simultaneously 
throughout the day. Because of 
this conflict, an effort has been 


made to keep the technical ham- 
sat talks opposite more general¬ 
ized space topics. This will allow 
those interested in science and 
spaceflight to fill the day with perti¬ 
nent material, while the dedicated 
hamsat chaser can sit in on tech¬ 
nical nuts-and-bolts discussions. 
A copy of the proceedings (the 
technical papers) will be available 
to fill in the gaps during those 
times when you can’t be in two 
places at once. 

Last year’s AMSAT Conference 
in North Texas was one of the best 
ever. The AMSAT area coordina¬ 
tors in Ohio, Indiana and Michigan 
have been working hard to make 
this year’s event another success. 
With live demonstrations, dis¬ 


plays, and exhibits, and a grand 
selection of banquet prizes, no 
one should be disappointed. 

If you are an AMSAT member, 
you will be receiving the confer¬ 
ence registration materials. If not, 
then call AMSAT today at (301) 
589-6062 for the appropriate 
forms. By attending, you will find 
out how best to use our present 
hamsat resources and are guar¬ 
anteed a glimpse into the future of 
amateur satellite projects from 
now till the year 2000. 

Satellite Updates 

The new RSI0/11 combo con¬ 
tinues to be a major news topic. 
This newest satellite pair has 
provided us with a functional com¬ 
munications medium for the be¬ 
ginning satellite chaser. They’ve 
also provided new challenges to 
long-time hamsat users who pre¬ 
fer low-earth-orbit satellites. No 
schedule of operation has been 
reported, but from all indications, 
Modes K and T on either RS-10 or 
RS-11 will likely be dominant. 

Fuji-OSCAR-12 devotees have 
been rewarded with some short¬ 
term scheduling. Typically we 
have seen a day of recharge for 
every day of operation. The oper¬ 
ating days have been split almost 
evenly between Modes JA and 
JD, analog and digital modes re¬ 
spectively. To keep up with 
changes on F-0-12, monitor the 
AMSAT nets. 

AMSAT-OSCAR-10 is sched¬ 
uled to emerge from hibernation 
in early November, when sun an¬ 
gles will allow guarded transpon¬ 
der operation. In mid-December, 
solar panel illumination will be 
close to 100 percent. The last fully 
illuminated period, which was 
around Field Day, provided excel¬ 
lent signal levels and DX contacts. 
Operator restraint, with careful at¬ 
tention to scheduling information, 
is the only way to prolong the life 
of this veteran satellite. ■ 
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CuN! 

John Edwards Kf2U 
PO Box 956 
Mt Laurel NJ 06054 

GETTING ON THE AIR 
IN PIECES 

I’ve had many love/hale rela¬ 
tionships in my life. Perhaps the 
most intense of these affairs have 
been my encounters with various 
electronics kits. 

Ah! Ameco, Knight Kit, Heath- 
kit*, Eico! Just the mention of 
those immortal names brings the 
bittersweet smell of burning sol¬ 
der to my nostrils and makes my 
fingers yearn to bend a resistor 
lead or two. 

I was bitten by the kit bug ear¬ 
ly in my ham career, before I got 
my first ticket. My initial project 
was an Ameco AC-11, a 40-meter 
transmitter that allegedly generat¬ 
ed about 20 Watts of undiluted rf 
energy. I think the ad copywriter 
was under the influence of hyper¬ 
bole. Still, to a 13-year-old, it had 
the same kind of allure as a 
Collins rig. 

As with all kits, the easiest part 
of this project was buying the AC- 
II and bringing it home. In splen- 
dorous innocence, I opened the 
box, tipped it upside-down and 
spilled all of the components out 
on the kitchen table. Fortunately, 
the AC-II was a relatively simple 
kit, so it didn’t take me long to 
re-sort those parts and rectify my 
error. 

The next several nights were 
spent in a glorious haze of fren¬ 
zied activity. You know, I’ve often 
wondered if burning solder has 
some sort of narcotic effect. I 
don’t know what medical science 


has to say on the subject, but I do 
remember being kind of high dur¬ 
ing that time. Perhaps it was the 
sheer exhilaration of becoming a 
“real ham.” 

A REAL HAM! Just as primitive 
tribes take male adolescents into 
the field to be ritually tattooed or 
scarred, I received my mark of 
manhood that night. I still proudly 
carry my fraternal solder-burn 
scar on my left forearm. I wouldn’t 
part with it for all the laser surgery 
in the world. 

Three days later, I completed 
my project. That evening, my 
Elmer came over to judge my 
work. He laughed. I think it had 
something to do with the resistors 
that swayed gently on three-inch- 
long leads or the crooked sockets 
that made the tubes stand as true 
as windswept trees. Then again, 
perhaps it was the fact that so 
many of the components protrud¬ 
ed from the chassis’ bottom panel 
that it was all but impossible to 
place the unit on a conventional 
tabletop. I told my Elmer I planned 
to operate the transmitter side¬ 
ways. He laughed again and 
promised to make “a few chang¬ 
es.” Three days later, the AC-II 
was back in my hands, looking 
considerably more polished. You 
could now place it on a table, for 
instance. 

My next project, about two 
years later, was a Heathkit Six¬ 
er—the famous Benton Harbor 
Lunchbox. I had my Tech ticket by 
then, and was very anxious to get 
on six meters despite the current 
sunspots minimum and the fact 
that channel 2 was the local CBS 
affiliate. 


By this time, I had learned the 
lesson of keeping leads short. 
What I neglected to remember 
was that power circuits can pack a 
mighty wallop even several min¬ 
utes after power has been shut 
off. The smell of burning flesh 
killed my interest in the Sixer and I 
gave it to a friend. 

Over the intervening years, I 
guess I’ve built at least a dozen 
kits, including a 2-meter repeater, 
an oscilloscope, a low-band re¬ 
ceiver, a VTVM, and a QRP trans¬ 
ceiver. All of these projects were 
completed with various degrees 
of success. But my most recent 
project, tackled after a seven-year 
layoff, was an exercise in future 
shock—a packet radio terminal 
node controller. There must be 
something in common between 
an Ameco AC-II and a terminal 
node controller kit, but I’ll be 
damned if I can tell you what it is. 
Upon opening the kit's box, I felt 
like a blacksmith magically trans¬ 
ported into the 21st century. I 
knew I was in serious trouble 
when I couldn't even identify more 
than 50 percent of the parts. I 
started calling components “that 
black round thing” and “the blue- 
red bubble whatever.” 

At first, the kit and I got along 
splendidly. I spent three evenings 
soldering components to a printed 
circuit board, an action not as 
soul-satisfying as point-to-point 
wiring but infinitely easier. 

Night four was my Armaged¬ 
don; the Gotterdammerung of my 
kit-building career. That was the 
night the chips had to be plugged 
into their sockets. 

Friends, let me tell you, God as 
my witness, I didn’t know you 
couldn’t comb your mustache 
with the legs of a CMOS chip. In 
fact, as I later discovered, you 
can't even safely wiggle your ears 
within 20 yards of one. Tubes 


were, and still are, indestructible. 
Chips are, well... very destruc¬ 
tible. 

So, in perfect hindsight, I now 
realize that I caused at least $200 
in damage to my kit before I even 
plugged the damn chips into the 
circuit. As it turned out, I should 
have given up while I was playfully 
stacking the chips on my kitty 
cat’s back. I didn’t. I proceeded— 
innocently and blindly. And I en¬ 
countered an additional, more ob¬ 
vious, problem. 

Fellow radio amateurs, fifty-pin 
dual-inline chip packages were 
not meant to be inserted into sock¬ 
ets by hand, manufacturer’s 
claims to the contrary. It just 
doesn’t work. Human hands can¬ 
not make them fit. These chips 
were designed to be inserted by 
machine and with machines they 
should stay. 

One by one, almost systemati¬ 
cally, I single-handedly destroyed 
15 chips that evening. Before the 
night was over, pins were bent, 
pins were twisted and pins were 
broken. Likewise, my kit-building 
spirit was bent, twisted, and bro¬ 
ken. That evening, I did some¬ 
thing unprecedented in 20 years 
of assembling electronics kits, 
with all its frustrating times and 
happy times: I cried. 

In a flash, I realized my kit con¬ 
struction days were behind me. 
Technology, flying as fast as a bul¬ 
let in the night, had passed me by. 
Feeling like a worker whose job 
has been made superfluous by 
progress—like a lamplighter, te¬ 
legrapher, or milkman—I reluc¬ 
tantly put down my soldering iron. 

Sometimes, on cold winter 
evenings, I still think of my old 
Ameco AC-II, with its mercury-va¬ 
por tube casting a hazy blue glow 
across the decades. The thought 
makes me nostalgic, but I know I'll 
never build another kit.H 
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CAPITAL AVAILABLE 


$1,000,000 Min. 

will assist with financial plan, for Information call 
Mr.AdamsatWESTEX 

714/964-2386 
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you install), use a plastic strip instead. The 
replacement plastic strips are evidently stan¬ 
dard with the paper refills and should cause no 
problems. 

The unit Is extremely well engineered and 
rugged and delivers a good account of itself in 
chart service. It is competitive, price-wise, 
with systems using a dot matrix printer (hard¬ 
ware plus printer) and will deliver superior re¬ 
sults with no compromise and essentially no 
noise! If you want to copy HF weather charts, 
the Alden Vl^eafriercria/t recorder is certainly a 
system you should look at. Based on the cost 
of paper (in lots of 6 cassettes), your per-chart 


cost will run about $.22—you will want to be 
selective in your choice of charts from the 
daily schedule once the novelty has worn off. 
A digital timer to turn the unit on and off at 
selected times of the day would do the job 
nicely. 

Satellites 

As it stands, the Alden recorder is not suited 
for weather satellite use. At the very least, to 
provide 120 LPM printout of TIROS/NOAA 
and METEOR imagery, it would require an 
external AM video and printing circuit In order 
to demodulate the satellite signal and get a 


good grayscale. Even If you made those modi¬ 
fications, you would not be able to copy GOES 
or METEOSATWEFax pictures since the line 
rate and IOC are off (you would need 240 LPM 
and an IOC of 288). But that gets us to the 
reason why I was interested in looking at the 
Alden despite my fixation on satellite pictures. 
Keep an eye on the WEATHERSAT column 
and I will show you how the Alden or any Fax 
machine can be used to copy excellent pic¬ 
tures from any weather satellite, regardless of 
any incompatibilities In format! The Alden is a 
rugged, reliable package offering you satellite 
possibilities. ■ 




HIGH QUALtTY MODULES FOR 
REPEATERS, LINKS. TELEMETRY, ETC. 


INTRODUCING W2 BRZ VHFUHF MODULES, 
NOW AVAILABLE WITH 4 STAGE 
SEQUENCER 

INTRODUCTORY PRICE $34 PREPAID 
DEALER INQUIRIES INVITED 


915 North Main Street 
Jamestown, New York 14701 


Wit^m Yark Y finest dealtn 

PH. (716)664-6345 
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Filters 


For most Ham Rigs from: 
KENWOOD - YAESU - HEATHKIT 


Also DRAKE R-4C/7 Un«. COLLINS 7583-8/0, 
and ICOM FL-44A, 52A 8 53A Clones 

Finest 8-pole Construction 
ALL POPULAR TYPES IN STOCK 


CW - SSB < AM 


ASK ABOUT OUR MONTHLY SPECIALS 


Phone for Information or to Order. 

VISAiMC or COD accepted. 

FWe-TANGaConp- 

Box 15944. W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 
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GIVE YOUR EARS A BREAK! 

(And the XYL's too!) 

The AUTO-KalL. AK-10. Is a OTMF selechve calling iHiii H eiKsnec-ts to the 
external speaker jack m your VHF/UHF FM transceiver, scanner, etc Voig' 
speaker rmiains silent yniil someone sends yoir personal 3-djgit Touch-Tone* 
code. That means you (and the XYL!) don'i have to listen to alt the chatter ail the 
time. But if someone wants to reach you they can. Great torTamilies with two or 
more hams, activation of emergency nets, etc. 

FEATURES 



AUTO-KALL AK-10 


* Completely assembled and ready to use 

* Easy setting of youf personal code In seconds with small rotary switches No 
lumpers to solder 

* Speaker resets automatically to srlent-standby and leaves red LED on to let 

you know someof^ called if you w&e away from the rig. ■■■i 

* S-15 VOC, CMOS circuitry provides tor low cipent operation: mSii 

* Built-in speakEH' External speaker jack also provided ___ 

■* Measures only TA x 3 x 5W inches. * D«:ode5 all 16 digits. 

'Ttiuch-Tofis fiS IratlwiarX at ATST .. 


* 893 = 


PliB $3 00 
shilling 1!^ handling 
117 VAC pDw^' 5 i^y and sudio 
pmch cord smiuded. 


Motron Electronics 

695 W. 21st Avenue 
Eugene. OR 97405 

503-687-2118 
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ARRL A Central Division 


Convention y HAMFEST 
Saturday, October 31 Sunday, November 1 

8 a.m. to 2 p.m. - both days 

Norris Sports Center - St. Charles, IL 

All Indoors • Commercial Exhibits • Flea Market • ARRL Booth 
FCC License Exams • Contests • Demonstrations • Hot Food 


Admission: Adv. $3 - Gate $4 Tatk4n: 145.47 (-600) & 145.21 (-600) 



Sponsored by the 

Fox River 
Radio League 


Tickets 

P. Fors. N9FXQ 
104 May St, 

W. Chicago, IL 60185 
3l2-23l'884l 


Dealers 

G. Isely, WD9G1G 
736 Fellows St. 

St, Charles, !L 60174 
312-584-4925 


Cl«vsland ins€i«u«a 
of Elactronica 

Accrmtted Memtjef F^itSionat Home ^udy Couoctt 



CIE is the world’s largest independent 
study electronics school. We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology is alsti offered. 

Study at home — no classes. Pro¬ 
grams accredited and eligible for VA 
benefits. 


(.!levebnd insnttiie ui'Electronics 
1776 East I7rh Sr.. Cleveland, Ohio 44114 
YES! ! w;mi to ii;ei snirted. Send me my CIE schtx;i) 
cataloj; including details abtmt the AsK>cuitc Degree 
program. 

Print Nattw ..... 

Aiidfe«----- Apt - 

Cirv___State....Zip... 

Age- Art^ CctikiPhonc No___ 

C-heck Ksx lor G.l. Bullet in on Educ.atwri;d Benefits 
fl Veteran Q Active Duty MAIL TC.TDAYI 

AAR82 
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PECIAL EVENTS 


WEST LIBERTY 1A 
OCT4 



MARFA CHAMBER OF COMMERCE 
OCT2-4 

The Big Bend ARC will operate 
K5FD on Oct. 2-4* fram the Marfa 
Lights Festival from 1500Z - OOOOZ on 
suggested frequencies: Phone— 
3.920, 7.250, 14.250, 21.400, 28.400. 
For certificate, send QSL and SASE to 
Stewart Billingsley N5HXZ, PO Box 
1458, Marfa TX 79843. 

T.A.R.A. HAMFEST 
OCT 3 

The TRFSTATE AMATEUR RADIO 
ASSOCIATION will hold their Annual 
Hamfest at the Huntin^on Civic Cen¬ 
ter. Huntington. WV Saturday Oct. 3. 
from 9 a.m. to 4 p.m. Admission is $4 
and flea market tables are $4. All activi¬ 
ties are inside. Talk-in 146,16/76. For 
more information contact Paul Patton 
NT8M, PO Box 652, Huntington WV 
25711. 

CARA SWAPMEET 
OCT 3 

The annual swapmeet of the 
Cochise Amateur Radio Association 
will be held at the club's Training Facili¬ 
ty on Moson Road, Sierra Vista AZ. 
Talk-in on 146.16/.76, No charge for 
tailgaters. Refreshments available. 
Contact Jacquie Kelly KD7DZ,(602)- 
458-4107 or write CARA, PO Box 1855, 
Sierra Vista AZ 85636. 

CLOVIS CA 
OCT 3-4 

The Diamond Jubilee Special Event 
Station. The Fresno Amateur Radio 
Club emergency communications van 
will operate W6TO in the City of Clovis 
for their Octoberfest-Crafts Faire-Pio- 
neers' Day, on the site of their newly 
remodeled downtown. For a hand¬ 
some certificate, OSI 8’/5?x11 SASE to 
W6TO F,A.R.C., PO Box 783, Fresno 
CA 93712-0783. Operating time is 
1500Z Oct. 3 to 0100Z Oct 4, 1987. 
Suggested frequencies: lower portions 
of General 80/40/20/15M bands, 
Novice phone 28.450. CW 7,130 and 2 
meter rpt. 146.82/22 or 146.94/34. 

MODEL T COMMEMORATAION 
OCT 3-4 

The Ford Amateur Radio League, 
the Tin Lizzie Club, will operate K8UTT 
and member stations Oct. 3 and 4, 
1200Z to 2200Z, to commerorate the 
first Model T Ford built Oct. 1, 1908. 
Operations in the General portions of 
the 80-40-20 meter bands Fw 8^^ x 11 
certificate, send SASE and QSL to 
member station or to K8UTT, Ford Am¬ 
ateur Radio League, Box 2112, Deer- 
born Ml 48123-2112. 

TOPEKA KS 
OCT 3-4 

The Kaw Valley Amateur Radio Club 
will operate W0CET, its Memorial Call 


Sign Station Oct. 3 and 4 as a special 
event station in celebmtion of John 
Amis* call sign 9CET. Suggested fre¬ 
quencies: 10 m, ±28,400; 20m, 
±14,275; 40m, ±7.275. Time will be 
1500Z-2300Z for both days. For a cer¬ 
tificate, send a SASE to Terry Hoss 
KA0BHO, 2931 Tutbury Tn. Rd., 
Topeka KS 66614. 

12TH ANNUAL HAMFEST 
OCT 3-4 

The ARRL Virginia State Convention 
and 12th Annual Hamfest/Computer 
Fair witi be at Virginia Beach Virginia 
Pavilion on Saturday and Sunday, Oct. 
3 and 4. Don't miss seeing all the latest 
equipment that will be presented by 
ALINCO. ICOM, KENWOOD AND 
YAESU. ARRL VEC license upgrade 
exams will be given Sunday at 9 a.m. 
For more information and tickets, call 
or write Manny Steiner K4DOR, 3512 
Olympia Lane, Virginia Beach VA 
23452; (804).340-6l05- 

ALEXANDRIA VA 
OCT 3-4 

The Mount Vernon Amateur Radio 
Club will operate K4US from Gunston 
Hall Virginia on Oct. 3 and 4, starting at 
1500Z each day to commemorate the 
Constitutton of the U.S, This is in cock- 
dination with the Bicentenial Commt- 
sion of the U.S. Frequencies will be 25 
kHz up from the bottom of the General 
portion of 80 SSB, 40 CW, 20 SSB, and 
10 m Novice SSB. HF -Packet station 
will also be operating. Send OSL and 
SASE to Steve Schneider WB4EEA, 
8602 Cushman PI., Alexandria VA 
22308. 

FULLERTON CA 
OCT 4 

The Rehab Radio program at St. 
Jude Hospital in Fullerton, California 
will mark its tenth anniversary on the 
air with a special event operation. The 
operation will be chiefly on 10 meters 
(28,3 to 28.6 MHz) and 15 metem (21.3 
to 21.4 MHz). In case of poor band 
conditions on 10 and 15, there may be 
operation on 20 meters (14.2 to 14.3 
MHz). Sometime will also be devoted 
to two meter FM operation on local re¬ 
peaters. WD6BPT special event sta¬ 
tion operation will commence Sunday, 
October 4 from 2000Z to 2400Z, with 
an open house at the station from 
2100Z to 2400Z. Send QSLs to 
WD6BPT, St. Jude Hospital, PO Box 
4138, Fullerton CA 92635. 

SALT PLAINS LAKE OK 
OCT 4 

Salt Plains Amateur Radio Club Eye 
Ball QSO Party at the South Side of 
Salt Plains Lake. North Central Okla¬ 
homa on October 4 on talk-in 147.30/ 
90 or call Gary Gerber KB0HH (316)- 
842-5079. 


The South East Iowa Hamfest spon¬ 
sored jointly by the Muscatine and Io¬ 
wa City Radio Clubs will be held at the 
West Liberty, Iowa Fairgrounds. AR- 
RUVEC Exams start at 10 a m. with 
walkins accepted. A Saturday Night 
Campers Special weiner roast with all 
you can eat, hay-rack rides, flea mar¬ 
ket under the stars, and a fox hunt. 
Gate opens at 7 a.m. Oct. 4. Talk in will 
beheld on 146.31/.91.146.25/.85 and 
146.52, For Information contact Ken 
KA0Y at (319)-648-5037 or Tom KE0Y 
at (3l9)-264-3259; or write Muscatine 
Iowa City Amateur Radio Club, PO Box 
5466, Coralville lA 52241. 

SPRINGFIELD OH 
OCT 4 

The Independent Radio Association 
will be holding the Fifth Annual Spring- 
field Ohio Hamfest and Computer Ex¬ 
po on Sunday, Oct. 4, from 8 a m. to 4 
p.m., at the Clark County Fairgrounds. 
Talk-in on 145,45 or 224.26 MHz. For 
advanced reservations write the Inde¬ 
pendent Radio Association, PO Box 
523, Springfield OH 45501 (SASE), or 
call Steve KA8QCS, at (5l3)-882-652l. 

YONKERS NY 
OCT 4 

The Yonkers Electronics Fair and Gi¬ 
ant Flea Market will be held at the 
Yonkers Munidpa) Parking Garage, 
Yonkers NY. The event will te spon¬ 
sored by the Yonkers Amateur Radio 
Club on Oct, 4 at 9 a m. to 4 p.m. Talk- 
in on 146.865/R, 440.150/R or 146.52. 
For more information write YARC, 53 
Hayward St., Yonkers NY 10704; 
(9l4)-969-1053. 

ROMEGA HAMFEST 
OCT 4 

The Rome Georgia Hamfest spon¬ 
sored byt the Coosa Valley Amateur 
Radio Club will be held on Sunday, 
Oct, 4, at the Rome Civic Center^Ama- 
teur Exams by Central Alabama VEC 
begin at 8 a m. sharp. Reservations 
requested but walk-ins will be accept¬ 
ed. For more information contact Bob¬ 
ble Carol Waller KA4DXU, 24 Welling¬ 
ton Way, SE Rome GA 30161; 
(404>-235-5417. 

WARRINGTON PA 
OCT 10 

The Pack Rats (Mt. Airy VHF ARC) 
cordially invites all amateurs and their 
friends to the 11th Annual Mid-Atlantic 
VHF Conference on Saturday. Oct. 10 
at the Warrington Motor Lodge, War¬ 
rington PA. For advance registration 
write to. Hamarama *87, PO Box 311, 
Southampton PA 18966: or call Pat 
CawthcKne WB3DNI. at (2l5>-672- 
5289 for more information. 

DEERFIELD NH 
OCT 10 

The Hosstraders will hold their fall 
Tailgate Swapfest on Saturday Oct. 10 
at the Deerfield NH Fairgrounds. Fri¬ 
day night camping at nominal fee, but 


aboslutely no admission before 4 p.m. 
Friday. Profits benefit Shriners’ Hospi¬ 
tals. For a map send a SASE to Norm 
Blake WA1IVB, RFD Box 57, West 
Baldwin ME 04091. 

DALTON GA 
OCT 10-11 

The Dalton Amateur Radio Club will 
operate special events station KI4IG 
on Oct. 10 and 11, from 1400Z to 
2000Z at the Prater's Mill County Fair 
activities. Suggested frequencies (all 
±): 7.250, 14.250 and for Novice 
28.400 MHz. For special QSL card, 
send your QSL and SASE c/o Dalton 
ARC, PO Box 143, Dalton GA 30722- 
0143. 

HARUNGEN TX 
OCT 10-11 

The South Texas Amateur Repeater 
Society (STARS) announces the oper¬ 
ation of N5CAF October 10-11 at 
1400Z to 2300Z to commemorate the 
annual confederate Air Force Airshow 
held in Harlingen Texas. Suggested 
frequencies; 7250 kHz, 21325 kHz and 
28400 kHz. A special commemorative 
QSL will be available to all stations 
worked. Send QSL and SASE to Dr. 
David Woolweaver K5RAV. 2210 S. 77 
Sunshine Strip, Harlingen TX 78550. 

WICHITA KS 
OCT 10-11 

The Wichita A.R.C. will host the 1987 
Kansas State ARRL Convention and 
Ham Fest at the Broadview Ramada 
Hotel in downtown Wichita. Kansas. 
Doors will open at 9 a.m. both days. 
Indoor Flea Market, Saturday night 
banquet and Sunday morning break¬ 
fast. Talk-in on 146.82-600. Preregis¬ 
tration and dealer information contact: 
Vern Heinsohn WA0ZWW, %Wichita 
Amateur Radio Club, 707 N. Main, Wi¬ 
chita KS 67203; (316)-264-2796. 

LANSING CIVIC CENTER 
OCT 11 

Ham Fair ’87 will be held in a new 
location this year, at the Lansing Civic 
Center in Lansing Ml on Oct. 11. It is 
the Central Michigan's Largest Ama¬ 
teur Radio Event. The talk-in frequen¬ 
cies: 145.39 and 146.94. For more 
information and reservations contact 
Rowena Elrod KA80BS, 11 Lancelot 
Place, Lansing Ml 48906; (517)-482- 
9650. 

TRI-CITIES HAMFEST TN 
OCT 17 

The Seventh Annual Tri-Cities Ham¬ 
fest will be held Saturday, Oct. 17 at 
the Appalachian Fairgrounds, Gray 
TN. Talk-in on 146.37/97 and 146.01/ 
61, For further information write: Tri- 
Cities Hamfest, PO Box 3682 CRS, 
Johnson City TN 37602. 

SYRACUSE NY 
OCT 17 

The Radio Amateurs of Greater 
Syracuse will be holding their 32nd 
hamfest in the Arts and Home Center 
at the New York State Fairgrounds on 
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You’ve put your 
finger on it! 

The biggest problem with existing batteries is never 
knowing how much operating time youVe got left. 

MOLICEL® rechargeable lithium batteries eliminate that 
problem. 

By simply pressing a button, you'll know exactly where 
you stand. No more surprises. 

And that's not alL In addition to state-of-charge indication, 
MO Lie EL® batteries offer: 

• Charge retention of years instead of weeks. 

• Long life because there's no memory effect to reduce 
capacity. 

• More operating time between charges. 

MOLICEL® replacement batter7 packs compatible with 
several popular handheld transceivers are available from 
MoliKit. Order yours now! 

MOL ICEreplacement battery packs (in kit form) are available with 
plastic cases for (COM transceivers only. Please enquire about compaL 
ibility with other makes. The MoliKit includes a 6 cell pack, PC doard. 
electronic components, charger and instruction book. Price; $99. US. 
[includes shipping). Order by credit card on our toll free line. Call 
MoliKit 1-800-663-6658. PO Box 82460, N. Burnaby SC. Canada 
V5C 5Z1 (See The Magic of Moll, “ QST, June 1987, pp. 22-25). 

MO&EL® 
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Saturday. Oct. 17. Talk-in on 146.31/ 
91 and 147.90/30. Programs for non¬ 
hams. For more information call Ed 
Swiatlowski WA2URK (315)-487-3417, 
or Viv Douglas WA2PUU (315)-469- 
0590 or write RAGS, PO Box 88, Liver¬ 
pool NY 13088. 

30TH SCOUT JAMBOREE ON THE 
AIR 

OCT 17-18 

Jamboree On The Air. or JOTA, is 
an annual Scouting/Amateur Radio 
event sponsored by the World Bureau 
of the World Organization of the Scout 
Movement. Calling Frequencies are: 
CW-3.590; 7,030; 14,070; 21,140; 
28,190 Voice-3,940; 7,290; 14,290; 
21,360; 28,990. Please move off these 
frequencies to avoid QRM. and PACK¬ 
ET. RTTY, SSTV, ATV on usual 
frequencies. 

EDMOND 
OCT 17-18 

The Edmond Amateur Radio Soci¬ 
ety, a special service Club, will operate 
W5ERY from 1700Z October 17 
to 1700Z October 18. This in cele¬ 
bration of Edmond Amateur Radio 
Society 30th Anniversary as an Am¬ 
ateur Radio Club. The Special Event 
Station will be operated on the shores 
of beautiful Lake Aracdia. Suggested 
frequencies include: 3.870, 7.270, 
14,100 (CW). 14,270 and 147.135 
For more information, contact Edith 
Vaughn KA5YPX, 1020 Juno Circle, 


Edmond OK 73034. 

MARSHALL MO 
OCT 17-18 

The Indian Foothills ARC will oper¬ 
ate WB0WMM from the National Corn- 
husking Championships on October 17 
and 18,1400Z to 1900Z each day. Sug¬ 
gested frequencies: CW-7.11 and 
21.11, phone- 7.235 and 14.235, For 
certificate send a large SASE and OSI 
to WB0WMM (callbook address) or 125 
Lakeview, Marshall MO 65340. 

POTEAU OK 
OCT 17-18 

The Fort Smith AR Area ARC will 
operate special event station W5ANR 
in conjunction with the 1st Annaul 
Green Country Sorghum Festival to be 
held in Poteau OK. Operation will be 
from 1500to0300Z Oct. 17 and 1500 to 
2300Z Oct. 18 in the lower 30 kHz of 
the general phone bands, 28.435 in 
novice phone and 145.01 on packet. 
For certificate, send QSL and SASE to 
FSAARC W5ANR, Box 32, Fort Smith 
AR 72902-0032 

CARLISLE PA 
OCT 18 

On October 18 the C-CARS will 
sponsor the 4th Annual Cumberland 
County Hamfest at the Carlisle Fair¬ 
grounds 7 a m. to 3 p.m. C-CARS is the 
Third Call Area QSL Bureau and you 
may put envelops on file. Talk-in on 
145.52 and 433.3, For additional infor¬ 


mation send a SASE to C-CARS, PO 
Box 448, New Kingston PA 17072. 

QUEENS NY 
OCT 18 

The Hall of Science ARC Hamfest 
will be held at the New York Hall of 
Science parking lot on October 18. 
(The raindate will be October 25). It 
starts at 9 a.m. to 3 p.m. on Flushing 
Meadow Park, 47-01-111 Street, 
Queens New York. Amateur Radio ex¬ 
hibit station, tune up clinic, films. Talk- 
in 144.300 simplex link 233.600 repeat 
and 445.225 repeat. For further infor¬ 
mation call at night Steve Greenbaum 
WB2KDG at (718)-898-5599, or Arnie 
Schiffman WB2YXB (7l8)-343-0l72. 

LAKE TEXOMA LODGE OK 
OCT 24-25 

"NASA and Amateur Radio - Past, 
Present and Future,” featuring Lou 
McFadin W5DID. NASA’s SAREX Pro¬ 
ject Manager, will headline the pro¬ 
grams at TEXOMA HAMARAMA '87, 
scheduled for Lake Texoma Lodge, 
over looking beautiful Catfish Bay. Al¬ 
so on the progam of this ARRL sanc¬ 
tioned hamfest will be the ARRL Forum 
with West Gulf Director Jim Haynie, 
and Vice Director Tom Comstock; and 
technical programs presented by AR¬ 
RL Technical Advisor Al Markwardt, 
and others. A full line of Ladies’ pro¬ 
grams, amateur exams, indoor and out 
door fleamarkets, dealers and QCWA 
activities are also on tap. For additional 


information contact: Texoma Hamara- 
ma Association, PO Box 610892, DFW 
Airport TX 75261. 

HEART OF OHIO HAM FIESTA 
OCT 25 

The Marion Amateur Radio Club will 
hold its 13th Annaul Heart of Ohio Ham 
Fiesta on Sunday, Oct. 25, from 0800 
to 1600 hours at the Marion County 
Fairgrounds Coliseum, Talk-in on 
146.52 or 147.90/ 30, For information, 
tickets, or tables contact Ed Margraff 
KD80C. 1989 Weiss Ave., Marion OH 
43302; (614>-382-2608. 

KALAMAZOO Ml 
OCT 25 

The Southwest Michigan Amateur 
Radio Team and the Kalamazoo ARC 
are Sponsoring the 5th Annual Kala¬ 
mazoo Hamfest. New larger location at 
the Kalamazoo Central High School on 
Oct. 25 at 8 a.m, to 4 p.m. Talk-in 
on 147.64/.04 and 146-52. Walkin VE 
testing. For more information send 
SASE before Sept. 28th to Jim Hast¬ 
ings/Kalamazoo Hamfest l8l3Green- 
biar Dr.. Kalamazoo Ml 49008. 

WAUKESHA Wl 
OCT 25 

The Kettle Moraine Radio Amateur 
Club Inc. will hold its annual Ham Com¬ 
puter. Video Fest at the Waukesha 
County Exposition Center on Sunday 
Oct. 25 at 8 a.m. Please contact KMRA 
Club, 313 Hlllview Circle, Waukesha 
Wl 53188 for more information. 
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Darter ’N’ buy 


MARINE RADIO: Marconi 
Canada CH-125 synthesized AM/ 
SSB transceiver, 22 channels on 
4, 8. and 12 MHz, 125 Walls, 12 V 
dc. Never used, list $1,995, ask¬ 
ing $1,495. Slu Norwood, 70 Rte. 
202 North, Peterborough NH 
03458. BNB047 

QSLs to order. Variety of styles, 
colors, card stock. W4BPD QSLs, 
PO Drawer DX, Cordova SC 
29039. BNB260 

TH£OX £RSMAGAZiN£. Up-to- 
date, informative, interesting. 
Compiled and edited by Gus 
Browning W4BPD, DXCC Honor 
Roll Certificate 2-4. Send for 
sample and subscription informa¬ 
tion today. PO Drawer DX, Cor¬ 
dova SC 29039, BNB261 

XEROX MEMORYWRITER— 

parts, assemblies, boards, manu¬ 
als. Free help with service prob¬ 
lems. W6NTH, Box 250, Benton 
AR 72015 (501) 776-0920. 
BNB404 

HAM TRADER YELLOW 

SHEETS, in our 24th year. Buy, 
swap, sell ham-radio gear. Pub¬ 
lished twice a month. Ads quickly 
circulate—no long wait for results. 
SASE for sample copy. $12 for 
one year (24 Issues). PO Box 
2057, Glen Ellyn IL 60138-2057. 
BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard 
designs or fully customized cards. 
Better cards mean more returns to 
you. Free brochure, samples. 
Stamps appreciated. Chester 
QSLs, Dept. A, 310 Commercial, 
Emporia KS 66801. BNB434 


LEARN CODE on your IBM PC (or 
compatible), Commodore C-64/ 
128, or 512K Macintosh. CODE- 
PRO lakes you from no knowl¬ 
edge to proficient copy. Specify 
computer. $10 plus $2 S&H. Trio 
Technology, Dept. 861, PO Box 
402, Palm Bay FL 32906. BNB490 

POST CARD QSL KIT—Converts 
post cards, photos to QSLs! 
Stamp brings circular. K-K Labels, 
PO Box 412, Troy NY 12181- 
0412. BNB498 

VIDEOCIPHER DESCRAM¬ 
BLING MANUAL—115 pp.— 
$27.45 ppd. Oak Orion—77 pp.— 
$22.45 ppd. Satellite catalog $2. 
Microtronics, PO Box 2517-L, 
Covina CA 91722. BNB513 

SMART BARTTERY CHARGER 

forgell-cells or lead acid batteries, 
by Warren Dion W1BBH. See 
June 1987 QST Magazine for cir¬ 
cuit details. Complete kit, nothing 
else to buy, only $49.95 plus $3.50 
s/h. Order #150“KIT. A&A Engi¬ 
neering, 2521 West La Palma, 
Unit K, Anaheim CA 92801 (714) 
952-2114. BNB531 

HAM RADIO REPAIR, all makes, 
all models. Robert Halt Elec¬ 
tronics, PO Box 8363, San Fran¬ 
cisco CA 94128 (408}-729-8200. 
BNB558 

R-390A Receiver: $115, electron¬ 
ically complete, repairable (gov¬ 
ernment-removed meters, opera¬ 
tion unaffected). R-390A Parts: 
Info SASE. Mint military-spec pull¬ 
out 12AT7, 6AG5, 6AL5, 6BA6: 
$15/dozen, CPRC-26 six meter 
FM transceiver with crystal, hand¬ 
set: $22.50, $42.50/pair- Add 


$4.50/item shipping except R- 
390A, shipped collect. Baytron- 
ics, Box 591, Sandusky OH 
44870. BNB564 

CUSTOM LEATHER RADIO 
CASES for all makes of HTs/scan- 
ners. Free info. Alexander, Box 
1556, Kitchener Ontario N2G 4P2 
Canada. BNB577 
SB-220 OWNERS!—Enhance 
performance—add new features. 
11 step-by-step mods which in¬ 
clude: tuned-input 6-and 160-me- 
ter operation, heavy-duty power 
supply mods, full QSK operation, 
solid-state bias control, and many 
more. Source of parts included. 
One time 50% rebate for new 
mods submitted and two free up¬ 
dates. 10 pages of tech info on the 
3-5002. Order today—$10 per 
copy plus $1 postage. SASE for 
info. Bob Kozlarek WA2SQQ, 69 
Memorial Place, Elmwood Park 
NJ 07407. BNB581 
WANTED: Lafayette PrivaCom 
3C, 525, 625. or GE 5813B. RA¬ 
DIO, 2053 Mohave Dr., Dayton 
OH 45431. BNB589 
CHRISTIAN INVESTIGATOR 
NET Write N9FAQ Blau. 1127 
West Hwy 20, Michigan City IN 
46360. Three stamps, please. 
BNB590 

WANTED: Military radios and re¬ 
lated equipment. Circa: WW II. 
Command and Field Issue. ARC- 
2, BC375, BC223, Etc. Complete 
Collections or Single Sets. Con¬ 
tact: KA1GON; (617) 396-9354 or 
write: 501 Mystic Valley Pkwy, 
Medford MA 02155. BNB595 
CONTESTERSI Send in your tog 
score with general purpose con¬ 
test entry forms. 70 spaces. $19/ 
100, post paid. Free info: Mr. 
Moist. Box 2143, Elko NY 89801. 
BNB598 

ALUMNI OF LOUISIANA STATE 
UNIVERSITY please write Doug 
Hensley WJ5J, 5054 Holloway Av¬ 
enue, Baton Rouge LA 70808. 
BNB601 

MINI AMORPHOUS SOLAR 
MODULES work in roomlight! Use 
as micro power supply, small bat¬ 
tery charger, sensor. Convert bat¬ 
tery calculator to light, maintain 
memory batteries. 1V 2 -V size: 9pA 
indirect roomlight to 5.75mA di¬ 
rect sunlight. 3-V size lOpA indi¬ 
rect roomlight to 3V^mA direct 
sunlight. Wholesale cost: $1.05 
each V/^-V size and $1.75 each 
3-V size plus $1 flat shipping 
charge. Frank Alexander K6UUU, 
540 Discovery Bay Blvd., Byron 
CA94514.BNB602 
COMMODORE 128/64 OWN¬ 
ERS—Pass your Code Exam! 


Novice through Extra. Random 
QSO's, Random Groups. More 
Ham Programs Available. 12-Volt 
power supplies for Vic-20, C-64, 
C-128, and lie. 12-Volt Monitors. 
Send for free flyer. THE PEGA¬ 
SUS PROJECT. PO Box 10079, 
Fairbanks AK 99710. BNB608 

BEAM HEADINGS, YOUR QTH 

to 500 locations. In protective cov¬ 
ers suitable for binder. $5.00. 
NW2J, 1529 Sunset Road, Castle- 
ton NY 12033. BNB609 

MODULATION TRANSFORMER 
WANTED: 500w up. Multi-tap. 
or complete modulator. Bob Matt¬ 
son KC2LK, 10 Janewood, High¬ 
land, NY 12528 (914) 691-6247. 
BNB610 

AM TRANSMITTER WANTED: 

500w up, plate modulated. Bob 
Mattson KC2LK, 10 Janewood, 
Highland, NY 12528 (914) 691- 
5247. BNB611 

MARCO: Medical Amateur Radio 
Coucil, operates daily and Sun¬ 
day nets. Medically oriented ama¬ 
teurs (physicians, dentists, veteri¬ 
narians, nurses, therapists, etc.) 
invited to join. For information, 
write: MARCO, Box 73‘s, Acme. 
PA 15610. BNB612 

Volcegate Communications 
Noise Reduction-Our exclusive 
“dynaspan" noise reduction, au¬ 
dio gated squelch, 2 notch & 1 
peak active filter, automatic tape 
recorder activator, audio amplifi¬ 
er, and more! See the Bob Grove 
review in the 5/87 issue of Moni¬ 
toring Times. An SASE gets you 
our free brochure or send $3.50 
(credited toward purchase) and 
we’ll include our demonstration 
cassette. Voicegate $109.95. 
Power pack $9.95. JABCO ELEC¬ 
TRONICS. R1, Box 386, Alexan¬ 
dria, IN 46001.BNB613 

KENWOOD 430S owners only! 
Stop Scan automatically resumes 
the scan AFTER the transmission 
finishes! SASE for free brochure. 
Kit $19.95. Assembled $29.95. 
JABCO ELECTRONICS. RI.Box 
386, Alexandria, IN 46001. 
BNB614. 

WANTED. DRAKE R7A. MS7. All 
letters answered. Tony FIcarra, 
144 Gladstone Avenue, Wollon¬ 
gong. NSW. Australia 2500. 
Phone (042) 292573. BNB615 

Gonset Commander Transmit¬ 
ter and Super 6 Receiver; both 
work; very good condition; $75.00 
OBO- (417) 781-5243, Jon Dan- 
ford, 2115 Joplin Ave., Joplin 
MO 64801.BNB616 
DX Adventure on Montserrat only 
$300/week. Details: Chod Harris 


Barter ’N’ Buy advertising must pertain to ham radio products or services. 

I U Individual (noncommercial). 25c per word | 

O Commercial.... 60c per word 

I Prepayment required. Count onty the words in the text. Your address is | 
free. 73 cannot verify advertising claims and cannot be held responsible 
I for daims made by the advertiser. Liability will be limited to making any | 
necessary corrections in the next available issue. Please print clearly or 
I type (double-spaced). I 


I 


I No discounts or commissions are available. Copy must be received in | 
Peterborough by the fifth of the second month preceding the cover date, 
j Make checks payable to 73 Magazine and send to: Suzanne Des Rochers, j 

Barter 'N* Buy, 73 Magasdne, WGE Center, Peterborough NH 03458. 

I____I 
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VP2ML Box 4881-7, Santa Rosa, 
CA95402. BNB618 

ICOM u2AT OWNERS—Full 
transceive mod. Send your rig & 
check for $25.00. 24 hr turn 
around. Add $10.00 for Fed-X 
shipping. Jim Hong KA8ZGP, 
3404 Pine Ridge Drive, Jackson, 
MI49201.BNB619 

SCARA INDOOR HAM RADIO 
AND COMPUTER FLEA MAR¬ 
KET. Sundya, November 15,1987 
at the North Haven Park and 
REcreation Center. 7 Linsley 
Street, North Haven, CT. Sellers 
admitted at 7 a m., Buyers from 9 
a.m. to 3 p.m. Tables are $10.00 in 
advance, $15.00 at the door. Gen¬ 
eral admission $2.00 per person. 
Talk-in on 146.01/.61. Reserva¬ 
tions for tables must be received 
with check by Nov. 4,1987, and NO 
reservations by phone. For infor¬ 
mation or reservations, S.A.S.E. 
to: SCARA Fleamarket, P.O. Box 
81, North Haven, CT 06473 or call 
between 7 p.m. and 10 p.m. Brad 
at (203) 265-6478. BNB620 

WANTED: EQUIPMENT AND 
RELATED ITEMS. The Radio 
Club of Junion High School, 22 
NYC, Inc. is a non-profit organiza¬ 
tion, granted 501 (c) (3) status by 
the IRS, incorporated under the 
laws of the State of New York with 


the goal of using the theme of 
Ham Radio to further and en¬ 
hance the education of young 
people. Your property donation 
would be greatly appreciated and 
acknowledged with a receipt for 
your tax deductible donation. 
Please contact WB2JKJ using the 
callbook or telephone (516) 674- 
4072, 24 hours, seven days a 
week. Thank you. BNB621 

WANTED; Opertional A.C. Power 
Supply for GONSET G-76 Trans¬ 
ceiver, K8HVG, 3520 Campbell, 
Dearborn, Ml 48124. BNB622 

CASA MARCONI, INC. Pre¬ 
owned communications equip¬ 
ment. We do repairs. CASA MAR¬ 
CONI, INC., 7189 SW 8th Street, 
Miami. FL 33144, (305) 264-8443. 
BNB623 

SUPERFAST MORSE CODE 
SUPEREASY. Subliminal cas¬ 
sette. $10 LEARN MORSE CODE 
IN 1 HOUR. Amazing new super- 
easy technique. #10. Both $17, 
Moneyback guarantee. Free cata¬ 
log: SASE. Bahr, Dept 73-6, 2549 
Temple. Palmbay, FL 32905, 
BNB624 

ALL DAY POWER FOR YOUR 
HT, VCR, TV! Slimline, Re¬ 
chargeable, 12v pack. Padded 
Cordura (tm) nylon case with 
quick-clip belt for the lightweight 


solution to your portable power 
needs. 5 Amp-hour capacity. 
Overload protection, and Sealed 
lead-acid construction, without 
“discharge memory.” Accepts 
“cigarette lighter” power plugs. 
Includes IIOv charger, $74.95 
plus $3.00 shipping. HamVen- 
tures. 405 West 45th Street, Love- 
lend.CO 80538. BNB625 

Homebrew projects lists. SASE 
WB2EUF, Box 708, East, Hamp¬ 
ton, NY 11937. BNB626. 

QSLs & RUBBER STAMPS- 
TOP QUALITY! States, World 
Maps, USA, Key, Shuttle, Globe 
QSLs. Report Form Rubber 
Stamps. More! Sample Pack—50 
cents—Ebbert Graphics D-7, 
Box 70, Westerville, OH 43081” 
BNB627 

DEAD BATTERY PACK??? Ni- 
Cad cells / inserts / rebuilding. AA 
500mah $1.50, (W/Tabs $1.65) 
2/3aa 270MAH $1.85, 2/3af 
450MAH $2.40, iCOM bp3 
270MAH INSERT $14.95, KW/TR 
2400 Insert (minus plus) $18.95. 
OR: Mail your pack to us for a 
Rebuild-Quote. If you don’t ac¬ 
cept. we return, NO CHARGE! In 
PA add 6% Add $2.00 S&H/order. 
CUNARD ASSOCIATES R.D. 6. 
Box 104, Bedford, PA 15522. 
BNB628 


WANTED: Cop Victern one pro¬ 
gram tape. For vicmodem phone. 
For Vic-20 computer. Larry Bailey, 
303 Lansing Ave, Louisville, KY 
40214. BNB629 

CODE PROGRAMS. Apple/C-64 
37 Modes, Graphics, Lessons, 
Wrdprcsr, etc. LARESCO, POB 
2018,1200 Ring Road, Calument 
City, IL 60409 (312)891-3279. 
BNB507 

COMMODORE CHIPS. Autho¬ 
rized Distributor, Factory Fresh. 
#6526/6510-$9.95. #6581-$12.85, 
#6567-$14.75, #8701-$7.25, PLA/ 
82S100-$12.50, 901225/226/227/ 
229-$10.95 and many oth¬ 
ers....Heavy Duty Power Supply 
for C64-$27.95...Call Toll Free 
800-248-2983 (outside NY or 914- 
356-3131. Kasara Microsystems, 
Inc. 33 Murray Hill Drive, Spring 
Valley, NY 10977. BNB529 

COMMODORE REPAIRS. We are 
the largest Authorized Service 
Center in the country and we re¬ 
pair your Commodore computer 
within 3 to 4 days. (Our prices are 
low; eg. C64-$39.95). New ROMS 
just received for updating C-128/ 
1571, A MUST. C64 Power Supply 
$27.95. Call Toll Free 800-642- 
7634 (outside NY) or 914-356- 
3131. Kasara Microsystems, Inc., 
33 Murray Hill Drive, Spring Val¬ 
ley, NY 10977. BNB587 


Never Say Die 

from page 63 

dr $80. Blank video tapes were 
ibout $50 each 

They do a pretty good job of 
ceeping all this quiet. Other than a 
ximmunist newspaper from New 
/'ork, I saw no American papers 
)r magazines—even for sale to 
ourists. I checked the short wave 
)ands frequently with my Sony 
ind never heard a single Voice 
)f America station able to get 
hrough the Russian jammers, 
’ve heard that the thousands of 
amming stations are run mostly 
ty Russian hams. Makes sense. 

I didn't see any American TV 
•rograms. Heck, they don’t have 
lany radio or TV stations. I tuned 
le broadcast band and heard a 
ouple weak stations in Moscow 
nd two strong ones in Leningrad. 
M? One station part time. No 
fonder they read a lot of books, 
t/ithout much radio, TV and 
lovies, what else? Lines, I guess. 

Though Tm glad I went, Im not 
nxious to go back. Oh, if I could 
isit some of the other Soviet 


republics I might do it—mostly to 
get my country-visited count up 
and partly to see if things are as 
drab and dreary all over the 
USSR. 

I shopped hard in their tourist 
stores, looking for something to 
bring back. The only thing which 
came close was a toy Russian car 
which I almost bought Just to show 
how poor the quality of the Rus¬ 
sian cars is. The toys all had 
crooked and bent doors—very re¬ 
alistic—even worse fitting than 
American cars! 

If Russia ever lets its people 
know what a difference there is 
between their life style and that 
of America, Europe and a grow¬ 
ing bunch of Asian countries, I'll 
bet the students would start a 
new revolution. That might keep 
the government too busy to con¬ 
tinue their mischief in Nicaragua, 
Cuba, Angola, Mozambique. Bur¬ 
ma, Syria, Iraq, Afghanistan, and 
so on. 

No, I don’t think Fritos are a 
measure of the success of a coun¬ 
try, but where you have one 
example after another of what 


free enterprise can accomplish in 
building a country rapidly and 
providing its people with a quality 
of life in food, education, enter¬ 
tainment and happiness, I can’t 
give the Russian system much 
credit. 

Funny thing—most of the daily 
tours showed us churches—al¬ 
most all taken over by the govern¬ 
ment and either closed or used as 
museums. In Suzdal there were 
36 churches, with only one permit¬ 
ted to still be used. Yet, they have 
little else to show. Even after 70 
years of communism there’s not 
much to show. 

Their schools still depend most¬ 
ly on rote learning to pass ex¬ 
ams—and unless they pass diffi¬ 
cult exams they aren’t permitted 
to advance in their “education" 
and they’re be stuck in a low-pay¬ 
ing job. Since memorization has 
been proven to be one of the least 
efficient ways to educate people, 
they've got a terrible problem. But 
let's not let them know about it 
since one of the last things we 
need is a more progressive and 
efficient Soviet Union stiring up 


trouble to destabilize the world. 

If I do decide to try another trip 
to Russia, I'll try to start two years 
ahead and work my way through 
their bureaucracy so I can visit a 
ham club. I'll also know to bring 
along Kleenex, soap, toilet paper, 
plenty of medical supplies and 
lots of gum to give the kids. 

Their view is that our having 
twenty kinds of soap in our super¬ 
markets is a waste—who needs 
more than one? How can we ex¬ 
plain that it’s the twenty brands of 
soap being available which pays 
for our television entertainment— 
for our magazines, radio. It's the 
competition which keeps prices 
low and quality high. Our system 
works very well—their’s doesn’t. 

Yes, there are some private 
enterprises in the USSR, but they 
are only family or group enter¬ 
prises, since no one is permitted 
to hire anyone for a salary. This 
puts a lid on the size of business¬ 
es, keeping them entirely mom 
and pop. 

If you’re able to actually talk 
with any of the Soviet hams 
please let me know.H 
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73 INTERNATIONAL 


NOTES FROM FN42 

THE October day to celebrate is 
Saturday the 24th—United Na¬ 
tions Day, The various October 
days celebrated by nations 
around the world will be listed 
here as usual, so hams can say 
Happy (whatever) as appropriate, 
but on the 24th all hams every¬ 
where can say with special em¬ 
phasis, Hello Brother! (Frere, 
Bruder, Hermano, Brat ... and for 
the word in Chinese, the sixth offi¬ 
cial United Nations language, 
well have to ask our correspon¬ 
dent, Chang Han Dong.) You are 
on your own with any of the other 
nearly 200 languages of the world 
(spoken by a million or more; there 
are countless spoken by smaller 
populations.) 

National Day: 1—China, Cyrus, 
Nigeria; 12—Spain (Dia de la 
Raza); 26—Austria. National 
Foundation Day, 3 — S. Korea; 
7 — E. Germany. National Holi¬ 
day, 28 — Greece. Three Inde¬ 


pendence Days: 4—Lesotho; 
12—Equatorial Guinea; 28— 
Czechoslovakia. 

Republic Days: 5 — Portugal; 
9—Kmer Republic, Cambodia: 
27—"‘3Zs*' Day, when Zaire 
became the Republic of Zaire; 
29—Turkey. The 8th is Con¬ 
stitution Day in the USSR, the 
20th is Guatemalans Anniver¬ 
sary of the 1944 Revolution, and 
the 21st is Revolution Day in 
Somalia. 

The 2nd is Erntedankfest in 
Germany, and Canada 's Thanks¬ 
giving Day is on the 12th. Latin 
America and the US can be thank¬ 
ful on Columbus Day, also on the 
12th. Mothers get thanked in 
Malawi the 17th, King Chu- 
latongkronis on his Day in Thai¬ 
land on the 23rd. 

The 10th—Health-Sports Day, 
Japan; 14th—Young Peoples 
Day, Zaire; 22nd—Labor Day, 
New Zealand; 31st — Hallowe^en 
in the U.S. 



AUSTRALIA 


Jim Joyce VK3YJ 
44 Wren Street 
Altona3018 
Victoria 
Australia 

NOVICES ON TWO METERS 

Australia is now also going 
through the dilemma of—will we? 
or won't we?—have Novice oper* 
ators on two meters. We have, of 
course, the usual on-air com¬ 
ments both for and against, with a 
poll being conducted by the WIA 
magazine, submissions to the De¬ 
partment of Communications, 
and so on. Below is a proposal by 
Jim Linton VK3PC and Rodger 
Harrison VK2ZTBthat looks at the 
problem and offers a viable alter¬ 
native to the head-in-the-sand de¬ 
structive criticism so common to¬ 
day within the amateur radio 
fraternity. 

It is with the authors* and WIA*s 
permission that I reprint this, as it 
does in part go along a route simi¬ 
lar to the USA Novice amateur li¬ 
cense. 

License Restructure Proposal 

The need for restructure of Aus¬ 
tralia's license system has been 
ignored by the 1987 WIA Federal 
Convention proposal to give 
Novices the entire two-meter 
(144-148 MHz) band. 

That proposal, generated at the 
Convention, and supported by 
Federal Councillors from all Divi¬ 
sions except VKI, arose out of two 
considerations. 

The first was the desirable 
“common band" for all grades of 
license. The second, which was 
the major factor in intense lobby¬ 
ing at the Convention, was the im¬ 
pact of the JAA/K reciprocal li¬ 
censing agreement. 

That agreement, effective from 
February, has consequences for 
the Novice license and Australia's 
license restructure generally. 

Japan has a long-established 
telephony license, with an exam 
of a lower level than the Australian 
Novice and no telegraphy exam. 
The JA Telephony licensees oper¬ 
ate on low power on HF bands 
other than 10 and 14 MHz. 

Under the JA/VK reciprocal 
agreement, such JA licensees vis¬ 
iting Australia have been given 
permission to use FM (10 W) on all 
bands 50 MHz and above. 


How the agreement was 
reached, the WlA’s involvement, 
and the full story about that exer¬ 
cise is unclear. But what is plain is 
that the agreement now has a di¬ 
rect influence on the license struc¬ 
ture in Australia. 

The fact is that should an Aus¬ 
tralian Novice licensee take the 
Department of Communications 
to the Administrative Appeals Tri¬ 
bunal on equal opportunity 
grounds. DOC could not defend 
the denial of Australian Novice's 
telephony privileges on all bands 
50 MHz and above. It has brought 
about a de facto Telephony li¬ 
cense in Australia. 

In hindsight, a two-year tenure 
should have been placed on the 
JA Telephony licensees operating 
in Australia under the reciprocal 
agreement. It is essential that the 
agreement be re-negotiated to in¬ 
clude a tenure. 

To attract the bottom-rung be¬ 
ginner in radio and to expose 
them to the broad scope of the 
hobby of amateur radio, a Tele¬ 
phony license should be intro¬ 
duced in Australia. 

The theory syllabus for this li¬ 
cense could include the neces¬ 
sary elements of basic electricity, 
magnetism, radio frequency gen¬ 
eration. modulation, propagation 
and interference. 

This grade of license could 
have FM telephony privileges on 
52.500-54.000 MHz and a seg¬ 
ment on 70cm, at a maximum 
power of 10 W. 

The Australian Telephony li¬ 
cense must have a limited tenure 
of two years. 

An integral part of restructuring 
the license system is restoration 
of the Novice license syllabus and 
question bank pool. It has become 
clear that the Novice license with 
its recently revised syllabus no 
longer adheres to its original in¬ 
tention or definition. 

The Novice license should be 
given additional privileges identi¬ 
cal to the Telephony license on 
six meters and 70 centime¬ 
ters, but with a maximum pow¬ 
er output of 30 Watts—plus SSB 
on the segment 52.030-52.200 
MHz- 

The enhancements for the 
Novice proposed above are de¬ 
signed to be greater than those 
given to JA licensees under the 
reciprocal agreement, meet the 
common-band requirement, yet 
are not a disincentive to upgrade 
by giving Novices the entire two- 
meter band. 

A further aspect of license re¬ 
structure should be the introduc- 



PHONE REMOTE 

MOOa SOOOA 

OPERATE YOUR 

HOME BASE STATION EVEN 

WHEN YOlfRE NOT AT HOME 




PHONE REMOTE is an interface between 
your home base station and your home tele- 
phone lina It allows opmalmn of your home 
base station from any touch tone telephone 
using the touch tone pad to control PUSH- 
TOTALK. PHONE REMOTE works with any 
transceiver, HF, VHF or UHF. ACTIVITY and 
PUSHTD-TALK timers are provided in case 
the telephone connection is lost. All opera¬ 
tional features are switch programmable. 


Communications Electronics Specialties, Inc. 
8^ South Orlando Avenue 
Winter Park, Florida 3Sm 
1^11 Fmm 1 - 800-^-9956 
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tion of an intermediate license, to 
serve two purposes. 

Firstly, to bridge the gap be¬ 
tween the Novice and AOCP/ 
Limited licenses, and secondly, 
to attract those people who in¬ 
creasingly these days gain an 
interest in electronics through 
computers and computing. It is 
an essential step if the Amateur 
Radio Service is to survive by 
being more attractive to people of 
all ages. 

The intermediate license would 
require a candidate to have 
passed the Novice theory, plus a 
supplementary exam on elemen¬ 
tary digital subjects and FM. It 
would have the six-meter privi¬ 
leges afforded to the Novice li¬ 
cense, plus 70cm segments on 
433-435 and 438-440 MHz cov¬ 
ering FM simplex FM repeaters 
and digital modes, but all selected 
to avoid the satellite band. 

A candidate who passed the in¬ 
termediate theory exam/s and the 
Novice telegraphy exams would 
have the Novice HF privileges 
plus permission to use RTTY, 
AMTOR, ASCII, FAX, SSTV and 
Packet on the segment 28.200- 
28.300 MHz. 

The data mode privileges would 
enable Australian intermediate 
licensees to communicate with 
USA Novices who have those priv¬ 
ileges on that band segment. 

Being examined on FM, the 
Intermediate licensees should 
either be permitted into the FM 
international segment 29.000- 
29.700 MHz and/or FM repeaters 
be allowed In Australia within the 
current Novice band. 

Intermediate licensees should 
have access to the 1.2 GHz band 
in the future. 

Holders of the combined Nov¬ 
ice/Limited (K-call) license would 
automatically be given the digital 
and other HF privileges of the In¬ 
termediate license. 

The above restructure of Aus¬ 
tralia's license system would 
make the hobby appropriate to to¬ 
day’s technology and improve its 
attractiveness to potential radio 
amateurs. It sets out new entry 
points into the hobby, and a logi¬ 
cal upgrading path leading to in¬ 
creased numbers of licensees 
with AOCP and Limited license 
qualifications. 

The particular privileges pro¬ 
posed in this document repre¬ 
sent a balance between a number 
of conflicting considerations in¬ 
cluding the consequences of the 
JA/VK reciprocal agreement. 
These privileges are intended to 
encourage upgrading by those 


who have the motive to attain 
the skills. 

The aim is to give newcomers 
an attainable entry into the hobby. 
Later, the intermediate license 
gives a taste of digital modes, en¬ 
couraging further upgrading. 


Linton-Harrison 
License Restructure Chart 


Unrestricted 

(AOCP) 

Combined 

(K-call) 

Limited 


Intermediate 
(Without CW) 
Intermediate 
(WIthCW) 


Novice 


Telephony 
(2-yr. tenure) 


All bands and 
modes. Full power. 
Limited privileges 
plus Intermediate 
HF privileges 
All bands 50 MHz 
and above. No mode 
restrictions. Full 
power. 

Novice six and 70cm 
plus FM and digital. 
As above plus 
Novice 

HF bands, 10-meter 
digital and FM. 
HF80.15,10; 
6-meter SSB and 
FM,70cm FM.VHF/ 
UHF power 30 W. 

Six meter. 70cm. 

10 Watts FM 


The document follows on from 
the discussion paper: “Amateur 
Radio—Future Direction,” co¬ 
authored by VK3PC and VK2ZTB 
in December of 1985. Like that 
document, its purpose is to pro¬ 
mote discussion. It does not nec¬ 
essarily reflect the official view¬ 
point of the WIA or any division of 
theWIA. 



BRAZIL 

Carlos Vianna Carneiro PY1CC 
Afonso Pena, 49/701 
20270 Rio de Janeiro 
Brazil 


SIX NEW AWARDS 

Being part of a Brazilian CW 
group like the Carioca Woodpeck¬ 
ers, PPC, means keeping a per¬ 
manent watch about all CW prac¬ 
tice around the world. To develop 
the use of normal bands, to bring 
friends to the amusement of multi¬ 
bands, the Brazilian PPC has just 
launched six new awards, greet¬ 
ing not just Brazil but friends on all 
continents. 

Our 5BPPC Award required 
working five different Brazilian 
prefixes on each band: 10-15-20- 
40 and 80 or 160 meters, “AND 
one PPC member per band, no 
matter which band for PPC mem¬ 
bers* QSL.” 

Now the following join PPC’s 


more than 20 funny awards: All for 
contacts valid from January 1, 
1985; GCR list, no QSLs for any of 
the awards; 5 IRCs fee for each: 
5BABR (5 bands Brazil). 5BAEU 
(Europe), 5BAAS (Asia), 5BAAF 
(Africa), 5BAAM (Americas), and 
5BAOC (Oceanie). 

5BABR. Work three Brazilian 
QSOs (at least two different 
states) per band (same bands 
plus 80 or 160) for 15 QSLs total, 
two of which must be PPC mem¬ 
bers. 

For each of the other 5 
awards: Work three QSOs per 
band (same five bands) with at 
least two different countries of the 
specific continent on each band, 
plus one QSL with a PPC mem¬ 
ber, for 16 QSLs. 

Request awards from: PPC 
Awards Manager, PO Box 18003 
Rio, Rio de Janeiro 20720 Brazil. 

Locator System Awards 

The PPC group is also working 
on the lARU World Locator sys¬ 
tem. and has two new awards, the 
PYLQCandthePPPYl. 

PYLOC, Work Brazilian ama¬ 
teur stations employing the lARU 
locator system, six-digit locator on 
site shown as prime QTH on their 
licenses. (Temporary allowance is 
made for use of geographical co¬ 
ordinates until locator system is 
completed.) A station may oper¬ 
ate from a site other than its prime 
QTH; portables must clearly show 
LQC corresponding to site. 

QSL valid from January 1, 
1986. Initial series of 100 LQC 
(subsquares spread over at least 
five Fields; followed by four series 
of 25 LQC each and one addition¬ 
al Field each, minimum. GCR, no 
QSLs. 5 IRCs to PPC Certificate 
Manager at the same address as 
the Awards Manager, a few lines 
above. 

PPPY1. Like PYLQC but QSLs 
from operators within the states 
of Espirito Santo (PP1) and Rio 
de Janeiro (PY1). Initial series of 
50 LQC spread in at least two 
squares, followed by four series of 
15 subsquares each, and one ad¬ 
ditional square each, minimum. 
GCR, no QSLs, 5 IRCs to Certifi¬ 
cate Manager. 

The Carioca Woodpeckers 
Group is preparing QTH Locators 
for all its members, and computer 
programs are doing a fine job al¬ 
though accurate coordinates are 
not easy to find for some members 
living far from main centers. 

If you are interested in knowing 
all of the 28 PPC awards, send an 
SASE and one IRC to the address 
of the Certificate Manager. 


And, by the way, this year’s 
WWSA CW Test was very, very 
good. We are planning plenty of 
first class modifications so friends 
will find still better conditions to 
face 1988's World Wide South 
America CW Contest! 



ISRAEL 


Ron Gang 4Z4MK 
Kibbutz Urim 
NegevM.P.O. 85530 
Israel 

POSTAGE STAMP HONORS 
AMATEUR RADIO 

On June 14, the Israel Post 
Office issued a stamp valued at 
2.50 Shekels [US $1,55 on 7/28 - 
Ed.J honoring radio amateurs. 
Along with the stamp and first- 
day covers bearing the insignia 
of the Israel Amateur Radio Club, 
was distributed a pamphlet out 
lining the history of amateur ra¬ 
dio in the country, its significance 
in communications emergencies, 
and as a technically enriching 
activity. 

Behind the scenes, Mark Stern 
4Z4KX, lARC Awards Manager 
and collector of amateur radio 
postage stamps, had been lobby¬ 
ing the Post Office Philatelic Ser¬ 
vice for years to issue a ham radio 
stamp. Mark’s persistence at last 
bore fruit and with excitement he 
announced to us that in time for 
the lARC's 40th birthday the 
postal authorities would put out 
the stamp. 

In a special ceremony on the 
first day of issue, in which Mark, 
representatives of the lARC, and 
the Ministry of Communications 
took part, the stamp and first-day 
cover were presented along with 
many speeches praising the pub¬ 
lic service record of the amateur 
radio community in Israel. Qffi- 
cials from the Ministry said that 
they would work to preserve the 
interests of the amateurs in inter¬ 
national conferences. Thus, the 
worldwide family of hams can 
count on one more country to cast 
its vote in favor of preserving the 
ham bands. 

The lARC has purchased a 
quantity of first-day covers of the 
stamp, and these will be available 
on a first-come, first-serve basis. 
Those interested should send a 
check—which will cover all 
costs—for US $5.00, payable to 
the Israel Amateur Radio Club for 
each first-day cover desired. Mail 
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The 2.50 Shekel stamp honoring amateur radio. This is from the bottom 
strip of a page of stamps. "Israel Radio Amateurs" appears on the 
stamp in Hebrew. The first-day cover has the words in both English and 
Hebrew, and the special cancellation includes the lARC logo. 



XEIGGU (left) receives a plaque and certificate from Rami Shlain 
4Z4LX for his Mexico disaster emergency work. 


to lARC Stamp. POB 4099, 61040 
Tel-Aviv, Israel. 

lARC ANNUAL ASSEMBLY 

The end of June saw the mem¬ 
bership of the lARC convene in 
Tel-Aviv to elect new officers for 
the coming year, discuss Club 
policy, issue awards of merit, and 
get together for an opportunity for 
eyeball QSOs. 

Speaking for the Ministry of 
Communications. Mr. Alon Bar- 
Sela 4X1AB announced that 
Sweden, Australia, and Paraguay 
have signed reciprocal licensing 
agreements with Israel and nego> 
tiations are going on with two oth¬ 
er countries. He also said that the 
Israeli representatives to the up¬ 
coming international conference 
on the mobile radio service had 
been instructed to vote in the 
interests of the amateur radio 
service. 

Amongst the recipients of cer¬ 
tificates of special merit, Shimon 
Kushnir XEIGGU is of special 
note to our readers. During the 
Mexican earthquake disaster, 
Shimon single-handedly formed 
the Mexican end of a round-the- 
clock link that originated thou¬ 
sands of health and welfare mes¬ 
sages to relatives and concerned 
parties in Israel. 

INFORMATION NEEDED 

Many hams in Israel and all 
over the world received certif¬ 
icates from the Amateur Radio 
Association of Mexico in recog¬ 
nition of their work during the 
Mexico calamity. Shimon is com¬ 
piling a book on the traffic-han¬ 
dling activity between Israel and 
Mexico during that period and 
will be greatly appreciative of 
any information you may have on 
the matter, personal stories, 
newspaper clippings, etc. Please 
address to Shimon Kushnir 
XEIGGU, Monte Chimborazo 
580-402, Mexico City 10 D.F., 
Mexico. 

HAMS GIVE EXAMS 

For the first time, the Ministry 
of Communications* amateur ra¬ 
dio examinations for all three 
classes of licenses were adminis¬ 
tered by volunteers of the lARC. 
under Ministry supervision. The 
Club is working on a bank of multi¬ 
ple-choice questions that will 
speed up marking; and exams are 
being held four times a year now 
instead of twice because of the 
added volunteer manpower. More 
and more youngsters are being 
heard on the air—an encouraging 
sign when in many countries 


hams are bewailing the lack of 
new blood. 



NORFOLK ISLAND 


Kirsti Jenkins-Smith VK9NL 
POBOX90 
Norfolk Island 2899 
Australia 

ISLAND INVADED 

Modern times continue to catch 
up with us here. One year ago it 


was decided that we should not 
have TV on the Island due to the 
high cost involved. But recently, 
out of the blue, a gentleman came 
along who set about to show us 
what we were missing. He con¬ 
ducted TV tests for one week by 
picking up the AUSSAT satellite 
TV channel with a dish antenna on 
the Island's 900-foot-high Mt. Pitt 
and retransmitting the signal for 
all and sundry to receive in their 
living rooms. 

Needless to say, this exercise 
whet the appetite. A petition was 
signed by enough people to put 
pressure on the local government, 
and, hey, presto! From August 


1987, the radio amateurs on Nor¬ 
folk Island had to start reading up 
on TVI! 

In a way it is the end of an 
era. Until now we have been able 
to skip whole chapters of radio 
handbooks and lengthy articles 
in many publications. But now 
our unconcerned freedom from 
TVI has ended- Of course, there 
has been the odd claim of VCR 
interference. VCR has been 
around for years and some of 
the hire tapes are badly copied, 
with squiggles and lines. It be¬ 
came popular a few years ago to 
blame the poor quality on amateur 
radio. There was even dire talk of 
having amateur radio banned as 
“a public nuisance,” but this was 
never put to the test. During a peri¬ 
od of low activity, ham-radio-wise, 
while Jim and I were both off the 
Island, the squiggles and lines re¬ 
mained, and perhaps the penny 
dropped. In any case, people be¬ 
gan to understand that copies of 
tapes which have been viewed so 
many times that they have be¬ 
come just about transparent do 
not make for crystal-clear VCR 
performance. 

TVI Teapot Tempest 

Norfolk Island comes under 
Australian laws regarding com¬ 
munications and related matters. 
In recent times, the Government 
introduced a new law governing 
standards of electronic equip¬ 
ment. In theory, it is an offense 
to sell, buy, or own a substan¬ 
dard piece of equipment which 
does not satisfactorily reject rf. It 
is doubtful that this law was made 
for the benefit of amateur radio. It 
was more likely a means to com¬ 
bat people picking up signals from 
other and more sensitive trans¬ 
missions on their toasters, elec¬ 
tronic organs, VCR, etc. However, 
it is to be hoped that in the long run 
the law will also benefit amateur 
radio, so that when the neighbour 
who owns a little radio built into a 
teapot or ashtray complains of in¬ 
terference, the average amateur 
will have a leg to stand on, and 
won't have to transform a two-bob 
radio into a legally acceptable re¬ 
ceiver just to keep the peace. 

The potential TVI problem is 
something else. In the normal 
manner of resident operators, 
houses on the Island have enough 
distance between them for this not 
to be an unbeatable obstacle. But 
visiting hams who want to operate 
from their hotel rooms may meet 
some objections. Hotels and holi¬ 
day apartments will have televi¬ 
sion sets installed in all rooms. 
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TVI will raise its ugly head the way 
it does in cities of apartment 
blocks. Unless, of course, the av* 
erage tourist continues to appreci¬ 
ate the freedom from TV, the get- 
ting-away-from-it-all, which up to 
now has been one of the slogans 
used for attracting visitors to the 
Island, may have to be reconsid¬ 
ered. Time will show. 

HAM POPULATION UP 14%! 

Meanwhile, the resident ama¬ 
teur radio population has in¬ 
creased. Phil VK9NP is active on 
all bands including 160. He oper¬ 
ates SSB, RTTY, and some CW. 
QSL Phil direct to PO Box 39, Nor¬ 
folk Island 2889, Australia. Being 
employed on the Island, Phil 
should be with us for some time to 
come. By joining us, he has 
swelled the number of licensed 
amateurs on Norfolk Island to 
eight. 



PHILIPPINES 


Leo M. Almazan WA6LOS/DU2 
10098 Knight Drive 
San Diego CA 92126 


Hello, again, everyone. It's 
been a year since I wrote last for 
the International Column, I am 
now working at the Naval Ocean 
Systems Center here in San 
Diego in one of the premier R&D 
labs of the Department of the 
Navy. My projects, however, will 
provide me an opportunity to trav¬ 
el to both Clark Air Force Base 
and Subic Naval Base, in DU- 
land, at least twice a year, so I still 
will continue to provide interesting 
write-ups on amateur radio activi¬ 
ties there with the help of a lot of 
my DU and portable DU friends. 

CHANGES 

A lot has happened in the Philip¬ 
pines since my last article last 
year. Of course, everyone by now 
has heard of the “peaceful" revo¬ 
lution that occurred February, last 
year. With the demise of the Mar¬ 
cos regime also came sweeping 
changes in the whole administra¬ 
tive structure of the government. 

The National Telecommunica¬ 
tions Commission has a new com¬ 
missioner. Commissioner Sy has 
replaced Brigadier General (Ret.) 
Carreon, Rumor has it that the re¬ 
districting of amateur call prefixes 
will be in parallel with the current 
political districts. 


DU1 will stay as is, but DU2 to 
DU9 will change: DU2 (and /DU2, 
Clark AFB and Subic NB) will be 
DU3s, which was the Mountain 
Province district. Most of the 
grumbling probably will come 
from DUS to DU9, where the ham 
population is next only to DU1 in 
terms of numbers. 

REVOLUTION 

The February Revolution of 86 
will always be remembered in 
the history of amateur radio in 
the Philippines. Hams all over 
the country provided almost all 
the primary and secondary com¬ 
munications during the revo¬ 
lution. When the revolutionary 
radio station, Radio Veritas, was 
bombed by the Marcos loyal¬ 
ist force, an Army major from 
the revolutionary force called 
Joe Mari Gonzales DU1JMG 
for help, knowing that Joe had 
a powerful set-up at his home 
QTH. Joe, always the consum¬ 
mate ham, accepted the request 
knowing full well the conse¬ 
quences of the action he was 
about to undertake. 

DU1JMG, using his station on 
40 meters, received news and in¬ 
formation via landline or from two- 
meter stations in the revolutionary 


camps, and broadcast this infor¬ 
mation on 7.045 MHz. A secret 
standard broadcast station in 
Metro Manila, using a phony call- 
sign, and many other commercial 
stations in Visayas and Mindanao 
picked up the broadcast and re- 
broadcast it from their stations to 
everyone's delight and the Mar¬ 
cos’ chagrin. 

This was important because of 
the news blackout during the first 
two days of the revolution. And 
from all indications, DUUMG’s 
broadcast was heard all over Asia, 
the Pacific, and on the west coast 
of the United States! 

A threatening call from one 
of the Marcos's generals to 
DU1JMG made the whole thing 
verrrrry interesting indeed! 
(DU1JMG, for your information, is 
alive and well...) 

Well, this is it for now. By the 
way, I am writing—or should I say, 
typing—this article on a lap-top 
computer by Data General, some¬ 
where in the North Pacific Ocean, 
aboard a Navy cruiser. Nothing 
else to do aboard a ship if you are 
a civilian. I really admire these 
sailors who have to stay aboard 
this tin can for six months. Me, I'm 
out of here in two days. 

Good DX, and 73. ■ 


MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 


jaST 3 EASY STEPS: 

• Copy circuit pattern on TEC-200 film 
using any plain paper copier 

• Iron film on to copper clad board 

• Peel off film and etch 

convenlenl 8^ x i 1 size 
With Complete Inslnjctions 
SAJISFACnON GaARAMTEED 
5 Sheets for $3S5 10 Sheets only $5.95 
add S 1.00postage NY Res. add sales tax 

The MEADOWLAKE Corp. 

Dept. 73, P.O.Box497 
Northport, New York 11768 

CIRCLE S5 ON READER SERVICE CARD 
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JOIN ARRL 


BENEFITS FOR YOU 

QST, QSL Bureau, Awards, Low Cost Insurance. Operating Aids, 
Government Liaison and More—Much More! 


Call 


MEMBERSHIP APPLICATION 

Name _ 

Street _ 

City _ Prov./State _ 

S25 in U S $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over,, upon submitting 
proof of age. may request the special dues rate of $20 in the U S. $28 elsewhere, m U S funds) 
Persons age 17 and younger may qualify for special rates, wnte for application. 

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership. 


PC/Zip 


Bank. No. 


The American Radio Relay League 
225 Main St Newington, CT. 06111 


Expires 
. Expires 

USA 
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ROPAGATION 



Special 



n ■ «*•* KS A ReGfSTERED TRADEMARK OF 
INTERNATIONAL BUSINESS MACHINES COflP 


A copy of this ad worth $50.00 
against System 3 order. One dls- 
count ad per order. 

SYSTEM#2 $699.00 


OUTSTANDING PRICES 
ONIBMXT"* 
COMPATIBLE SYSTEMS! 


SYSTEM #1 $399.00 

MOTHERBOARD WITH BIOS AND 
FIRST 64K OF RAM, UPGRADABLE 
TO A FULL 640K OF RAM. FLIP TOP 
CASE. K8XT(AT LOOK ALIKE) KEY¬ 
BOARD. 150 WATT POWER SUP¬ 
PLY WITH ALL THE POWER NEED¬ 
ED TO RUN EXTRA DRIVES AND 
CARDS. 

SYSTEM #3 $999.00 

MOTHERBOARD WITH BIOS AND 
CONTAINING 640K OF RAM. FLIP 
TOP CASE. K8XT (AT LOOK ALIKE) 
KEYBOARD. 150 WATT POWER 
SUPPLY. COLOR GRAPHICS 
CARD WITH RGB AND COM¬ 
POSITE OUTPUTS. MULTI I/O 
CARD WITH TWO DISK DRIVE 
PORTS, ONE PARALLEL PORT. 
ONE SERIAL PORT AND ONE SE¬ 
RIAL PORT OPTION, ONE GAME 
PORT. CLOCK AND CALENDAR 
WITH BATTERY BACKUP. TWO 
FLOPPY DISK DRIVES DS DD 360K 
AND A COMPOSITE MONITOR 


MOTHERBOARD WITH BIOS AND CARD WITH RGB AND COM 
FIRST256KOFRAM.UPGRADABLE POSITE OUTPUTS. MULTI I/C 
TO A FULL 640K OF RAM. FLIP TOP CARD WITH TWO DISK DRIVE 
CASE. K8XT (AT LOOK AUKE) KEY- PORTS, ONE PARALLEL PORT 
BOARD. 150 WATT POWER SUP- ONE SERIAL PORT AND ONE SE 
PLY. DUAL DISK DRIVE CARD WITH RIAL PORT OPTION, ONE GAME 
CABLES. ONE FLOPPY DRIVE DS PORT. CLOCK AND CALENDAF 
DD 360K. A COLOR GRAPHICS WITH BATTERY BACKUP. TWC 
CARD WITH RGB AND COMPOSITE FLOPPY DISK DRIVES DS DD 3601 
OUTPUT. and A COMPOSITE MONITOR 

(ALL YOU NEED IS A MONITOR) 

SHIPPING INFORMATION; PLEASE INCLUDE 10% OF ORDER FOR « y 
SHIPPING AND HANDLING CHARGES (MINIMUM $2.50, MAXIMUM $10). A/"BS 

CANADIAN ORDERS. ADD $7,50 IN US FUNDS, MICHIGAN RESIDENTS \ " t 

ADD 4% SALES tax. FOR FREE FLYER. SEND 22^ STAMP OR SASE T W 

Hal-Tronix, Inc. ^ 

P.O. BOX 1101 DEPT. N HOURS 

12671 DIX-TOLEDO HWY t sob-booestw^.s*i nmoiDC, nowland 

SOUTHGATE, fyilCH.48195 PHOHE(313)281-7773 W8ZXH 


A = Next higher frequency may aiso be usefui. 

B = Difficuit circuit this period. 

First ietters night waves. Second = day waves. 

G = Goodi F = Fair, P = Poor. * = Chance of soiar fiares. 

# = Chance of aurora. 

NOTE THAT NIQHT WAVE tETTER NOW COMES FIRST. 

October is the fall contest month and will provide good DX conditions on more than 
half of the days. However, it looks as if the weekends may not be as uniformly good 
as hoped for. The first, second and third weekends of the month look io be 
sub-standard on the HF bands, while the last two weekends appear to be about 
normal for this time of year. Daylight hours are getting shorter and the HF bands 
are expected to close even earlier in the evening than last month. Propagation on 
40 and 75/80 meters will continually improve. For those of you who operate 30 
meters, Europe will be coming through in the late afternoon and early evening. 
Keep looking for good grey-line DX conditions in the mornings around sunrise 
when VK-ZL and other Pacific stations ought to be heard clearly, 
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EVER SAY DIE 


QUALITY CONTACTS 

Are a large percentage of your 
contacts with turkeys? Worse, are 
the guys you’re working thinking 
exactly the same thing? Well, it’s 
been a while since I’ve written 
about how to make your contacts 
more interesting, so perhaps 
you’ve forgotten—or, worse, 
weren’t paying attention in the 
first place. 

How many chaps go out of their 
way to tell you how much they’ve 
enjoyed a contact with you as 
you’re signing off? Haven’t heard 
that for a while, eh? I thought not. 
Well, there’s a secret to making 
contacts fun for the other chap— 
and for yourself. Once you know 
what it is, you’ll seldom have a dull 
contact—at least for the chaps 
you’re working—and probably not 
for you either. 

All of us get hung up in habits. 
Our basic mike (or key) fright 
makes it so we tend to stick to a 
formula contact—one which we 
have down pat and allows us to go 
on the air and make QSO after 
QSO without ever having to think. 
You may have some trauma when 
you first try to break this habit—af¬ 
ter all. with the average ham near- 
ing sixty and having been li- 


Wayne Green 


censed for around 45 years, 
we’re probably talking about a 
45-year ingrained habit. That’s 
one hell of a rut! 

No pain, no gain, as they say, so 
you’re going to have to put some 
work into this. Now don’t panic— 
r m not going to ask you to actually 
think while you're sitting there at 
the mike—nothing that difficult. 
You’re going to be able to do most 
of the work while you’re listening. 

Getting Down to Basics 

Let's start with some basics— 
things you know darned well you 
should have at hand, but have 
been too lazy to provide. I’m talk¬ 
ing as basic as pencils and paper. 
Hey. I’ve visited hundreds of ham 
shacks—gotten on the air from 
them—so I know darned well you 
haven’t got any decent paper or 
an actual working pencil around. 
Get several good pencils and 
keep them with leads in them. I 
know this goes against the grain, 
but buy them if your employer 
doesn’t provide a “free” supply. 
Make sure they have erasers that 
work, too. Why you will spend 
thousands of dollars on your rig, 
antenna and tower and then 
chintz at something like pencils to 
help make all this go I don’t know. 



But I do know this, if I happen to be 
in your town and I stop off at your 
house and ask to see your shack, 
I'm going to find a crummy old 
chewed-up pencil stub with a hard 
eraser that makes a mess if I get 
the wrong letter in a call the first 
time—one with a nub of a point 
which I have to turn just the right 
way to make a mark. Get some 
cheap mechanical pencils. 

Paper. Hey, don't shove an 
ARRL log book at me for paper. 
We're going to be taking some 
notes during contacts from now 
on and they’re not going to fit on 
one lousy line of your log book. 
That miserable log book is one of 
the worst blights in the hobby—it 
encourages us to make rotten 
QSOs. Just look at the pitiful 
space it leaves for comments! No, 
put the book in the closet or get 
rid of it. From now on you’re go¬ 
ing to take notes when you make a 
contact. 

How many times have you 
made a contact with someone and 
gotten the impression that he 
must have at least two other peo¬ 
ple in the shack who talk with him 
all through your transmissions? 
All he does is go through his reg¬ 
ular routine blah, with never the 
slightest pickup on anything 
you’ve said. From now on the 
chaps you talk with aren’t going to 
get away with that baloney any 
more. If they’re going to get on 
the air they’re going to give good 
contact. 

Paper—let’s work with a pad of 
8-1/2'* X 11" paper-lined is prob¬ 
ably better. I've seen what hap¬ 
pens when you don’t have lines to 
keep you on the straight and nar¬ 
row. I can see panic beginning to 
rise—yes, you’re going to use a 
whole sheet of paper for each con¬ 
tact! No more two-inch space in a 
log book. Not even a 3” x 5" card. 
No, by George, we’re going first 

Continued on page 18 
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ABC Error 


Investigators from the FCC and the FBI 
are trying to track down a wayward radio 
operator who has been jamming an air traffic 
control frequency at New York's busy La 
Guardia Airport. According to several 
reports, the radio operator gave false landing 
instructions to incoming jets. A report on the 
Monday, August 17th, edition of ABC’s 
“World News Tonight" identified the radio in¬ 
truder as a ham radio operator, but a 
spokesperson for the news bureau later ad¬ 
mitted that ABC had no proof that a ham was 
involved. She claims that the story was re¬ 
vised in a later feed to delete the ham refer¬ 
ence, and could not explain how the original 
version got on the air. 


Hairy Time 


Hams were swift to respond to a call for 
emergency communications after a record 
9-inch rainfall marooned Chicago’s O’Hare 
Airport, and flooded thousands of businesses 
in Cook and DuPage counties on Friday. 
August 14th. The Northwest ARES spent 
the entire weekend providing communica¬ 
tions to the outside world for the town of 
Roselle after the basement of the engineering 
complex of the local Illinois Bell switching cen¬ 
ter filled with 11 feet of water. This knocked 
out the system’s power plant and telephone 
service to over 50,000 Roselle and Schaum¬ 
burg customers. Humana Hospital in Hoffman 
Estates lost a portion of its telephone system 
during the storm; The Wayfar repeater made 
its autopatch available to the hospital. It was 
used for both internal and external communi¬ 
cations. 

Salt Creek in East DuPage county over¬ 
flowed its banks causing the activation of the 
DuPage ARES, operating under the direction 
of the Du Page Emergency Services Disaster 
Administration. They used the facilities of the 
WCRA Repeater for the entire weekend for 
emergency-related incidents. The Elk Grove 
ARC, which is affiliated with the local Civil 
Defense organization, assisted the fire and 
police departments in linking the Elk Grove 
Village Hall, whose basement was completely 
flooded, to the rest of the community via the 
KB9L Repeater. 

Compliments to the many Chicago area 
hams who pitched in and helped provide 
emergency communications. 


OCanada 


The Canadian DOC announced that effective 
July 29th, Canadian amateurs may operate on 
the 17m (18.068-18.168 MHz) and 12m 


(24.890-24.990 MHz) bands. CW, voice, and 
FSK, are permitted across the full 100 kHz of 
each band. All emissions must have a maxi¬ 
mum bandwidth of 6 kHz. 

Holders of Amateur Operators Certificates 
may use FI or A1 emissions only on the new 
bands. 

$ 12,000 

for Ham Ed 


New York City children may soon learn 
ham in the classroom. An outstanding group 
of NYC ham educators—Joe Fairclough 
WB2JKJ at Junior High School 1122 in Manhat¬ 
tan; 1987 Ham of the Year Carole Perry 
WB2MGP, of the Rocco Laurie School 
on Staten Island; Ron Lulov KD2LA, who 
has a program which ties amateur radio in 
with the Junior Astronauts; Martin 
Smith KA2NRR, Assistant Director for 
guidance services In the Office of Student 
Progress in NYC: and others—a year 
ago formed a group called The Council for 
the Advancement of Amateur Radio in 
the New York City Schools. This group 
expanded rapidly, and the need grew to 
standardize the teaching of ham radio 
in schools. They recently met with the 
Division of Curriculum and Instruction and 
the Media Telecommunications Unit and 
obtained a commitment for $12.000 to write 



The smokestack'Shaped structure on the car 
roof is the first mobile antenna, invented by 
Guglielmo Marconi in 1897. It was soon re¬ 
placed by the more modern “clothesline” am 
tenna (so named because it looked like six 
lengths of clothesline strung between poles at 
the front and back of the car). The familiar 
whip antenna came on the scene only in 1937. 


a curriculum on amateur radio to be taught 
in NYC schools. 

According to KA2NRR, “the curricular ap¬ 
proach will reach all grades. A curriculum will 
help insure the continuation of a ham program 
in a school even after its founder is gone. This 
way. even a non-ham teacher can be showm 
howto teach it. 

“Once we get the curriculum written, it will 
be piloted in six schools; two Elementary, two 
Junior High, and two High Schools." 

Smith clearly sees the importance of expos¬ 
ing young people to ham radio. He says: 
"... since I am in guidance, one of the things 
that concerns me is the career implications for 
the future . . if kids are 'turned on' to amateur 
radio early enough, many will go into engi¬ 
neering. computer, or science fields where 
we badly need people. I think that the ham 
radio approach is a great way to move in that 
direction." 

Oops! 


Readers have called to our attention 
several omissions in the September Antenna 
issue. The first is in the Letters department in 
the letter titled "Oversight''; the article 
“Death on the Rails" is In the April '87 issue of 
Firehouse. In the article “HF Half-Sloper", 
the 160-m coil takes 107 turns of #16 enam¬ 
eled wire, and the 80-m coil takes 60 turns of 
#16 enameled wire. 73 apologizes for these 
oversights. 

Bagged Mag 


Tired of carefully peeling off the mailing 
label to read the Table of Contents? Sick of 
having your magazine subjected to the va¬ 
garies of the weather and Postal Service? 
Starting with the December issue. 73 sub¬ 
scribers will receive their magazine in protec¬ 
tive poly-bags. 

Circuits! 


73 Magazine is reinstating its Circuits 
column in the December issue, after a three- 
year hiatus. Share your circuit with the ham 
community and earn a year's subscription to 
73 (subscribers will have their subscription 
extended by a year). 


Finis 


Keep your news items rolling in. Items for 
this month’s column are courtesy of Westlink, 
London Times. Chatter Bug. Designfax. and 
the ARRL Newsletter. 
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I ETTERS 


BRASS BANGER BROTHERHOOD 


So what do I want out of ama¬ 
teur radio? I want 2 meter and 
440. Why do I want the local stuff? 
Okay, Tm too cheap to shell out a 
kilobuck up front and a hectobuck 
a month for a mobile phone just so 
I can call the highway patrol when 
I see someone in trouble on the 
road. 

If it weren't for the close-knit 
amateur community where I work, 
I wouldn’t even be going for a tick¬ 
et. It's because of the encourage¬ 
ment of four folks in the amateur 
club who are taking time out of 
their busy schedules to teach a 
class after hours that I’m even try¬ 
ing. One of the big lures is the 
open 440 repeater on top of the 
building. 

So it’s up to all of us who have 
the knowledge to turn others onto 
the brotherhood that exists be¬ 
tween us brass bangers. If you 
just spend your time DXing on the 
advanced bands, you’re gonna 
run out of contacts unless you 
help novices work their way up. I 
don’t have the time to get involved 
in any community emergency 
work, but you can bet your carrier 
I’m gonna spread the word of how 
amateur radio can make this a 
better world for all of us. 

It’s the people like you (Wayne) 
who’ll keep the rest of us Interest¬ 
ed in the hobby. In fact, it was you 
who got me building an IMSAI in 
1975, which this letter was written 
on. 

Ronald M. LaPedis 
Daly City CA 


KUDOS 


I have enjoyed the improve¬ 
ment in the magazine since you 
(Wayne) have returned and look 
forward to more great articles. 

JohnG. Boles KA6LWC 
San Jose CA 


EXTRA 


Yes, I’m an Extra with one of 
those funny calls as W2NSD calls 
them. Perhaps Extras are crazy 
from the code. Perhaps the old 
saying, “You don’t have to be 
crazy to work here, but it sure 
helps,” can be applied to contest¬ 


ing, high-speed CW, chasing DX, 
or maybe I should say any form of 
amateur radio operating. Myself. I 
don’t care if I’m labeled crazy. I 
thoroughly enjoy operating and al¬ 
so teaching amateur radio class¬ 
es, Amateur radio is my hobby 
that doesn’t provide any barriers 
that I’ve come across that I can’t 
overcome. Hell, I had to try to 
master 26 WPM CW to make me 
crazy and obtain that funny call, 
and I did it! I’m proud of my 2 x 1 
call and feel honored to be labeled 
crazy. 

Jim Buikema NR9G 
Morrison IL 


HONEYDITION? 


Wayne, if you truly want to aid 
the ham community I have some 
challenges for you: Both 73 and 
QST do a poor job in an area that 
represents half the world popula¬ 
tion and which controls some 70% 
of the money. Yes, I’m talking 
about the YL/XYL world. QST is a 
little better with their YL column, 
but in fact we are still guilty of male 
chauvinism. 

YL/XYLs care more about ap¬ 
pearance than do OMs. I'm refer¬ 
ring to rigs, operating desk, and 
outdoor antennas. Consider the 
possibility of ten dB trees, his ’n’ 
her rigs, packet palm trees. How 
about a 73 2-meter marriage of¬ 
fer—get married via repeater and 
win a paid DX honeydition to An¬ 
tigua. 

The potential to double the US 
ham population is more real than 
the controversy, and divisiveness 
of the code/no-code issue. 

Bernie Coler KC7CP 
Corvallis OR 


NTS NOTES 


You finally got me with your invi¬ 
tation to comment on the ARRL 
National Traffic System in your 73 
piece of April. Of course, the traf¬ 
fic could be better handled by 
packet, and some of it probably 
will be. ARRL could force this to 
some extent by only making Brass 
Pounders League certificates 
available to traffic handlers who 
use packet, and only listing pack¬ 
et traffic totals at the end of sec¬ 
tion news columns in QST each 
month. I personally wish this 


would happen so that the ARRL 
would no longer have any excuse 
for not giving phone contester and 
DXers (like myself) the use of SSB 
between 7075 and 7100 kHz, so 
we wouldn't have to work cross¬ 
band on 40 meter phone to work 
the DX anymore. You recall that 
the ARRL board was about ready 
to propose this to the FCC at one 
point when the CW traffic hounds 
in the so-called Transcontinental 
Corps protested that these were 
their frequencies. So much mail 
flowed in to the Directors that they 
quickly backed away form their 
proposal. 

The plain and sad truth is that 
you are one of the few old timers 
around who is willing to consider 
new ways of doing things. 

Nets also provide satisfaction to 
the busybodies and would-be dic¬ 
tators in our ranks. Woe onto the 
check-in who fails to get his 
preamble exactly right! 

The Mexico earthquake 
shocked a number of traffic 
hounds by proving that the NTS 
was practically useless in such a 
situation. Far from depending on 
organized nets, the success of the 
operation depended on the ad hoc 
common sense of many amateurs 
who adapted their operation to the 
objective requirements of the mo¬ 
ment, which did not include the 
use of organized nets or the ability 
to use the standard preamble. 
The fact is, the Mexican earth¬ 
quake operation was a model of 
efficiency, and it broke all of the 
NTS rules at the same time. This 
was a pretty hard reality for a lot of 
the regular traffic handlers to 
swallow! Many of the most suc¬ 
cessful participants were DXers 
and contesters equipped for 20 
meters where the operation took 
place, and they were more accus- 
tomed to dragging signals 
through QRM. Since almost all 
operation was on SSB, it did 
little good to be a hotshot CW 
brasspounder, either. And, finally, 
nobody had time to worry about a 
proper preamble. A number was 
good enough. 

I should pause to give credit 
to nets like the Intercontinental 
Traffic Net here. At least their 
daily operations are much closer 
to the type of operation needed 
during a massive earthquake. 
They do not require that check-ins 
stick to formal traffic forms. But 
their regular check-ins are not 
usually the ones getting ARRL 
Brasspounder League awards, 
either. Finally, it turned out to be 
very useful to speak English. And 
Continued on page 45 
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The DIVI-4061 Dip Meter 


Electronic Equipment Bank 
516 Mill St. NE 
Vienna VA 22180 
Price Class: $90 


A simple device offers a multitude of data. 


by Bill Clarke WA4BLC 


Education consists mainly in what 
we have unlearned'' 

Mark Twain 

L ong ago, when hams built most of their 
equipment, almost every one had a small, 
multipurpose tool. It was used fortesting and 
aligning tuned circuits, tuning receivers, mea- 
suring frequency outputs, checking for har¬ 
monics, plus designing and testing antennas. 
The device was not large. It could even be 
held in the palm of the hand. What was it? The 
grid dip oscillator—generally referred to as a 
dipper. 

Now that we live in the world of transistors, 
there are no grids to dip. So, the modern ver¬ 
sion of the grid dip oscillator is the dip oscilla¬ 
tor. The principles of operation are the same. 
Recently, I obtained an EEB Model DM-4061 


Dip Meter (oscillator), and was so impressed 
that I felt I should spread the word. Actually, I 
had been looking for a used dipper at the local 
hamfests, but to no avail. Then I was out at 
EEB (Electronic Equipment Bank of Vienna, 
Virginia) and saw a brand-new one for an af¬ 
fordable price of $90. 

I can't say the packaging is impressive, nor 
was the plain wrapper, but when I opened the 
unit to install the nine-volt battery, I was im¬ 
pressed. The mechanical design and layout of 
this piece of equipment will allow it to operate 
in a stable manner and prevent damage if it 
receives a little rough treatment. The single 
weak point is the plug-in coils, which are 
fragile and exposed, thus easily broken. This 
tends to be the same problem for all grid-dip 
oscillators and dip oscillators. 

After I put the cover back on the dipper, I 
turned it on and listened for the oscillator 


signal on my Kenwood TS-430, Sure enough, 
there it was, and right where the color-coded 
dial said it would be. The frequency tuning dial 
on the dipper is color-coded to correspond 
with the color coding of the plug-in coils. 

Like all new toys, I went right to work using 
the dipper. Since it put out such a nice signal, I 
decided to put it to work and align my Drake 
TR-3. I opened my service manual for the 
Drake to check what frequency I should set 
the dipper for, and proceeded to align the 
receiver section as instructed. For HF receiv¬ 
ers, the dipper puts out a stable signal, ideal 
for the purpose of receiver alignment. 

Tuned Circuits 

Next I did some sniffing around in my linear 
amplifier project. Sniffing? That's what it’s 
called when you probe around the inside of 
electronic equipment with a test device. 



Photo A. Dip Meter with six plug-in coils. 
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Photo B. The DM-4061 Dip Meter. 






SPECIFICATIONS 

Frequency Range (in six ranges); 

A-1.5 to 4.0 MHz 
B-3.3 to 8.0 MHz 
C-6.8 to18MHz 
D-18 to 47 MHz 
E-45 to 110MHz 
F-100 to 250 MHz 
Modulation; 2 kHz 

Xtal Oscillator: 1--15 MHz (must be in FT*243 
holder) 

Power Supply: 9-volt internal battery 
Consumption: 2 mA maximum 
Solid State Devices: 2 transistors and 1 diode 
Dimensions: 6-7/8" x 2-9/16" x 2.0" 

Weight: 1.1 lbs. 


Main Tuning: frequency dial with six color coded 
bands corresponding to the coil in use. 

Functions: OSC—dip meter or absorption 
meter 

MOO —2 kHz modulation added to carrier 
8ATT— checks battery 

Sensitivity; on/off and oscillator output level 

Meter: 100 mA movement 

Earphone Jack: for monitoring AM signals 
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IN MINN*: (612) 535>5050 
^ SEItVICE: (612)535-7533 
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ViOicii You llifent the BEST 

...CALL TNT FOR THE QUOTE! 



i icoMicrti 

New \COhA superior HF transceiver. 
> Built-in AC supply. Built-in automatic 
w antenna tuner. 1^10/v\/general 
g coverage rcvr. Passband tuning plus 
“ IF shift. QSK up to 60 WP/^. 

S CALL TNT FOR QUOTE! 


KENWOOD TS 940S 

Dx-cellence! Top of the line 
transceiver for the serious operator. 
1CX)% duty cycle xrntr. High stability 
dual digital VFO's. Graphic display 
of operating features. 40 memory 
channels. 

CALL TNT FOR QUOTE* 


Seems I was having a little problem in getting 
the tuned input circuits set up. 

I began by plugging in the 8 coil (3.3 to 8.0 
MHz) and advancing the sensitivity control 
until .8 registered on the dipper*s meter. 
Then I moved the coil close to the tuned input 
circuit and slowly rotated the frequency dial 
until I saw the meter dip. I checked the 
frequency on the orange scale of the dial— 
it read 2.9 MHz. Using a non-conductive 
tuning wand, I proceeded to make adjust¬ 
ments to the coil in the tuned ciruit. After 
moving the coil slug, I again checked for dip. 
The first time I found the dip at 3.5 MHz, the 
second I got on the money—3.8 MHz. Quite 
handy indeed. The dipper saved me a lot of 
time and kept me from tuning the inputs with 
the amp working. 

I had never completed hooking up all the 
taps on the final plate coil of my amplifier, so I 
used the dipper to determine proper tapping 
of the plate coil. 

The dipper's meter showed .8, and I placed 
the plug-in coil near the plate coil and turned 
the frequency dial until I got an indication (a 
dip). I read the dial frequency, and then moved 
the tap as necessary to change the resonant 
frequency. Tap for more coil to lower the fre¬ 
quency of resonance, less coil to raise it. Don’t 
forget that the capacitor settings will vary the 
resonant frequency considerably. 

After checking each band’s input, retuning 
all of them, and making the necessary coil 
taps on the plate coil, I warmed up the amp. It 
was time to check operation. 

Once I verified operation of the amp (In oth¬ 
er words it amplified), I checked for parasitics 
in the final section. I turned the dipper off and 
set the function switch to osc, then keyed the 
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Made in U SA 


SEE THE 
NEW ALINCO 
DUAL DANDER! 

It'll knock your socks 
off for the SSS. 


TEN-TEC PARAGON 

New 200 watt full featured HF. 
Di 3 ital transceiver for the operator 
who needs the ultimate! Gen. 
coverage rcvr. /Microprocessor 
controlled. 62 memory channels. 
QSK for CW 

CALL TNT FOR QUOTE! 


SASE FOR 

"Cherry" previously 
owned equipment. 


SERVICE 

Once you buy your 
new rig ,. . who will 
take care of it 
for you? 

TNT SERVICES 
WHAl WE SELLI 


ON MOST nos FOA C AS»« 


S.A.S.E. 

“SENOF-TESTED* 

USED EOUIPiCNT USTING 


MOM FRt 9 AM . 6 PM <^NTHAL TIME 
SATURDAY 9 AM. 5 PM 


4124 West Broadway, Robbinsdale, MN 55422 (Mpis./St. Paul) 


transmitter and amplifier. Using the plug-in 
coil as a sniffer, I placed it near the output of 
the final stage. Then, tuning the frequency 
dial, I looked for indications of output. Natural¬ 
ly, there was an indication at the carrier fre¬ 
quency, and fortunately none of any signifi¬ 
cance at any other frequency. 

Testing 

Now that the amp was ready, I thought it 
would be good to check out the antenna. I 
used a set of dipoles on a single feedline for 
160, 75, and 40 meters. I constructed a small 
loop of wire, about an inch in diameter, and 
attached it to the shack end of the coax line. 
Then I turned the dipper on and set the func¬ 
tion to osc. I placed the sniffer coil inside the 
loop and turned the frequency dial. I found 


CIRCLE 238 ON READER SERVICE CARD 

peaks at 1.9 MHz, 3.9 MHz, and 7,2 MHz— 
just where they were supposed to be. 

There are many other uses for the dipper. 
Among these are: testing antenna traps, 
adjusting antenna tuners, making feedline 
adjustments, setting mobile HF antennas, 
testing tuned circuits in receivers and transmit¬ 
ters. or checking just about anything that 
can be considered tuned. You can even 
test crystals. 

Although the dipper performed quite well at 
HF frequencies, it fell off in the VHF range. 
However, this should not be discouraging. 
Generally, the only test equipment that works 
well in the VHF region costs lots of bucks and 
is quite sophisticated. For general HF ham 
usage I think the EEB Dip Meter is well worth 
having. SB 
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The Tesla High 
Frequency Transformer 

A unique demonstration of electrical resonance 
for the experienced hobbyist. 


T he spark-excited Tesla high-frequency 
transformer provides a display that 
leaves most first-time observers wide-eyed 
and speechless. Although it won’t find loo 
much use in the hamshack, it provides such 
an awesome demonstration of electrical reso¬ 
nance that one would make an ideal ham club 
project. The working of a transformer offers 
a unique visual aid for teaching a new ham 
candidate resonant circuit theory as he ob¬ 
serves a crackling eighteen-inch spark dis¬ 
charge itself into the air. 

Just to refresh your memory, a Tesla'is a 
unit of magnetic flux. My first coil was built 
around a commercially available neon sign 
transformer. These units are usually rated 
around 30 to 120 mA and come in various 
voltages. A 7500 to 15000 volt unit is perfect 
for a 30-inch coil and will produce a corona 
anywhere from 12 to 20 inches in length. 
These transformers can usually be found at 
scrap metal yards or pulled from discarded 
furnaces. Mine was a surplus unit given to me 
by a local ham. Referring to Figure 1, the 
Tesla’s secondary may be considered a trans¬ 
mission line of ’4 wavelength. As the capaci¬ 
tors (A) are charged by the neon trans¬ 
former’s secondary (B) their voltage breaks 
down the spark gap (C) causing the capacitors 
to discharge through the Tesla’s primary in 
an oscillatory fashion. The Tesla secondary is 
made resonant with the primary so that the 
excited primary causes the secondary to os¬ 
cillate in resonance. This in turn generates a 
high voltage with sufficient magnitude to 
cause a corona spark discharge at the sec¬ 
ondary’s top electrode (D). 

Coastruction 

After you have acquired the transformer, 
begin work on the Tesla secondary. Locate a 
30-inch length of PVC (or similar material) 
sewer pipe about 6 inches in diameter. This 
material must have good dielectric proper¬ 
ties. Beware of materials that could melt or 
carbonize due to arcing. The pipe should then 
be taken to a shop or fellow amateur who is 


equipped with a lathe since the tube must now 
be trued and threaded its full length with 20 
shallow threads per inch. These grooves will 
serve to hold the secondary winding which is 
wound with one continuous length of ^6 or 
#28 cotton or enameled wire. Ideally, this 
winding would be applied while the tube is 
still on the lathe, while the operator feeds the 
wire from a spool onto the grooves. In my 
case, I rigged up a small motor with a reduc¬ 
tion gear to rotate the tube while I applied the 
winding. This was necessary since my tube 
was turned on a lathe out of town. 



Photo A. Completed Tesla primary and 
secondary coils. 


After the winding is completed the entire coil 
is given 3 or 4 coats of shellac and allowed to 
dry between coats. This prevents arcing be¬ 
tween adjacent windings. A 6-inch gong from 
an electric bell or, as in my case, an alu¬ 
minum ashtray, make a good lop electrode. 
Drill a small hole in one end of the secondary 
and pass the last few inches of the winding 
through the hole to the inside of the tube, 
where it is soldered to the underside of the top 
electrode- The electrode is then glued with 
silicone seal to the top of the secondary’s 
form. The Tesla secondary is now complete. 

The Tesla primary consists of approxi¬ 
mately 8 turns of #6 gauge copper ground 
wire which is commonly available at most 
hardware stores. About 40 feet will be needed 
for our purposes. This wire is wound onto a 
wooden form, the construction of which I 
will now describe. 

Begin construction by cutting two identical 
wooden rings from a ‘4 sheet of M inch 
plywood. The outside diameter of these rings 
measures 18 inches, while the inside diame¬ 
ter measures 11 inches—thus the width of any 
given pan of the ring is 3’/^ inches. I cut my 
rings with a common hand sabre saw. When 
both rings are completed, place one atop the 
other and temporarily screw them together in 
alignment. 

Next, mark and drill twelve W inch holes 
through both rings at 1 % inch centers from 
the outer ring edge. These holes are equally 
spaced around the rings (see Figure 2). Now 
cut twelve 1-fooi lengths of inch diameter 
wooden dowel. When this job is finished, 
insert the 12 lengths into the holes previously 
drilled into one of the rings. You will now 
have one ring forming the base of a cage with 
12 rods sticking up into the air. Now place the 
second ring on top of the form and gently tap 
the lop ring into place with a mallet. While 
wood glue should be used on all dowel ends. 
You should now have a kind of round wooden 
cage on which you will wind the primary coil. 
When the woodworking is complete, give the 
entire assembly 2 or 3 coats of shellac, allow- 
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Fig. 2. Construction diagram for the Tesla high-frequency trans former. 



Fig. /. Circuitry for the Tesla high frequency 
tranformer. 


ing each coat to dry before applying the next. 
Now lake the length of ^6 copper wire and 
wind onto the wooden form about 8 or 9 turns 
spaced about 1 inch between windings. 

If the windings are applied tightly, the coil 
will Slay put without any coaxing; however, 
if loosely applied, you will probably need to 
tape the windings into place with electrical 
tape. I don't really recommend the latter pro¬ 
cedure. I anchored each end of the primary 
with plastic tie-vv raps. Alligator clips will be 
used later to apply power to the primary be¬ 
cause they are easy to adjust when tuning the 
tesla tranformer. With the completion of the 
primary , you are now 90% home! 

Circuit Details 

Depending on the rating of the transformer 
you use to furnish the power, you w ill need to 


do a little figuring in order to find the re¬ 
quired capacity value. First, divide the trans¬ 
former's secondary voltage by the power rat¬ 
ing. For example, my transformer secondary' 
was rated at 7500 volts @ 30 niA, thus E/I 
implies an impedance of 250,000 Ohms. You 
will need to plug this value into the following 
formula to find the capacitor's value: 


2 pi x F X R 

Where C equals capacity in farads 
F equals Frequency (60 Hz) 

R equals impedance (from the former 
calculation) 

My circuit required a capacity of .01 uF. 
Because neon transformers have a center tap 
on the secondary grounded to the case, a 
symmetrical primary circuit balanced to 
ground is required. Consequently, two .02 
uF capacitors connected in series must be 
used to get the .01 uF value. 

Capacitors must be of the high voltage 
type—either mica or oil-filled surplus types 
may be used. The operating voltage on my 
oil-filled types were rated at 8000 volts. You 
can make capacitors from gla.ss plates cov¬ 
ered on both sides with tinfoil. However, in 
some applications the heal generated may 
crack the gla.ss and blow the capacitors along 
with the transformer. Alternatively, double 


sided copper clad circuit board with the outer 
edges etched away to prevent arcing might be 
another possibility. Although I have not per¬ 
sonally gone this route, I would be more than 
happy to hear from anyone who has tried this 
method. 

To keep damaging high frequency currents 
out of the neon transformer’s secondary, 
where they could break down the insulation 
on the windings, pi wound radio frequency 
chokes must be used. These can also be made 
by w inding small, empty wire spools slipped 
onto a spare piece of woixlen dowel. Refer to 
the circuit diagram for placement of these 
chokes, A spark gap can be made from 4 
parallel copper plates about 2 inches in di¬ 
ameter. I used two adjustable capacitors from 
an old transmitter. The capacitors consi.sted 
of two round metal disks which could be 
adjusted for spacing. I used tw^o of these ca¬ 
pacitors in series to form my spark gap. It 
functions very well. A method of adju.sting 
the gap size is required to trim the frequency 
during tuning up of the tesla coil. 

Hooking It All Up 

After you have completed both primary 
and secondary and acquired all other parts, 
start hooking the Tesla coil together. Find a 
spot where the coil w ill not be disturbed—my 
Tesla coil is permanently installed in my 
basement, away from the probing hands of 
my two year old daughter. A few words of 
warning are in order here: The voltage you 
are about to work with here is very danger¬ 
ous. Be extremely careful. A neon sign trans¬ 
former with a secondary rated at 15.(XX) volts 
at 120 niA could easily provide a fatal shock. 

Place the primary on some non-conducting 
material. My coil sits on top of a table cov¬ 
ered w ith formica. Next, place the secondary* 
in the center of the primary^ The bottom end 
of the secondary and the midpoint of the pri¬ 
mary are connected together. This point is 
also connected to the ca.se of the neon sign 
transformer. Connect the two radio frequen¬ 
cy chokes to each side of the neon trans¬ 
former's .secondary, the other end of the 
chokes connect to the spark gap. The capaci¬ 
tors are then connected in series with the 
Tesla’s primary and spark gap. Check the 
diagram for clarity on this point. 

A variac must be used to slowly bring up 
the power on the neon transformer's primary'. 
Otherwise, switching the unit on to the line at 
Contmued on page SI 
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Photo B. High voltage discharge from secondary's top electrode. 
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Signal Strength Reporting 

Revisited 

An update on signal strength reporting 


H as there ever been a measurement 
subject to greater abuse and ridicule 
than the simple process of giving our fellow 
hams on-thc-air signal strength reports? ’*For 
practical purposes, the RST system, as prac¬ 
ticed today, is a farce—yet it’s the most com¬ 
mon exchange between stations. Conse¬ 
quently, meaningless guesstimates echo 
endlessly through the ether,” says a recent 
article. 

A review of the history of this method can 
point to a solution, namely, an improved 
method of signal strength reporting which is 
both simple and qualitatively reproducible. 

A Brief History 

In the beginning, ham receivers didn’t have 
S-meiers. Also, they didn’t have automatic 
gain controls so the setting of the volume 
control was used to provide a crude indication 
of signal strength. In fact the first receiver 
that I used (National SW-3) had nine numbers 
on the volume control knob for this purpose! 
During that era the reporting .system used for 
radiotelephone was the QSA-R system. QSA- 
5, R'9 meant 100% readable and maximum 
signal strength. 

The next improvement in the reporting of 
signal strength followed upon the heels of the 
introduction of automatic volume control 


(AVC, AGC) circuits. As soon as designers 
developed circuitry which provided an AVC 
voltage more or less proportional to signal 
strength, it was obvious that ham receivers 
would have a meter providing a measure of 
this voltage. The early signal strength meters 
had nine equal scale divisions .so that the very 
strongest signals read: 9. The first new re¬ 
ceiver that I ever bought, a Breting 14, has 
that type of S-meter. This was a logical 
.system—and all that remained was for the 
engineers to develop a linear, decibel meter 
circuit. 

Alas! At that point the picture became 
cloudy. Apparently someone (wa.s it a mar¬ 
keting man?) pointed out that hams would 
appreciate rep<ms of super signal strength. 
All that was required to achieve this (and thus 
ruin a rational plan) was to put the S-9 mark at 
the middle of the meter scale. Then all signals 
stronger than this would be measured in dB 
above S-9! In this context, the term dB has 
lost all logical meaning—it does not mean 
decibels, or anything el.se concrete. 

If you doubt this, just turn on a linear am¬ 
plifier with 10 decibels gain .sometime and 
ask your contact to tell you what his S-meter 
increment was. He’ll probably read 20 dB, at 
least! Actually, there is a standard using six- 
decibel S-units and defining S-9 as 50 micro- 


this is difficult for the average ham to 
measure, so, over the years there has 
been little conformance to this or to any 
other standard of signal strength level. 
Wh en testing the sensitivity of ten 
popular rigs, a range of meter readings was 
found at S-9 varying from 20 microvolts to 
265 microvolts—a disparity of more than 20 
decibels! 

An Analysis 

Figure I shows typical levels of signal 
strength encountered in ham radio, re¬ 
ferred to as the standard DBM or milliwatt- 
decibel scale. Reading the figure from 
the bottom upward—first, we see (or 
hear) the inherent noi.se generated in the 
input circuitry of the receiver. Of course, 
this is dependant upon several parameters, 
including the bandwidth, but for our pur¬ 
poses, we can assume these to be fairly 
constant among receivers of modern 
design. Typically, this is the noise that we 
measure if we place a fifty-Ohm resistance 
across the antenna terminals of the receiver. 
For practical purposes, a one-femtowatt sig¬ 
nal (10-15 watts) would be a barely percepti¬ 
ble signal, whereas, a 100 nanowatt (10-7 
watts) level would be extremely strong. We 
still disregard any readings stronger than this 
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volts R.M.S. across (see Figure 1). 

a resistance of 50 Figure 2 follows directly from Figure 1. 
Ohms. However, Here, we have eliminated .some unnecessary' 
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Fig. /. Typical levels of signal strength. 


Fig. 2. Signal .strength in the RST system. 
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data and we have also assumed that the 
faint, barely readable signal is ten decibels 
above the receiver background noise. In 
Figure 2 the labels shown under REMARKS 
are directly quoted from the ARRL hand¬ 
book’s definition of Signal Strength in 
the RST system. It is interesting to note 
that under the simple assumptions which 
we have made, there are just nine levels 
of signal strength and that these levels are 
neatly arranged in ten decibel steps (see 
Figure 2)! 

I have chosen to label these **NS-Units” 
or, nine-steps units, to differentiate from 
the conventional, largely meaningless. 


“S-Units” which are in common use. Corre¬ 
spondingly, there is a “dB-NS” column 
which indicates signal strength in decibels 
above receiver noise. 

Application 

Now, how can we apply all of this history 
and theory to the typical ham radio environ¬ 
ment? 

The most rigorously exact way to measure 
signal strength in NS-units would involve 
the use of a circuit which reads linearly 
in decibels. The circuit gain would then be set 
so that the meter indication would show 
nine equal scale divisions of ten decibels 



Now that , 
you can speak, 
talk to Larsen. 

Novice Enhancement opens up a 
whole new way for novices to com¬ 
municate. To make the most of it, talk 
to Larsen Electronics. 

We'll tell you how Larsen antennas 
can greatly improve your powers of 
communication. We'll also explain 
how Larsen 220 and 1296 MHz 
antennas are designed to give you 
the best performance. 

Tcilk to your Larsen amateur dealer 
today, and see if Larsen performance 
doesn't speak for itself. 


lArsen Rntennos 

The Amateur's Professional 


See your favorite amateur dealer or write for a free amateur catalog 

IN USA Ufsen BeOronics. Inc., 11611 N.E. 50th Ave.. RO. Box 1799. V^couver, WA 98668.206-573-2722. 
IN CANADA: Canadian Ufsen Bectromes, Ltd., 149 West 6th Avenue. Vancouver. B.C. V5Y1K3.604-872-8517. 
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each. The zero reading would apply when a 
fifty-Ohm resistance is placed across the an¬ 
tenna terminals to the receiver. The HS-9 
reading would correspond to the strongest 
signals heard. 

However, there is a simpler, less exact 
way to realize the advantages of nine-steps 
signal strength reporting, which does not 
require the use of additional circuitry. 


"In the beginning. . . 
the setting of the volume 
control was used to 
provide a crude indica¬ 
tion of signal strength. In 
fact the first receiver that 
I used had nine numbers 
on the volume control for 
this purpose!’’ 


The S-meter circuits normally used 
in transceivers are sufficiently linear in 
decibels to serve our purpose and^ some 
are actually quite good in this respect. 
We really only have to set the calibration 
and zero adjusimenis of the S-meter so 
that the strongest signals read full scale 
and so that the meter reads zero when a fifty- 
Ohm resistor is placed across the antenna 
terminals! 

If an R.F. attenuator is available the 
nine fiducial marks can be placed at 
ten-decibel intervals on the meter face. 
(For this purpose, a transparent overlay 
of Saran-Wrap or other transparent 
plastic can be used. Those who are a 
little more venturesome can usually find 
a meter which can be added externally 
in series with the regular S-meter. so 
that nothing else in the transceiver need 
be disturbed.) If an R.F. attenuator is 
not available, calibration marks can 
still be added. In this case, the nine 
fiducial marks are just spaced equally 
across the dial face. Here, we are 
tolerating the nonlinearity inherent in tlvc 
dB meter readings for the specific rig 
being used. 

Results 

I have used the general method described 
for several years now, and the benefits, 
in terms of simplificition and consistency 
of signal strength reporting have been 
quite gratifying. It is a real pleasure to 
give comparative reports on different 
receivers and not to have the 20 decibel 
disparity. 

Reference: 

‘ Robert J. Zavrel, Jr., '‘A Calibrated 
S-Meter”. Ham Radio. January 1986.Bl 
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Continued from page 4 

class from now on and we’re go¬ 
ing to use a whole page to keep 
notes. It won’t break you. Oops, 
there go some yellow pads from 
work. 

Up With People 

This may be a new concept, but 
you’re making contact with peo¬ 
ple—real live people. I know 
you’ve recognized this on some 
level of awareness in the past, but 
the log book approach tends to 
make us think in terms of working 
“stations”—where we think of the 
call letters rather than the person. 
You tell your wife you worked Ger¬ 
many, not an interesting chap 
named Lothar Werner in Stuttgart 
with the call DJI BZ. You’re going 
to be talking with people from now 
on, not just places and call letters. 

On the page you’re going to 
make notes of anything of possi¬ 
ble interest your contact men¬ 
tions. What’s of interest? Ahhh, 
there’s the secret. Who is the 
most interesting person in the 
world to you? Yourself—haven’t 
you noticed that’s who you talk 
about all the time? So, if you want 
to be fascinating to contact, all 
you have to do is steer the conver¬ 
sation toward getting the other 
chap to talk about himself. You 
make notes. 

Okay—he'll tell you where he 
lives. Fine, you don’t even have to 
ask for that. You know, I've men¬ 
tioned I’m located in Peterbor¬ 
ough, New Hampshire, a dozen 
times in every contact for twenty- 
five years now and maybe two 
chaps have ever asked me about 
Peterborough. Ask me how come 
I'm living there and you'll get an 
interesting story. Ask me what’s it 
like around Peterborough and I’ll 
tell you about having one of the 
largest A&Ps in New England— 
about the McDowell artist’s col¬ 
ony which brings all sorts of fa¬ 
mous people to Our Town. I might 
even mention that Our Town was 
written about Peterborough—in 
case you’re familiar with the fa¬ 
mous play by Thornton Wilder. 
Peyton Place was written about 
Gilmanton, New Hampshire. You 
making notes? 

You don't have to bother with 
notes on the weather—that's just 
blah blah—like a recitation of my 
rig model. Of course, if you ask me 
what I like best about my rig, you 


might get me going. 

The time was when you could 
ask someone what they did, but 
now, with almost all hams being 
retired, it's probably better to ask 
what they used to do. It doesn’t 
hurt to ask if they have any other 
hobbies or interests—I’ve got a 
few, but I can’t remember the last 
time anyone asked...1968, I think 
it was. 

Oh. you’ll run into some hard¬ 
core cases—chaps seemingly 
with no interests whatever. If you 
ask how many grandkids they 
have you’ll unloose a torrent. I got 
started late, so I don’t have any, 
but you ask my wife. Sherry, about 
her grandchildren and you’re set 
tor the next half hour. She's got 
eleven of 'em! Making notes? 


By the time you get through ask¬ 
ing about the town, what he’s 
done and other interests, the band 
will probably be changing. File the 
page by call so you can find it the 
next time you hear him, and carry 
on from there. One look at the 
page and the whole contact will 
come back to mind just as if it was 
yesterday—even after a couple of 
years. You’ll find the chaps you 
contact are turning into people in¬ 
stead of just a line in the old log 
and a QSL card. It's also handy to 
keep a cross-index of the chaps 
you’ve worked on top of the pile of 
notes, so you don’t have to thumb 
through to see if you’ve worked 
someone. 

More Props 

Have a road atlas at hand for 
stateside contacts and the best 
world atlas you can find for DX. 
Then, when you talk with Homer 
Sawtelle W1KPL in Jeffrey Cen¬ 
ter, you can ask him about Mt. 
Monadnock. which is near his 
town. You might find out that the 
nearest movies are in Keene or 
Nashua—and that the Monad- 
nock Inn is a pretty good place to 
eat, if you're in the neighborhood. 
If you fly, you might drop in at Sil¬ 
ver Ranch airport in Jeffrey. 

The more you get ’em talking 


about themselves, the more inter¬ 
esting you’re going to be. The 
more you talk, the more boring the 
contact—usually. Of course, if 
you find you both have an interest 
in guns, collecting comic books, 
match book covers or antique 
marbles...you’re flying. 

I suppose you’re so used to be¬ 
ing regimented by the League that 
you’re going to want me to print 
special log pages for you with 
spaces for the call, name, town... 
and so on. Give me a break! 

Maybe this new aspect of ham¬ 
ming will get you off the kick of 
moving from one lousy pileup to 
another, swapping call letters and 
a report and moving on. Look, you 
know as well as I that your signal 
can be heard anywhere in the 
world on the DX bands, so why all 
this macho beating your way 
through pileups? Are you really so 
insecure that you have to prove to 
the world that your rig can cream 
some other poor ham with lower 


power or worse propagation? And 
for what? I don’t even know where 
my 300 + countries of QSLs are— 
probably thrown away sometime. 
The real fun of amateur radio is 
the communications it provides, 
not certificates or a listing in QST. 
There are thousands of interest¬ 
ing, exciting people out there—all 
you have to do is pry them out of 
their shells. 

You know, what seems like an 
endless number of hams on the 
bands will start sorting itself out 
into friends once you make con¬ 
tacts interesting for others. You'll 
find them looking for you and 
calling you—and their page com¬ 
ing out of your file and gradually 
filled as you learn more about 
them. 

If you’re into DXing you might 
ask how things have changed in 
their country in the last twenty 
years or so. We’ve seen change 
here in America, but it’s nothing 
compared to whaf s been happen¬ 
ing in many other parts of the 
world. If you’re lucky enough to 
talk with someone from Africa, 
check out what's happened there! 
The changes in most of Africa just 
in my lifetime have been incredi¬ 
ble-going from a mysterious 
dark jungle continent to one 
where we’re reading about the 


problems of many African coun¬ 
tries in the morning papers and 
watching specials on TV. 

When my mother was young 
she met Osa Johnson while vaca¬ 
tioning in Vermont—Osa married 
Martin Johnson, an explorer, 
when she was around 15 and went 
with him to Africa, where they 
made movies of what they found. 
The Martin and Osa Johnson 
movies went over big here. The 
1920s and 30s Africa, which had 
been that way for thousands of 
years, is now gone—forever: a 
land of pigmys, women with rings 
around their necks to stretch 
them, plates in their ears. 

Look for Andy 9M8PV and ask 
him about the head hunters just 
one generation ago. Ask about the 
long-house villages. Ask about 
the 30-foot croc in the Sarawak 
River picking off kids swimming in 
the river and the mystic they 
brought in from Indonesia to help 
find it. 

Communication Power 

Amateur radio gives you the 
power to actually communicate 
with Sarawak, not just get a signal 
report and a QSL. You can talk 
with hams in Kenya who remem¬ 
ber the way it was. Not to disturb 
your political convictions, but you 
might even ask some South 
African hams their perspective on 
what’s going on there—I think 
you'll be surprised to learn their 
viewpoint and get an inkling as to 
how much bias we live with here 
from our liberal press. 

You know, we make fun of the 
Soviets and their practice of twist¬ 
ing everything to present the dis¬ 
torted view they want their people 
to believe. Unless we open our 
ham communications system to 
other parts of the world we have 
no way of judging how distorted 
our own view is, 

The same goes for other coun¬ 
tries, too. I’m writing this in 
Leningrad, so Tm keenly aware of 
how little communication there is 
between America and the Soviets. 
It’s going to take a lot of persis¬ 
tence to get them over their fear of 
openness—despite the recent ad¬ 
vent of glasnost, which means 
’’openness”. Can we ever get 
them to actually talk about them¬ 
selves over the air? 

For a communications hobby 
it’s amazing how little actual com¬ 
municating we do. 

Let’s make today the first day of 
your real ham career. Get a pad, 
pencil, an atlas and get crack¬ 
ing...see if this doesn't make ham¬ 
ming a lot more fun.0 


“There are thousands 
of interesting, exciting 
peopie out there ." 
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BUYER’S GUIDE 


CALLBOOK 

Want to QSL those new contacts? Then you 
need the CallbookI 

The 1987 North American and International 
Callbooks list calls, names and mailing ad- 
dresses for 
over 950»000 li¬ 
censed ama¬ 
teurs in coun¬ 
tries around 
the world. In 
addition, they 
include Inter¬ 
national Postal 
Information, 

Worldwide 
QSL Bureaus, 

Standard Time 
Charts, Prefix¬ 
es of the World, 
a Census of 
Amateur Licenses in each country, and much 
more. The price for the Callbooks vary. The 
North American listings are $28, and the Inter¬ 
national Callbook is $30. These are available 
in December. The Callbook Supplement, 
which combines both North American and in¬ 
ternational new listings, is available for $13, 
The supplement is published in midyear. The 
publisher offers both the North American and 
the International Callbooks are $55. The 
above prices include shipping to USA ad¬ 
dresses only. Amateurs in other countries are 
invited to request a quotation for LifetimeSub- 
scriptions. 

For more information, write to. Radio Ama¬ 
teur Callbook Inc., 925 Sherv^ood Drive, Lake 
Bluff, IL 60044, for your local dealer or circle 
Reader Service card number 40. 



The 1988 Radio Amaieur Callbook, 


ICOM 

The IC-900 is a six-band VHF/UHF mobile 
transceiver system featuring fiber-optic con¬ 
trol of remote “band units.” The compact con¬ 
troller, which measures only 2.9” x 2” x 1”. 
can be placed in any convenient location near 
the operator, while the band units reside in 
some other spot in your vehicle (such as the 
trunk). The band units are connected to the 
controller by a fiber optic cable to eliminate rf 
feedback. 



ICOM's IC-9(H)A VHF/UHF mobile transceiver. 
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Among the features of the control unit are: 
10 memories for each band, memory and pro¬ 
grammable band scanning, and crossband 
operation. Band units are available for 2 me¬ 
ters (25/45W), 10 and 6 meters, 220 and 440 
MHz, and 1.2 GHz. The 
basic control units, mi¬ 
crophone, and external 
speaker retail for $589. 

The band units are avail¬ 
able separately. 


ICOM’s new IC-u2AT 
Is a pocket-sized 2m 
hand-held designed to 
cover 139-174 MHz on 
receive and 140-1 50 
MHz on transmit. The Mi¬ 
cro features ten memo¬ 
ries to store frequency, 
offset and access tone; 
an LCD readout on the 
top panel; scanning; 1 
Watt rf output; and 32 
built-in subaudible 
tones. The HT weighs V 2 
pound and measures 
2.3” X 5.6” X 1.T\ It's price is $329. For more 
information contact ICOM America, Inc., 
2380-116th Ave. NE, Bellevue, WA 98004; 
206-454-8155. 



The ICOM IC-u2A 
VHFFM transceiver. 


KANTRONICS 

Accelerate your TNC-1 or TNC-2 into 
2400 bps with the Kantronics 2400 TNC 
Modem. This add-on modem mounts 
directly above your TNC, and adds 2400 
bps packet, while retaining 1200 baud 
packet operation with your original unit. The 
suggested retail price is $149. 



The Kantronics UTU-XTmodem. 


UTU-XT/P features user programmable 
parameters, over 100 software commands, 
and an RS-232/TTL jumper for universal com¬ 
patibility to any computer with an asyn¬ 


chronous* serial I/O port. UTU-XT/P now oper¬ 
ates HF PACKET; along with CW 6-99 WPM; 
RTTY from 45-300 baud; ASCII from 110-300 
baud; and AMTOR, MODES A, B, and L. The 
user’s programmable parameters allow you to 
specify shift and baud rate, vary Mark and 
Space tones, and change the center frequen¬ 
cy and bandwidth of the CW detector. Since 
UTU-XT/P is microprocessor based, it has op¬ 
timum filter settings for each mode, shift, and 
data rate selected. It also has the added fea¬ 
tures of push button selectable multiple RTTY 
shifts, and limiter/limiterless operation for 
maximum sensitivity. A 12-pole, pro¬ 
grammable, switched-capacitance input filter 
is optimized for each selected shift. The sug¬ 
gested retail price is $290. For more informa¬ 
tion write or call, Kantronics, 1202 £. 23rd 
Street, Lawrence. KS 66046; 913-842-7745. 


POYNTEK 

The Snyder Full-Band tm antennas for the 
160, 75/80, and 40 meter bands allow maxi¬ 
mum use of modem, broad frequency range 
transceivers and “no tune” power amps to 
1000 watts. These wideband antennas for the 
low HF bands are based on patented technol¬ 
ogy and eliminate the need for antenna tuners 
and special radiator networks. 



One of Sf iyder’s Fidl-BamC* wide band antennas. 

The three models, FB-160X, FB-75/80X, 
and FB-40X are constructed of high quality 
materials including space-age plastics and 
corrosion resistant, non-ferrous metals to 
provide low weight, low wind drag, and weath¬ 
er endurance for years. They also include opti¬ 
mized feed modules for near earth installa¬ 
tions. Also included are SO-239 connectors to 
interface with a 50 Ohm coaxial transmission 
line and a pair of PL-259 terminated antenna 
radiator elements with end insulators and tie 
point eyelets. 

The Snyder Full-Band tm antennas vary in 
cost; model FB-160X is $344., The model FB- 
75/80 is $230., and the model FB-40X is $180. 
For further information contact Poyntek Asso¬ 
ciates, P.O. Box 741, Placentia, CA 92670; 
714-993-7525. Or circle Reader Service card 
number 151. 












BEL-TEK 

The BEL'TEK CMOS Keyer Kit uses a trig¬ 
gered clock to completely eliminate the possi¬ 
bility of the first dot or dash being any longer 
than the character elements that follow. The 
Instant you push the key the character starts, 
eliminating the delay often encountered in 
keyers with free running clocks. The digital 
circuitry of the CMOS keyer provides an exact 
3 to 1 weight ratio for perfect CW. The keyer 
also provides jam-proof spacing, which elimi¬ 
nates the chance of placing dots and dashes 
too close together. The keyer automatically 
inserts an element space after a dot or dash is 
completed, even if a key was pushed before 
the completion of the space. If both the dot 
and dash keys are sent simultaneously, the 
dash will dominate until it is released. All of 
these features enable you to send effortless 
perfect code. 



Vw CMOS keyer from BeCTek. 


The keyer uses any voltage between 5 
and 12 volts DC. The circuit is protected 
against accidental polarity reversal of the sup¬ 
ply voltage. The keyer can operate at any 
speed between 5 and 50 WPM. The built-in 
800 Hz sidetone has an adjustable volume 
control. The transistor will reliably switch 
loads up to 250 ma. The keyer is compatible 
with grid block, cathode keyed, and solid state 
transmitters. The price for the CMOS Keyer 
Kit is $9.95 plus $1.50 shipping. For more 
information write, Bel-Tek, PO Box 125, Be¬ 
loit W! 53511. Or circle Reader Service card 
number 154. 

ESOFT son WARE 

A low-cost electronic circuit design software 
program has been developed for the IBM-PC. 
The program called CompDes, is an easy to 
use menu-driven software tool that has main 
menu selections starting from Basic Electrici¬ 
ty and continuing through Circuit Designs. 



Hie ESOfT Circuit de.sign program for the IBM- 
PC and coinpaiihles. 


Circuit calculations of resistance, decibels, 
VSWR ratio resonance, and etc. are possible 
with this software. It also has menu selections 


of circuit designs for transceivers amplifiers, 
transistor schmItt trigger circuits, passive and 
active filters using operational amplifiers, at¬ 
tenuators, and more. The software was devel¬ 
oped by circuits design engineers with over 25 
years of design experience, and covers a wide 
range of engineering topics. In addition to be¬ 
ing a design aid, it also makes a great educa¬ 
tional tool, and included in the software pack¬ 
age is a design manual that compliments the 
software. 

CompDes, comes with a non-copy protect¬ 
ed disk and will operate on the IBM-PC/XT/AT/ 
PCjr or any compatible. The cost of the com¬ 
plete package Is only $50., and is available 
from Esoft Software, 444 Colton Road, Colum¬ 
bus, OH 43207: 614-491-0832. Or for more 
information circle Reader Service card num¬ 
ber 156. 


AMHERST INTERNATION AL 

Cover Craft dust covers are available for 
more than 50 Ham equipment models as well 
as hundreds of computer and data processing 
models. Covers protect against dust, dirt, 
spills, pet hair and help reduce failures and 
repair costs. Each cover is DUO-FOLD ^ ma¬ 
chine stitched for extra strength and inferior 
binding or piping is not used. The unique Anti- 
Static vinyl material has been tested to all 
government specifications, and is a must for 
today’s solid state circuitry. 



CoverCraft ham radio equipment covers. 


The Cover Craft gives your Amateur Station 
that professional appearance. Our clear 
taffetta finished material protects but does 
not hide your equipment’s appearance. 
Most of the models retail for $9. Send for a 
20 page catalog to Cover Craft manufactured 
by Amherst International Corp., 540 N. 
Commercial St., Manchester, NH 03101; 603- 
644-3555. Or circle Reader Service card num¬ 
ber 167. 

SPI-RO MANUFACTURING 

Spi-Ro Manufacturing offers a complete 
line of Multi-band Trap Antennas, both dipole 
and vertical “sloper”types. Covering all ama¬ 
teur radio bands 160 thru 10 meters. It offers 
the ultimate in trap design. The traps are 
lightweight, sealed and weatherproof, and 
feature no-rust, solid brass terminals that do 
not require no soldering or jumper wires. The 
antennas handle full power and allow multiple 
band operation with a single antenna with au¬ 
tomatic band-switching. The antennas use 50 
Ohm coaxial feeds and have standard SO-239 
receptacles. 

They come factory assembled or in easy to 
assemble kit form. Prices start at only $39 


postpaid in U.S, Catalog available showing 
models. For more information circle Reader 
Service card number250. 



The Spi-Ro multi-hand trap antenna. 


The “High-Tech Arrestors*’ protect trans¬ 
mitters, transceivers, receivers, and other 
sensitive communications equipment from 
harmful damage caused by lightning surges, 
transients, etc. The units utilize a gas filled 
discharge element, and a secondary stage to 
provide “double protection” to the equip¬ 
ment. The units restore themselves time and 
time again for repeated use. The High-Tech 
Arrestors divert unwanted voltage surges to a 
safe ground. They are rated up to 2000 watts 
for transmitter protection. 

Prices start at $30. Models are available 
with UHF, BNC and N type connectors. 
For more information contact Spi-Ro Manu¬ 
facturing, Inc., P.O. Box 1538, Henderson¬ 
ville, NC 28793. Or circle Reader Service card 
number 230. 


PIPO COMMUNICATIONS 


A high quality DTMF-encoder and keyboard 
designed exclusively for land mobile applica¬ 
tions. Pipo Communications has developed a 
new keyboard for the land mobile industry, the 
P-7 Series of 12-key touchtone encoders. 
They come equipped with steel keys and 
sealed Gold Dome contacts. The miniature 
design will fit most radios. The encoders allow 
output level adjustment.There isn't any RFl, 
but there is very low distortion - High Audio 
Output will drive any radio. The wide operating 
voltage range is 4 - 16 vdc. Current require¬ 
ments are low: 1 mA in standby and 6 mA 
keyed at 8 Volts. 

The P-7V and the P-7H both sell for $53. 
depending upon the amount wanted. For 
more information write or call Pipo Communi¬ 
cations, P.O. Box 2020, Pollack Pines, CA 
95726-2020; 916-644-5444. or circle Reader 
Service card number229. 



The P- TV and P-7H 12-key touchtone encoders 
from Pipo Comnmnicatkms. 
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DGM ELECTRONICS, INC. 

The FAX-1000 connects between your com¬ 
munications receiver and Epson graphics 
compatible printer. It allows you to print 
weather charts, satellite pictures and press 
photos. It will copy AM facsimile signals sent 
by weather satellites or FM facsimile signals, 
which are normally sent on HF. The FAX-1000 



The DGM FAX J000 FAX convener. 


will copy all standard speeds and indices of 
cooperations. Pictures can be inverted or 
printed in either direction. A 10 segment bar 
graph allows you to accurately tune in the 
station copied. Automatic or manual copy 
modes are available. In the automatic mode 
the unit will wait for the appropriate signals 
from the sending station to start the frame 
finally stop printing. In the manual mode the 
operator can start the printing and manually 
frame the picture with a front panel button. 
Front panel LED indicators and pushbuttons 
make the FAX-1000 easy to operate. 

The FAX-1000 is housed in a compact, at¬ 
tractive RFI proof aluminum enclosure, The 
unit is powered by a 110 VAC wall trans¬ 
former, which is included. The FAX-1000 
costs only $299. For more information con¬ 
tact: DGM Electronics, Inc., 901 Elmwood 
Ave.. Beloit, WJ 53511: 608-362-0410. Or cir¬ 
cle Reader Service card number 228. 

ALDEN 

Alden Electronics, Inc. has introduced a 
professional quality, low cost facsimile Weath¬ 
er Chart Recorder Kit for radio hams or any¬ 
one interested in receiving their own weather 
charts and weather satellite pictures at home 
or office. The easy to assemble kit provides a 
recorder that, when connected to a stable HF 
general coverage SSB receiver and suitable 
antenna, can receive weather charts, satellite 
pictures and oceanographic data from over 50 
transmitter sites around the world. 



The Weather Chart Recorder Kit from Atden Elec¬ 
tronics, Inc .. 


The kits can be completed in five or six 
hours. An illustrated, step-by-step assembly 
manual with separate operator’s manual and 
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a worldwide radiofacsimile frequency guide 
and broadcast schedule are provided. All ma¬ 
jor components and circuit boards are pre-as- 
sembled and tested. Once it is complete, it 
runs at 120 scans per minute on a standard 
115 VAC 60 Hz power and consumes 30 watts 
when printing and 10 watts in standby mode. 
Low cost paper cassettes available from 
Alden provide approximentely 50 charts, 11 
inches wide. 

The Weather Chart Recorder Kit costs $995 
plus $5 shipping and handling in the U.S.A. 
plus applicable state sales taxes. For addition¬ 
al information contact: Alden Electronics, 
Washington Street, Westboro, MA 01581; 
617-366-8951. Or circle Reader Service card 
number227. 

FLUKE 

The Fluke 8060A Digital Multimeter is a 
handheld, microcomputer-controlled 4 '/z digit 
test instrument. It has performance and fea¬ 
tures that make it 
ideally suited for 
broadcast engineers 
and hams alike. In 
addition to the usual 
DMM functions of 
ac/dc voltage and 
current, and a wide 
range of resistance 
measurements, the 
8060A offers fre¬ 
quency measure¬ 
ments to 200 kHz 
and relative and 
dB measurements 
with almost any 
impedance. The 
8060A is the only 
handheld DMM with 
Hz, dB and relative 
measurement functions. These features are 
essential to quick, efficient troubleshooting of 
communications equipment. 

The Fluke 8060A features 0.04% basic 
dc accuracy, and has a one year calibra¬ 
tion cycle and warranty. It comes 
equipped with test leads and operator's 
manual. A full line of accessories allow the 
8060A to measure temperature, high cur¬ 
rent, high voltage, and high frequency sig¬ 
nals, plus a number of cases and test lead 
kits are available for opertor convenience. 
Suggested U.S. list price for the Fluke 
8060A is $349. For the name of the 
nearest Fluke Distributer, or a free 
product brochure on the Fluke 8060A call 
toll-free 1-800-227-3800, ext. 229. For in¬ 
formation on Fluke distribution opportuni¬ 
ties, call toll-free 1-800-426-0361, or write 
John Fluke Mfg. Co.. Inc., P.O. Box C9090, 
Everett, WA 96206. Or circle Reader Service 
card number 226. 

GROVE 

Grove’s Hidden Antenna System solves 
apartment dwellers’ dilemma. Grove Enter¬ 
prises have solved the age-old question. 
’’What’s an apartment dweller to do for a 



ne Grove hidden antenna system. 


Shortwave or scanner antenna?” Grove is 
famous for their innovative and inexpensive 
solutions to communications problems. 
The Grove Hidden Antenna System com¬ 
bines a flexible antenna with a powerful, 
30 dB gain preamplifier for continuous 
100 kHz-1000 MHz receiving applications, 
making it ideal tor indoor shortwave, 
longwave and VHF/UHF scanner listening, 
even TV and FM reception. The two output 
connections allow the simultaneous use 
of two receivers on the same compact 
antenna system. A separate preselector 
is also available to eliminate shortwave 
intermodulation and image interference in 
particularly troublesome installations. 

The Grove Hidden Antenna System costs 
between $48 and $100 depending upon op¬ 
tions. For complete information write,Grove 
Enterprises, PO Box 98, Brasstown, NC 
28902; 704-837-9200. Or circle Reader Ser¬ 
vice card number 225. 


UNIVERSAL SHORTWAVE RADIO 

Use your shortwave radio to see the 
world! Intercept and print fascinating 
facsimile (FAX) transmissions. See transmit¬ 
ted maps, photos, and charts from weather, 
press and military stations world wide. 


The Info-Tech M-800 FAX Converter 
works with many dot matrix printers and 
your quality communications receiver 
and it is only $499 plus shipping. Contact 
Universal now for full information and 
you free pamphlet titled “Receiving FAX 
On Your Shortwave Radio”, at Universal 
Shortwave Radio, 1280Aida Drive. Reynolds¬ 
burg. OH 43068; 614-866-4267. Or circle 
Reader Service card number224. 



The Fluike 80&)A 
Multimeter. 













NAVAL 

A battery operated. Amplified Speaker 
with a unique feature! If it senses no audio 
input for more than 60 seconds, it burps 
once and goes to 
sleep! While In the 
sleep mode the 
HTS*1 does not 
draw any current. 

No dead batteries 
because you for¬ 
got to shut it off! 

As soon as input 
returns, {like a 
breaking squelch) 
it comes awake 
and gives you 
a big speaker 
sound. It is yours 
for only $25. For 
more information 
contact Naval 
Electronics Inc., 

54 17 Jetview 
Circle, Tampa, FL 
33634; 813-885- 
6091. Or Circle Reader Service card number 
223. 

MICROWAVE FILTER COMPANY 

Microwave Filter’s new edition of Filters for 
Broadcast TV-FM-Radio, BTV/87, describes 
bandpass filters, traps, diplexers and channel 
combiners for 
broadcast televi¬ 
sion and radio. 
One section de- 
scribes ITFS 
bandpass filters 
for single chan¬ 
nel or channel 
groups, and 
combiners for 
channel or two 
channel groups. 
Also included 
are filters for 
MDS. For ITFS/ 
MDS systems, 
another section describes a video and aural 
combiner, a coupler which allows MDS to be 
added to an existing ITFS system and a band¬ 
pass filter that passes the entire ITFS and 
MDS band. 

Among other offerings in the cata¬ 
log are multiband filters that allow other 
broadcast bands to be added to one 
tower, combiners and bandpass filters 
for UHF, ENG bandpass filters, inter¬ 
ference traps, viewer and listener interfer¬ 
ence traps, distribution filters and TVRO 
interference filters. Filters with custom 
specifications may also be ordered. For 
a free copy of this catalog contact Linda 
DeCoursey at Microwave Filter Company, 
Inc., 6743 Kinne St., East Syracuse, 
NY 13057. Call toll free 1-800-448-1666 or 
collect 315-437-3953 New York. Hawaii, 
Alaska and Canadian residents. Or circle 
Reader Service card number222. 


S-COM 

The S-COM 5K Repeater 
Controller is fully pro¬ 
grammable via DTMF 
commands. Un¬ 
like other con¬ 
trollers, the 5K 
does away with 
the delays and 
reprogramming 
charges involved 
with custom 

ROMs; there are no jumpers or 
diodes to change. Data is retained 
in non-volatile memory, ensur¬ 
ing that no Information is lost 
during power outages. The 
CMOS design draws little power, 
so it’s perfect for emergency, 
portable, and solar-powered re¬ 
peaters. Use 5Ks for main site con¬ 
trol and control of remote receiver 
links. 

For professional sounding audio 
with full squelch tail and DTMF 
elimination, add the 5K-ADM 
Audio Delay Module. It connects to the 
5K through a single ribbon cable, and can 
be installed in the field. The optional 5K 
cabinet provides mounting for both the 
controller and the Audio Delay Module. 
Never before has such powerful control 
capability been available for $189. For 
more information write or call S~COM, P.O. 
Box 8921, FT. Collins, CO 80525-0700; 303- 
493-8316. Or circle Reader Service card 
number 221. 


LITTLITE 

Littlite Lamps, the flexible gooseneck lamps 
with versatility and style, are ideally suited to 



One of the UttUiie Lamps from Uitli(e/C.4E. Inc .. 


any task involving accurate, close or detail 
work. Utilizing halogen technology, the High 
Intensity Series efficiently produces crisp. 


bright whue light. The 
light is concentrated 
in a tightly controlled 
pattern easily aimed 
exactly where you need 
it. The Low Intensity 
lamp produces enough 
light for many tasks 
in dimly lit areas. With 
its low power incandes¬ 
cent light source this 
Littlite is best suited to 
applications where a high level of light is 
unacceptable. 

"L” series sets come complete and 
ready for easy surface mounting. All sets 
are available in 6, 12, or 18 inch lengths 
with bulb, mounting base and fully adjustable 
dimmer. Each set also includes a 6 foot cord, a 
two piece snap mount, screws for permanent 
mounting, and a wall plug-in transformer for 
120 volt operation. The Littlite prices range 
from $31 to $60. For more information write or 
call Littlite/CAE, Inc., P.O. Box 430, 10087 
Industrial Drive, Hamburg, Ml 48139; 313- 
231-9373. Or circle Reader Service card num- 
ber220. 


ANTENNAS WEST 
The QRV 160-10, is a low visibility, all 
band HF antenna originally created for 



Tfie QRV }60-10 Antenna package. 


rapid emergency installation. Speed and 
ease of erection result from the use of special 
kinkproof wire. The result is a durable antenna 
easily installed by a single person. The 
QRV 160-10 is insulated and completely 
weather sealed, a feature that prevents corro¬ 
sion from acid rain and air pollutants, thus 
ensuring quiet reception over the years. It may 
be connected directly to transceiver or trans¬ 
match with its PL 259 connector. The feedline 
may be extended as necessary with 50 Ohm 
coaxial line. 

Based on the popular G5RV design, the 
QRV 160-10 measures 102 feet end to end, 
and can be installed in dipole, V, sloper or 
folded configurations. Unique adjustable in¬ 
sulators facilitate bending to fit available 
space. An extensive technical manual ex¬ 
plains how to obtain desired results from diffi¬ 
cult installation sites including spans as short 
as 26 feet. The QRV 160-10 is rated for full 
legal power. It comes ready to use and is 
priced at $50 including U.S. delivery. Circle 
Reader Service card number 219 for more 
information. 



The HT Audio Booster amplified speaker 
from Nava! Electronic.^. 



The New Bro{idcast Filter 
catalog. 



Vie S-COM 5K. 
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The QRV-QL Quick Launch System 
for Wire Antennas is a rapid system for 
hanging wire antennas from available 
supports up to 75 feet high without 
requiring exceptional strength or exertion. 
The system eliminates climbing, complicated 
paraphenalia, and the need to learn difficult 
skiKs. 

The QRV-QL kit consists of a high visi¬ 
bility fluorescent projectile, twilight view 
kink proof launch line, safety protector, 
and a line carrier that also serves as a 
storage container for the kit. It comes 
with a manual detailing the method of 
most effective employment and reviewing 
safety considerations. The QRV Quick 
Launch kit comes ready to use and is priced 
at $13 including U.S. delivery. Circle 
Reader Service card number 218 for more 
information. 

The QRV 160-10 Emergency Pack in¬ 
cludes the QRV 160-10 antenna, the 
QRV-QL Quick Launch system, and 
everything else needed to install an effec¬ 
tive all band antenna system. The Emer¬ 
gency Pack also includes a special 
Marconi adaptor and all band counterpoise, 
which quickly transform the antenna 
into an efficient top loaded vertical for 
low angle radiation on the 160. 80, 40, 
or 30 meter bands. Also included are a 
70 foot coaxial feed- line extension with 
hand soldered, weather sealed connec¬ 
tions and 200 feet of rot proof Dacron 
support line. The entire package is 
contained in a weatherproof carrier bear- 


Ave., Suite 104, Torrance, 
CA 90501; 213^ 618-8616. Or 
circle Reader Service card 
number 216. 


GILFER SHORTWAVE 
In one stylish case the Datong 
FL3 Automatic Audio Filter 
offers the complete solution 
to receiver audio process¬ 
ing. This filter automatically 
eliminates unwanted inter¬ 
ference from tune-up tones 
or heterodynes 200-4000 Hz The Datong muhi-moiie Audio filter FL-3. 
with a scanning, switched 

capacitor filter that phase locks to the neers and technicians. For more information 

undesireable signal. The user can man- circle Reader Service card number 214. 

ually tune a second notch filter 200-3500 
Hz. The FL3 also features adjustable 



low and high pass filters with very sharp 
skirts. For CW and RTTY tuning, the 
individual filters' characteristics can 
be combined to yield a 10- or 12-pole 
filter, depending on the user’s need. 
The FL3 is easily connected in series with 
any speaker or headphones and does 
not require internal modification to the receiv¬ 
er. The unit requires 10-15 Volts DC, 400 mA 
maximum. 

For more information contact Gilfer 
Shortwave, 52 Park Ave., Park Ridge, NJ 
07656. Or circle Reader Service card 
number 215. 


Jensen Tools has a new tool kit for 
the advanced student of electronics 
and skilled hobbyist. Recommended al¬ 
so for small service shops and skilled 
home repair, the Deluxe Tech School 
Kit (#236002) includes screwdrivers, 
nutdrivers, wire stripper/cutter, pliers, 
scissors, wrenches, hemostat, mirror, 
holding tweezer, soldering equipment 
and more. A total of 28 quality tools 
are furnished in a 13?4 x 6^ x 7 inch dur¬ 
able plastic tool box with lift-out tray, posi¬ 
tive latch and carrying handle. The kit is priced 
at $79. 


For more information and free catalog, 


ing instructions and checklists on the JENSEN TOOLS write or call Jensen Tools Inc., 7815 S. 


outside. 

The Emergency 
Pack is priced 
at $120 includ¬ 
ing U.S. delivery. 
Antennas West, 
1971 N. Oak Lane 
1300 Provo, 
UT 84604-2138; 
801-375-0247. Or 
circle Reader Ser¬ 
vice card number 
217. 



The AjLD- 24TDual hand moinie transceiver fnorn Alinco 
ALINCO Electronics Inc .. 


A Static Control 
Companion Kit 
has been designed 


46th St., Phoenix, AZ 85044: 602- 
968-6241. Or circle Reader Service card 
number 212. 


by Jensen 
Tools to 
fit behind the 
upper pallet of 
a tool case 
or inside a 
briefcase. Es¬ 
sential for the 
protection of 
static sensitive 
devices in 
the field, the 



Static Control Kit for field service personel. from Jensen 
Tools. Inc.. 


The ALD-24T 


kit opens up to a full 18 x 24” 


Dual Band Mobile Transceiver is designed 
to be the ultimate in compact size 
with an impressive array of features, allow¬ 
ing maximum flexibility in automo¬ 
bile installations. Advanced engineering 
and technology make it possible to offer 
a complete dual band radio in a very com¬ 
pact package. The standard features in¬ 
clude 21 memory channels, 2 VFOs, 
25 W output, and Encode/Decode 
CTCSS. Repeater offsets are fully 
programmable, and the unit allows full 
duplex, cross band operation. Frequency 
coverage is 140-149.995 and 440-450 MHz. 
The ALD-24T dual bander is which is priced 
at$580. 

For more information contact Alinco 


static dissipative work 
surface with a 5 ft. grounding 
cord for the mat and ad¬ 
justable elastic wrist 
strap with 4 ft. ground cord 
for the wearer. The kit 
includes hardware and 
instructions for correct 
hook-up to insure the safety 
of both the static sensitive 
components and the 
user. Meets or exceeds 
ail applicable military and 
EOS/ESD standards. Only 
for $30. 

For more information 
and free catalog of other 



Electronics Inc., 20705 S. Western products for electronic engi- The TELV.4C Delicxe Tech School Kit from Jensen Tools, he. 
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MEDIA MENTORS INC. 

At last a Ham Radio curriculm written 
specifically for the classroom teacher! “Intro¬ 
duction To Amateur Radio” contains a 
teacher’s manual with 26 step by step lesson 
plans designed to motivate and instruct chil- 



Hands-on learning from 
Media Mentors, Inc. 


IntrocAictton 

dren of all abilities, a 
Custom-made code Pu tli Sr— 
practice oscillator, 
and a high motivation¬ 
al code practice au¬ 
diocassette to follow 
the lesson plans. The 

material is based on 6 ^ •' 

years of teaching the 

course at Intermedi- .^ 

* Com(ri«t» w«h26SI«( 

ate School 72 to thou- - 
sands of youngsters. 

The program encom¬ 
passes all areas of - 

a school's curricula, and can be taught 
as a course unto itself or as a unit in a 
science program. A 24 hour hot line is avail¬ 
able to any teacher buying the program. The 
package includes homeworks, quizzes, en¬ 
richment activities, and reproducibles. The 
price for the whole package is $100. For addi¬ 
tional oscillators is $20, and an additional cas¬ 
settes are $7. 

For more information contact Carole Perry 
WB2MGP, {Dayton Ham of the Year 1987). 
Media Mentors, Inc., P.O. Box 131646. Staten 
Island, NY 10313-0006; 718-983-1416. Or cir¬ 
cle Reader Service card number 211. 


COM-RAD 
INDUSTRIES 
A unique concept in 
a low profile antenna 
for radio communica¬ 
tions is the Untenna 
Hi-Rizer. The antenna 
is a full-sized, 40 
through 10 meter 
vertical, wound down 
to 15 inches in height 
to let you put it just 
about anywhere! It 
is continuously tunable 
from 7 to 30 MHz for 
Amateur. Commercial 
and Government Ser- 


mtama 




mvice. The Untenna Hi-Rizer’s model number 
is CR4010A. It is available for $117. plus $5. 
shipping and sales tax where applicable. 
The purchase price includes antenna, 
feedline and mount of your choice. Additional 
mounts are $15. each (and $2. shipping 
when ordering separately). The mounts 
available are a magnetic or a clamp mount 
for use on large metal surfaces. It is also 
available with its own ground screen 
when the use of a metallic surface is not 
convenient. 

For more information write or call 
Corn-Rad Industries, 25 Imson St., Buffalo, 
NY 14210; 716-823-0331 or 716-773-1445. 
Or circle Reader Service card number 
210 . 


-7^2:3- \ TEN-TEC 

1 2 \ Meet America’s newest 

full featured, synthesized 
transceiver. The Paragon, 

Model 585. Its general 
coverage receiver tunes 
100 kHz- 29.9999 MHz. 
and it transmits at 100 
watts output on all authorized 
frequencies Included 

•• ^ features are 62 full-function 

• . amateur radio i 

memories, dual VFOs, 

noise blanker, speech 
processor, RX and TX switchable me 

offsets. QSK with a change- PY d*sk drives 

over time of less than 30 ports, a 1 

ms, five IF filters that are monitor, and g 

- front panel selectable Also included 

independent of mode, 

selectable tuning rates, i — 

passband tuning, audio 
bandpass filtering, tone i 
control, squelch, notch 
filtering and more. The 
sixty-two programmable 
memories that include 
frequency mode, filter 
selected, channel number 
and a 7 digit alpha-numeric 
tag for entering a net name, 
call sign or I.D. of your 
choice. The channels 
scanned are totally con¬ 
trollable with 
global lock-out, 
global reset and 

individual lock-out Paragon Mode! 585 transceiver. 


COMPETITIVE 

COMPUTER 

SOLUTIONS 

This company recently introduced an IBM 
PC/XT compatabJe computer system de¬ 
signed exclusively for the amateur radio oper¬ 
ator. Called the HR8810 Computer, the sys¬ 
tem boasts a 640K 4.77/10 MHz externally 



The HR8810 IBM PC-XTmade especially for. 
amateur radio computer. 

switchable motherboard, two half-height flop¬ 
py disk drives, a full compliment of input/out¬ 
put ports, a high quality CTX monochrome 
monitor, and an AT-style enhanced keyboard. 
Also included with HR8810 are special RFI 



and reset. The 
frequency selection can be 
made using the main tuning 
knob, keypad direct entry or up/ 
down buttons that can shift on MHz 
or to the next ham band. 

The Paragon Model 585 is 
priced at $1995. If you want 
more information please contact 
Ten-Tec. Highway 411 East. 
Sevierville, TN 37862; 615-453- 
7172. Or circle Reader Service 
card number 204. 


reduction interface cables with foil and braid 
shielding and a copy of MS-DOS 3.21. 

The introductory price of the unit is, as 
the corporate name suggests, competitively 
priced at $900. For further information 
write to, Competitive Computer Solutions, 
Inc., 5721 Bayside Road, Suite A, Virginia 
Beach. VA 23455; 804-460-9628. Or circle 
Reader Service card number264. 0 


The Corn-Rad Hi-Rizer UNtenna. 


26 73Amateur Radio • November, 1987 













Clear Channel’s Ranger AR-3300 

Affordable 10-meter Fun 


Ctear Channel Corp. 

PO Box 445 
Issaquah WA 98027 
FAX: 206/392*8413 
Price Class: $395 


by Marc Stern NIBLH 



Photo A. Vie Ranger AR~S50(). Vie 3300and3500models are identical rigs 
except for their final stages, which output 25 and JOO Wans, respectively. 


W ith all the hoopla over 
Novice privileges on 10 
meters, you wonder why more 
manufacturers don’t respond 
with multimode single-band rigs 
to give Novices exposure to HF 
operation? 

Most of the industry might 
be missing a beat, but not Clear 
Channel of Issaquah, Wash¬ 
ington. It offers two versions 
of its 10-meter monobander: the Ranger 
AR-3300 (25 Watts output), and the Ranger 
AR-3500 (100 Watts output). After using the 
AR-3300,1 can say that Clear Channel has a 
product that the rest of the industry will have 
to contend with, 

A Full-Featured Rig 

A look at the specifications will confirm it 
is quite a capable transceiver First of all. it 
features wide bandwidth that covers the 
whole 10-meter band, and it is totally 
microprocessor-controlled. It also sports 
multimode capability—AM. FM. CW, and both 
upper and lower sideband—so you can also 
use radioteletype. 

Before continuing, a word about CB-to-10 
conversion. Of course, you can convert a CB 
rig to 10 meters with the change of a crystal 
and retuning. But you limit your output to 
underlO Watts, and the CB rig's bandwidth 
limits frequency coverage. Most CB conver¬ 
sions allow only one mode of operation. 

So, while the CB conversion might seem 
economical, it really can’t compete with 
a rig like the AR-3300. 

The low-power version features 25 
Watts output on CW and SSB peaks and 
8 Watts output on FM, The high-power 
version features 100 Watts. When 10 
meters is open, the low-power version is 
adequate. During the peak sunspot years of 
the last cycle, I had a lot of fun with mobile 
10-meter sideband from a converted CB rig 
with 12-Watts peak-to-peak. Since we’re 
several years from the sunspot peak, 


however, don’t discount the 100-Walt hg. 

The transmit section of the Ranger AR-3300 
boasts carrier suppression that is better than 
40-dB-below-peak output. Unwanted side¬ 
band suppression is better than 50-dB-below- 
peak output (using a 1-kHz tone) and spurious 
radiation is better than 50-dB-below-peak 
output. 

Because it is synthesized and micro¬ 
processor-controlled, the AR-3300 is very 
stable. Frequency stability is better than 10 
ppm after a 15-minute warmup. Maximum FM 
deviation is set at 1.5 kHz and the AR-3300 
uses a low-impedance {500-600-0hm) 
microphone. 

On the receive side of the Ranger AR-3300 
transceiver, image rejection is better than 
70 dB and t-f rejection is better than 80 dB for 
all frequencies. CW and SSB selectivity 
is 4.2 kHz at -6 dB. and 8.6 kHz at -60 dB. 
For FM and AM, the selectivity figures 
are 6 kHz at ~6 dB, and 18 kHz at -60 dB. 


Sensitivity is better than 0.3 uV at 10 dB S/N 
for SSB and CW and better than 0.5 uV for 
12-dB SINAD. The AR-3300 is both very 
sensitive and selective. 

This rig is a dual-conversion superhetero¬ 
dyne receiver. The first i-f is 10.695 MHz and 


the second is the standard 455 
kHz. Dynamic range is better 
than 100 dB. 

For portable operation, the 
AR-3300 is ideal. Although it’s 
no small-fry at 7 x 9 x 2.5 inches 
and about 4 pounds, it is still a lot 
less to carry than the standard 
100-Watt mobile rig. Also, with 
the low power AR-3300, you’ll 
find you can use a small power 
supply to run it at your home station. A gel cell 
or an auto battery can serve as a convenient 
power supply for portable operations. The 
low-power version draws up to about 4 Amps 
on voice peaks or about 2.5 Amps on FM. The 
high-power version should draw about 20 
Amps on peaks. 

Speaking of voice peaks and audio, the AR- 
3300 delivers more than enough good audio 
at 2 Watts output. You should find that you’ll 
hear CW or sideband even in a relatively noisy 
environment. 

Operation Controls 

The rig does not have a frequency selection 
knob in the center. Instead, Clear Channel 
has opted for a series of 6 rocker switches. 
Each one controls a segment of the 6-seg¬ 
ment display. The buttons also control scan 
rate and direction. The frequency display 
gives you resolution to the nearest 100 Hz. 

Just below the frequency control switches a 
series of momentary contact mode but¬ 
tons determine how the rig will scan 
(programmed or memory). Just to the 
right of the frequency control switches 
three pushbuttons control offsets for re¬ 
peater work. The rest of the front panel 
consists of controls for microphone and 
rf gain; the receiver incremental tuning 
(RIT) control; all-mode squelch; function 
selector (AM, FM, CW, USB, LSB); and the 
AF gain control LED bar meters indicate 
received signal strength and transmitted 
power output. Other LEDs indicate operating 
mode (transmit, receive, standby, split). 


“it is quite a capabie 
transceiver ” 
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The selected memory channel is also high¬ 
lighted with an LED. 

The rear panel consists of a large heatsink: 
antenna connector (standard S0239); and 
jacks for an external speaker and CW key 
(a miniature plug). There’s also the 13.8-Vdc 
input connector. 

Recommendations 

I found the AR-3300 to be a very good rig, 
but there are a few minor annoyances. 

The speaker has been placed on the 
bottom which means that if you use this 
on a car seat or attach it to the floor, then 
most of the audio is directed downward 
and is muffled. If you’re going to mount 
it, I would suggest putting it under the 
dash to get the full effect of the speaker. 

And. if you're using it at home, I suggest 
using the mounting bracket as a tilt bail 
so the audio bounces off a table surface. 

Also, the RIT control is limited to about 500 
Hz above and below the center frequency. It 
does an adequate job for signals that are quite 
near the frequency in the yellow-green dis¬ 
play, but you’ll find that you have to punch the 
frequency change buttons to zero in on the 
signal. I suggest more RIT range as a future 
improvement. 

Another point is the aii-mode squelch and 


scanning. The rig will scan a programmed 
range until it encounters a signal that breaks 
the squelch. Several times, though, when I 
compared AR-3300 with others I have, I found 
that the AR-3300 wouldn't stop on signals I 
thought it should have. When I loosened the 
squelch, the signals heard on the other rigs 
were present. Apparently, the AR-3300 re¬ 
quires a relatively strong signal to open the 
squelch. 


Although I suspect many operators 
won’t be troubled by this, I wanted a frequency 
selection dial. When I wanted to search 
through a range of frequencies (without 
setting the scan), I found it very awkward 
to have to keep pushing the frequency 
selection buttons to move up or down in 
the band. Setting the scan feature wasn't 
convenient when all I wanted was to casually 


roam up and down the band. Clear Channel 
should think of adding a small frequency 
selection knob to the front of the rig, rather 
than relying totally on the scan mode. There 
is more than enough room inside and out to 
make the addition. 

Excellent Choice 

Despite these drawbacks, however, 
the AR-3300 performed very well. For 
example, the programmable split capa¬ 
bility made repeater operation easy. 
Further, the five memories made it easy 
to check five of my favorite frequencies 
when I used the AR-3300. The scan rate 
was more than adequate, too. 

Memory retention, by the way, 
must be set by turning the squelch 
control to reset which enables stor¬ 
age voltage so the AR-3300 retains 
memory. 

The AR-3300 remains an excellent choice 
for full-featured 10-meter operation. It’s a rig 
that occupies an enviable market niche and, 
in fact, it should spur the market itself.® 


Marc Stern N1BLH frequently contributes to 
our pages. His professional interests include 
documentation for electronic systems. 


'7 wanted a 
frequency 
selection dial. ” 
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'AMERtCANi 

iEXHRESS 


^ COMPEERS 


5225 EHRLICH RD 
TAMPA, FL 33624 


300/1200 BAUD int. MODEMS —$89 

FREE SOFTWARE AND MEMBERSHIP TO THE SOURCE & COMPUSERVE 

(^Seagate 





20 mb HARD DRIVES — $279 w/ controller 

THEIR ENTIRE LINE - $CALL! 


icrofiics 


uIbnstarXr -$749 


ultrstar 


10 mHz, 2FL, GRAPHICS CARD, MONITOR, TAR-SER, CLK-CALENDAR, 640K, MORE! 


-LOTS OF EXTRAS! 

10 mHz MONO MONITOR & GRAPHICS CARD STANDARD! — $1145 


USA 


FLA. 


1 - 800 - 255-1674 


1 - 800 - 330-0828 


CIRCLE 247 ON READER SERVICE CARO 


73 Amateur Radio • November, 1987 29 





Photo C Tesla primary spark gap setup as described in text. 


Continued! from page IS 

the wrong part of the cycle could cause the 
switching transient to double the voltage and 
blow capacitors. My coil uses capacitors with 
a voltage rating which is twice that of the 
primary circuit, so I do not use a variac on my 
system. Set the gaps on the spark gap plates to 
about Vs Inch on each gap, then, using alliga¬ 
tor clips on the power leads, to the Tesla 
primary. Tap onto the primary^ at about 2 
turns in from the end of the winding. When 
you are sure everything is connected correct¬ 
ly, plug in the power and bring up the variac 
slowly. At this point a loud crackling noise 
will become evident as the primary circuit 
spark gap breaks down, the spark from this 
gap should be blue and bright. 

With the lights turned down, a corona at the 
top of the secondary should be plain to see. 
Further adjustment to ‘/i turn on the Tesla 
primary should bring improved results. You 
will also find that fine adjustment of the spark 
gap also leads to improved results, since the 
gap has some effect on the frequency of oper¬ 
ation. In .some cases the bottom end of the 
secondary must be wrapped in polyethylene 
to prevent discharge between the primary and 
secondary. I had no problems bringing my 
Tesla coil to resonance with the hit and miss 
method. However, for those with a signal 
generator and oscilloscope, one can tune up 
the system more scientifically. 

For those readers with such equipment, 
you can tune up the coil as follows: First, 
isolate the secondary and place a few loose 
turns of wire around the bottom of the sec¬ 
ondary and connect this wire to a signal gen¬ 


erator covering 150-450 KHz. Next, connect 
the top electrode to the vertical input of an 
oscilloscope through a I megohm resistor. 
Take the bottom connection of the secondary 
and hook it to the ground terminal of the 
scope. Adjust the frequency of the signal gen¬ 
erator until the rising signal amplitude of the 
coil’s self-resonant frequency is observed. If 
you built the secondary according to the plans 
in this article, you should find the self-reso¬ 
nant frequency to be around 380 KHz. The 
primary coil mu.st resonant with the sec¬ 
ondary, so it must be tuned also. 

To tune the primary, the spark gap must be 
shorted to effectively put the capacitors in 
parallel with the primary. Connect the oscil¬ 
loscope across the primary and inductively 
couple the signal generator to the primary. 
The signal generator is generating the same 


signal used to detect resonance in the sec¬ 
ondary. Adjust the alligator clips on each side 
of the primary 's center tap until resonance is 
observed on the scope. The secondary's form 
should not be anywhere near the primary for 
this operation. 

Start the Show 

My Tesla coil is put into operation whenev¬ 
er guests or nephews arrive at my home. It 
has also been demonstrated at our local col¬ 
lege for the electronics and physics depart¬ 
ments. The reaction is always the same. The 
sight of lightning bolts close up, made on 
demand, is really something to be seen. 


Jon Enoch is an electronic technologist for 
a Canadian research and development 
company. B 
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F. K. Feeney WB2EMS 
1122 EiUs Hollow RiL 
Ithaca NY 14850 


Cubic Inch Keyer 

Enjoy comfortable iambic keying on the HW-8 



Phaio .4. Top 1 'ie%\ of/he keyer. 


T he recent purchase of an HW-8 QRP 
transceiver rekindled my interest in 
CW. The code may not be as exciting as 
packet or some of the other new facets of 
amateur radio, but many enjoy it. It is good at 
producing usable contacts at ver>' low power 
levels. But as I went about gathering the ac¬ 
cessories for my first QRP foray into the 
woods, I ran into a snag. What to use for a 
CW key? My J-38 style key on its heavy brass 
base was on loan to a couple of fiedgling 
novice friends. 

I tried another key and a few homemade 
substitutes and made a discovery-—without a 
solid base on the key and a table to rest both 
the key and my arm on, I don’t send very 
good code! I hope to take the rig places where 
there aren't tables, and since they are darned 
difficult to backpack, I had a problem. Be¬ 
sides, I’ve been spoiled by the keyer in the 
’‘Big Rig” and the sweet Bencher paddle 1 
have attached to it. Some experimenting with 
the Big Rig proved that I can send much better 
code using a keyer and paddle than a straight 
key in positions likely to be encountered 
while camping. My goal was clear—I needed 
to build a keyer suitable for taking camping 
with the rig. But was it practical? 


ii ;> -S75V 



Fig. I Schematic for the Cubic-inch Keyer. 


It would have to be small enough to fit into 
the rig; I didn’t want any more boxes and 
cables to worry about. It needed to be simple 
enough to complete quickly since I have 
enough grandiose—and unfinished—projects 
around. And it would have to draw low cur¬ 
rent to minimize the load on the station bat¬ 
tery power supply. After searching through 
literature dealing with keyer designs, I settled 
on the keyer ICs produced by Curtis Electro 
Devices. These 16-and 18-pin DIP packages 
handle nearly all of the keyer functions on the 
single chip. They are CMOS and draw' almost 
no current. They feature self-completing 
dots, dashes, and spaces: built-in sidetone 
generator, weight control, key debouncing, 
and good rf immunity. Both single-lever and 
iambic (squeeze) paddles can be used with 
them. They sounded perfect. 

Putting on the Squeeze 

A quick call to Cunis got the differences 
between the various versions of the keyer 
chips sorted out. They produce 4 basic keyer 
ICs. The 8(>44M is an 18-pin DIP basic keyer 
w ith provisions to drive a speed meter direct¬ 
ly, The 8()44B keyer chip operates with a 


special .squeeze key mode. An extra clement 
opposite the last one sent is sent when the 
squeeze lever is released. The 8044BM has 
both of these features, and the 8044 has nei¬ 
ther. Since I have never used the special 
squeeze technique and had neither the need or 
the space for a speed meter. I chose the 8044. 
I placed the order during the same phone call 
and three days later the chip arrived. After a 
few' minutes of peering at the documentation 
and sample keyer schematic supplied, I 
dragged out the CSC Proioboard and sat 
down in front of the junkbox to do some 
brcadbt>arding. The circuit show n evolved. 

Looking at the left side of the keyer sche¬ 
matic, pins 2 and 7 are the connections to the 
keyer paddle. The R and C networks associat¬ 
ed with pins 3 and 6 provide the liming for the 
debounce circuitry. The element timing net¬ 
work has its resistor acro.ss pins 8 and 9 and 
the associated capacitor across pins 9 and 10, 
The capacitor should be a stable type such as 
mylar^ dielectric. Curtis does not recom¬ 
mend the use of disk ceramics here. The 
application note suggested that Cl be a 
O.lSuf, and R1 and‘'R2 be 500k and 100k, 
respectively, I couldn’t find a 0.15uf mylar 
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Photo B. Vie Keyer and jack installed on the inside rear panel of the 


capacitor, so I used Kevin’s first law of 
homebrewing: “If you don’t have the right 
size, use what you have and adjust the part 
connected to it accordingly!” 

I used a 0.22uf mylar capacitor at CL 
A 150k resistor at R2 worked well with 
it on the breadboard to give me a comforta¬ 
ble speed range. High-speed CW operators 
might want to reduce R2 back to 100k, or 
lower Cl to the recommended value (. I5uf) 
to shift the speed range more toward the 
top end. I mounted the speed control pot 
R1 on the circuit board instead of on the 
outside of the rig. I find that I operate at pretty 
much the same speed most of the time, and 
if I need to slow down I Just increase the 
spacing between the characters producing a 
Farnsworth-type spacing. It would be a sim¬ 
ple matter to run leads to a pot mounted on 
the rear of the HW-8’s chassis for external 
adjustment. 

Continuing up the right side of the chip, 
pins 11-13 are associated with the timing and 
drive for the sidetonc generator in the chip. 
Since the HW-8 has its own sidetone, these 
pins are not used and so left open. Pin 14 is 
the output from the keyer. It swings positive 
when the keyer is rriaking an element and 
rests at ground during the spaces. The HW-8 
needs to have its keyline pulled low to send an 
element, so QI is used to invert the signal and 
provide sufficient current sink capability. 
The ba.se drive is limited by R5. This arrange¬ 
ment should work with almost any battery- 
powered rig that has a positive voltage that 
must be pulled down to key, with currents up 
to about 50 mA. Transmitters in which all of 
the current in the final amplifier runs through 
the keyline might need a huskier transistor at 
Ql and some more base drive. 

Pin 15 is the manual key input and also the 
weight control pin. The rig already has provi¬ 
sions for a straight key. and a 1:1:3 weigh 
ratio is fine by me, so in the interests of 
simplicity, this input is unused. You can’t 
totally ignore it. however; it must be pulled 


up to Vdd through 100k, I forgot and the chip 
staned breaking into spurious oscillations af¬ 
ter a few seconds each time it was turned on 
until I put the resistor in. 

Pin 16 is Vdd, the positive supply input and 
pin 1 is Vss, or ground. A 22uf capacitor 
bypasses the chip. The zener diode is used to 
drop the 12-16 volt supply at the radio to 
within the 5-10 volt operating range of the 
8044. I looked at several different way.s of 
developing a fixed, stable voltage source. 
Unfortunately they all used more current by 
themselves than the entire keyer draws! Even 
though the supply voltage to the keyer will 
vary as the battery input to the HW-8 sags, I 
have not noticed any real problem yet. I test¬ 
ed the keyer/radio combination over a 9-16 
volt range, A slight slowdown at the lower 
voltage was just noticeable, but the HW-8 
was sounding rather sickly at that point any¬ 
way. The circuit only draws 50 microam¬ 
peres most of the time, and just about 3 mil- 
liamperes when the elements are being sent 
and the base of Ql is being driven. A nine- 
volt battery would power it for a long time. If 
I had only a battery clamp for a transistor 
battery instead ofthe zener on hand, the keyer 
might well have featured a “self-contained” 
power supply! 

The Final Version 

After breadboarding the circuit and adjust¬ 
ing component values, it was time to build 
the final version. I used point-to-point wiring 
on a small piece of perforated yectorboard. 
The IC was socketed as recommended by 
Curtis, and I had to drill 3 holes in the board 
to mount the potentiometer. The resist¬ 
ors were mounted vertically to conserve 
board space. I made no attempt to serious¬ 
ly miniaturize the unit, but the choice of a 
physically smaller capacitor and potentiome¬ 
ter and I/8-Watt resistors would probably 
allow the unit to be shrunk to half its current 
size. As it stands now, the keyer measures 
about 1.50 X 1.00 x .750 inches, or just a bit 



Photo C. WBIPMSand the Cubic-inch Keyer in the 
field. 


more than a cubic inch, hence the name. 

I installed the keyer in the HW-8 along the 
rear of the cabinet by using a single post and 
some 4^0 hardware to support it off the rear 
wall. A 3-terniinal jack was installed for the 
paddle to plug into just above the standard 
key jack. Power was taken from the power 
switch on the front panel and the key line and 
ground were taken from the original key jack. 
The unit checked out fine when first powered 
up. The only quirk it has is that it always 
.sends a single dash as soon as it is turned on. 
This could be avoided by connecting the 
keyer power line to the battery side of the 
power switch instead of the radio side. That 
way, whenever the battery is connected, the 
keyer would power up. In that case, if the 
HW-8 was not turned on at the time, the da.sh 
sent would have no effect. I prefer to have the 
power switch turn off everything, so I live 
with the dash. 

Adding the keyer to the little rig has made 
operating it a real pleasure. Using a paddle 
works out just fine when camping, and I 
found a lightweight second paddle to dedicate 
to the task. The first field test was on a north 
country fishing trip. The rig was packed up 
on the motorcycle and survived the bouncing 
ride and a flat tire to perform splendidly at a 
rented cabin for several clays until the battery 
ran down. I have even takOn to using it at the 
home station for casual contacts instead of the 
“Big Rig,” propping it up on the arm of my 
easy chair along with the Bencher paddle and 
running a piece of coax over to the station 
antennas. 

My goal was to build a simple keyer with a 
low current drain of small size and with 
good performance. With a maximum drain of 
3 milliamperes, a size of just over a cubic 
inch, and performance equal to the keyer in 
the “Big Rig,” I feel the goals were accom¬ 
plished, There’s only one problem. Since 
they enjoyed playing with it so much on the 
fishing trip* the HW-8 and built-in keyer are 
now on loan to my friends, KB2ATZ and her 
OM KB2AUA. Oh well—they gave me my 
straight key back! 73! 0 
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John K. Nally KA3AAQ 
2934 Banks St. 
Hamshurg PA 17103 


Repeater Controller 
PC Board 


How to get back on the air again 
quickly if your microprocessor- 
controlled repeater dies. 


I n this modern day of microprocessor-con¬ 
trolled radios. it*s rare to find a repeater 
that doesn't speak to you in its synthesized 
voice. Many repeater clubs have paid thou¬ 
sands of dollars for these machines that can 
speak hundreds of words in male or female 
voices. They do everything under the sun 
except fix themselves or detect a dying mem¬ 
ory backup battery. Now, here’s how to get 
back on the air quickly with an inexpensive 
repeater controller board when your repeater 
is on the fritz. 

As useful as these silicon-based brains have 
become, they still have one major drawback: 
Once one dies, the repeater remains dead 
until someone skilled enough can fix it. This 


can render a bu.sy repeater useless for days or 
weeks until the controller can be reinstalled 
and reprogrammed. 

Constructing the Board 

An inexpensive repeater controller board 
can now^ be built in a few hours with off-the- 
shelf parts and kept for emergencies. It does 
not have an autopatch or IDer, nor is it run by 
a microprocessor, but it will get you on the air 
again quickly. 

My repeater controller board is a combina¬ 
tion of several basic circuits containing the 
standard hold-over timer (HOT) and time-out 
timer (TOT). It has the option of keying up a 
transmitter by VOX. When using VOX, au¬ 


dio from the receiver’s audio stage or speaker 
brings up the transmitter. It is not necessary 
to open a radio and dig into its squelch cir¬ 
cuitry to find a point that operates a carrier- 
operated relay (COR). 

The heart of the circuit is a combination of 
two 555 timer ICs, one used as the HOT and 
the other the TOT, and a CMOS 4001 quad 
NOR gate which performs a variety of func¬ 
tions. I chose the 4001 because it has four 
separate NOR gates—each gate with two in¬ 
puts—which can accommodate one or two 
separate conditions to activate the repeater 
(such as COR and PL). 

Pins 13 and 12 of NOR gate A must both be 
at a logic low, making pin 11 high to activate 
the repeater. I’ll call pin 13 the COR input 
and pin 12 the VOX/PL/Burst input. DIP 
switch I is set OFF (or open) if the COR input 
is used, and DIP switch 2 is set OFF (or open) 
if the VOX/PL/Burst input is used. If not 
using one of the inputs, setting its respective 
DIP switch to ON (or closed) will pull the 
gate low and enables it, allowing transmitter 
keying intbrmation to activate the other gate 
input. 

The COR gate, if used, can be pulled low 
by a logic low? through CR-l, or by 2 volts or 
more to the base of Q-1 which inverts it to a 
low. The VOX/PL/Burst gate can be pulled 
low through CR-2, or by 2 volts or more 
through CR-2 to the base of Q-2 which in¬ 
verts it to a low. Diodes CR^ and 5 are used 
for different inputs to Q-2 for several func¬ 
tions. CR-3 and CR-4 are used if a “Tone 
Burst” is needed to initiate the repeater after 
the TOT has timed out, either by actual carri¬ 
er timeout or non-use. CR-5 is used when 
using VOX (CR-3 and 4 must be removed) 
and rectifies the audio from the LM-386 
(used as the VOX driver) to turn on Q-2. 



Photo B. Repealer controller PC hoard at- 
Photo A. Repeater controller PC hoard with 2 I COM 4ATs in a portable repealer package, laches loan ICOM HTwith a rubber band for 
mounted on an aluminum plate. fast emergency repeater use. 
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Fig. /. Schematic for the repeater controller board. 


Proper conditions of pins 12 and 13 make 
the gate’s output, pin 11, assume a high logic 
state. Subsequently, the logic high goes to the 
base of transistor Q-3, which pulls down the 
timing capacitor of the HOT 555 timer to a 
low logic state. The timer’s output at pin 3 
then turns on as long as the output of NOR 
“A” gate is high. The time delay, usually 
about 3 seconds, is set using C-6 and R*13. 
The timer’s output turns on transistor Q-4 and 
keys the transmitter. 

The output of NOR gate “A”, pin 11, 
also affects the input of NOR gate “B”. This 
gate now acts as an inverter and its out¬ 
put at pin 3 goes low to discharges capacitor 
C-II. As this capacitor discharges NOR 
“C” input pins 5 and 6 momentarily as¬ 
sume a low logic state. The gate inputs stay 
low until C-11 is again charged through R- 
14. During this low state the gate’s output, 
pin 4, goes high for several milliseconds and 
turns on Q-4. 

Transistor Q-4 then discharges the timing 
capacitor of the TOT, C-10, and causes the 
TOT 555 output pin 3 to go high. This output 
is connected to pin 4 (RESET) of the HOT 
555, enabling it to key the transmitter. The 
TOT resets to its maximum time (typically 90 
seconds to 3 minutes) every time the output of 
NOR gate “A” goes high (i.e., every time a 
carrier is initially detected). If the beginning 
of a carrier is not detected within the allotted 
time envelope of the TOT, its output will go 
low. The HOT’s reset pin will assume a low 
logic state thereby turning off the transmitter. 
In the event of timeout, a momentary break in 
the repeater user’s transmission will re-en- 
able the repeater. 

Note the unusual wiring configuration of 
both 555 timers. Pins 2 (trigger) and 6 (dis¬ 
charge) are tied together, and pin 7 


(threshold) is not used. Also note that both 
timing capacitors^ C-7 in the HOT and C-10 
in the TOT, are connected to the working 
voltage (Vcc) bus and NOT ground. This 
allows us to use the 555s as "Missing Pulse 
Detectors” without using additional compo¬ 
nents shown in manufacturers’ information 
manuals. The same timing formula is still 
used, 

T = CxRx 1.1 

where the timing in seconds = capacitance in 
mF times resistance in megohms times 1.1. 
Use only high quality tantalum capacitors 
with values up to 100 uF. The timing resis¬ 
tors should not exceed resistance values 
over 10 M. 

If a TOT is not desired, do not install the 
TOT 555 on the PC board, or use IC sockets 
and simply remove it. The HOT will work as 
long as its pin reset pin, 4, is held high. This 
pin is internally pulled high, but good design 
practices say it should be tied high externally 
to the -f supply line. 

The LM-386 is a general purpose 400 mW 
audio amp requiring a minimum of External 
components. It can be used for a variety of 
applications: A VQX driver, a line driver, an 
amplifier to drivea small speaker, an<f as an 
audio preamp for some transmitters requiring 
amplified mikes. Pins 1 and 8 of the LM-386 
determine its gain. If the two pins are not 
used, the voltage gain is about 22. If a capaci¬ 
tor (any value of 2.2 to 10 uF) is connected to 
these two pins, the voltage gain is about 200. 
For our purposes we usually will not need the 
extra capacitor. 

The LM-386 will operate anywhere from 5 
to 12 volts; be certain not to subject it to more 
than 15 volts. The output of the LM-386 is pin 
11 of the edge connector. If using the LM- 


386 as a VOX driver, I recommend using a 10 
to 12 volt working voltage. This will produce 
peak voltages high enough to turn on Q-2 
after being rectified by diode CR-4. Also, if 
using VOX, make sure there is a load on the 
LM-386 output. If a loudspeaker is not need¬ 
ed, the output MUST be terminated with R-6, 
a lO-Ohm resistor. If the output is not termi¬ 
nated, C-I7 will charge high enough to keep 
Q-2 turned on. 

Assembly and Testing 

The Repeater Controller can be assembled 
on small, single-sided PC board with a stan¬ 
dard 15-pin, . 156 spacing edge connector for 
easy installation. There are several types of 
switches available for the power and repeat/ 
off/test switch. If not needed, simply place 
Jumpers in the proper holes. The repeat/off/ 
test switch can be vertically mounted, or, if 
using the board in a "‘card cage”, can be a 
90-degree type to make it accessible from the 
backplane. I designed the PC board to accom¬ 
modate switches and eliminate the need for an 
additional control panel. 

There are three Jumpers required on the 
board: Each 555 requires a Jumper on the 
solder side of the PC board between pins 2 
and 6 (JUMP-1 and JUMP-2). Use insulated 
wire or sleeving. JUMP-3 is on the compo¬ 
nent side of the board and connects the LM- 
386 to the Vcc line. 

The voltage regulator is only required for 
input voltages over 13 volts. Except for using 
VOX, all circuits will work equally well any¬ 
where from 5 to 12 volts. If using VOX, the 
working voltage should be from 9 to 13 volts 
to derive a higher peak output value to be 
rectified and turn on Q-2. 

The 4001 quad NOR gate has an unused 
spare gate which can be used for custom 
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Fig. 2. Parts layout. 


applications. I have lied the inputs low, so 
don’t forget to break the traces if you decide 
to use them. 

VR-2 regulates audio to the LM*386 amp, 
VR'l is used for adjusting the proper audio 
level to the transmitter. If the repeat audio 
sounds “tinny”, cut the trace at X-1 on the 
solder side of the PC board and install a 
low-pass filter, consisting of R-12 and C-12. 
I found that using a 2.2k resistor at R-12 and 
inserting a capacitor substitution box will al¬ 
low a proper value to be easily found while 
listening to repeat audio. A fixed value can 
then be installed at C-12. If R-11 is needed, 
the value of R-12 can be critical if R-11 is be¬ 
low 6.8k. 

If audio is used from a radio’s external 
speaker jack, the internal speaker will proba¬ 
bly disconnect. If an external speaker is not 
used, a lO-Ohm load resistor, R-5, should be 
used on the PC board. If this resistor is not 
needed, use a small value decoupling resistor 
in its place. Adjust the volume control from 
1/3 to 1/2 open to assure proper frequency 
response if the speaker amp feeds repeat 
audio. 

The DIP switch sets the time of the HOT 
and selects the configuration used to key the 
transmitter. It can also be used for testing the 
board. To test the HOT and TOT, set all 4 
DIP switches to OFF (or OPEN) and apply 
power to the board. Neither LED should be 
on. Set switches 1 and 2 ON (or CLOSED) 
and both LEDs should turn on. Next, set 
switch 1 OFF; the HOT LED should stay on 
for about 5 seconds, and the TOT LED 
should stay on for the lime determined by 
C-10 and R-16. Then set DIP switch 1 OFF 
and switch 2 ON. The HOT and TOT LEDs 
should stay on for the same times as in the 
previous step. 

DIP switches 1 and 2 add parallel 1-M 
resistors, R-7 and 8. across the timing resis¬ 
tor, R-13, of the HOT. If using a 4.7 uF 
timing capacitor at C-7 and R-13 is 1 M, one 
of the DIP switches on will produce a timing 


of approx. 2.5 seconds, and 1.75 seconds 
with both switches on. 

Any other timing configuration for Cl and 
Rt will work OK for approximately the same 
timing periods, such as using a 2.2 uF. capac¬ 
itor for C-7 and 2.2-M resistors for R-7, 8, 
and 13. If you use a 1-uF value for C-7. then 
use4.7-M resistors for R-7, 8, and 13. Make 
sure you observe polarity markings for tanta¬ 
lum capacitors! 

Some radios, such as the ICOM HTs, have 
the mike audio and PTT lines combined so 
that keying the microphone actually connects 
the mike cartridge and keys the transminer. 
If you are using such a radio, connect the 
edge connector pin 12 (repeat audio out) to 
the mike/PTT common input, and install 
R-11 on the PCB. This resistor couples 
the PTT transistor, Q-5, to the transmit au¬ 
dio line, and pulls the audio line low enough 
to key the transmitter but not so low as to 
distort or significantly decrease the audio 
level to the transmitter. A lOk resistor works 
well for most ICOM portables, but for some 
others I had to use different values down 
to 3.3k. 

The PTT transistor, Q-5, goes low (to 
ground) to key the transmitter. A small value 
transistor that will handle 100 mA. such as a 
2N2222 or a 2N3904, is usually sufficient to 
key most transmitters. One of my radios is an 
old GE Master Pro mobile which I made into 
a repeater. This uses a big PTT relay, so I 
allowed room on the PCB for a 2N3053 tran¬ 
sistor which will handle 750 mA, enough to 
activate nearly any relay. Make sure a protec¬ 
tion diode is connected across any relay used. 
The value of Q-5’s base resistor, R-17, may 
have to be changed, depending upon what 
transistor is used, its gain, and how much 
current is needed. 

The current demands of the board vary 
considerably, depending upon what type of 
555 is used, and whether or not the LM-386 is 
used. Even the voltage regulator itself will 
pull 5 mA or more in the standby mode. 


Using the 4001, 2-standard 555 timers, and 
an LM-386, the current consumption is about 
23 mA at 12 volts in the standby mode with¬ 
out using a voltage regulator, and about 20 
mA more with each LED on. 

If current consumption is of great conse¬ 
quence, use CMOS 555 timers (C555). Using 
the 4001 and 2-CMOS 555s, the standby cur¬ 
rent is only 500 nanoamps (0.5 mA) at 12 
volts! The LM-386 draws 5 mA at 12 volts. 
This is a primary consideration if using the 
repealer controller on its own battery, or if 
connected directly to an HTs self-contained 
battery. 

Repeater Controller PCB Connections 

Connecting the Repeater Controller Board 
is relatively simple, but several basic under¬ 
standings of “repeater lingo” is necessary: 

• Carrier Operated Relay (COR). The term 
used when opening a squelch gate activates a 
relay or performs a function. Most amateur 
repeaters use this method for enabling the 
repeater’s transmitter. A point in the receiv¬ 
er’s squelch circuitry should be found that 
goes from a lower voltage when squelched to 
a higher voltage when unsquelched. 

Pin 7 of the repeater controller’s edge con¬ 
nector is to be connected to the squelch point 
if an open squelch goes more positive. The 
minimum open squelch voltage to pin 7 is 
approximately 2 volts DC (depending upon 
the transistor used at Q-1). with a maximum 
of 15 volts with R-1 at 10k and R-2 at 4.7k. 
The maximum voltage unsquelched should 
be below the transistor’s turn-off point, ap¬ 
proximately .5 volts or less. If a point cannot 
be located where the unsquelched voltage is 
less than .5 volts, then a voltage divider resis¬ 
tor, R-3, must be used. The value of this 
resistor must keep the unsquelched voltage 
less than .5 volts and at the same time main¬ 
tain about 2 volts or more with the squelch 
open. If R-7 is used, the voltage must be 
measured at the point where R-7, R-1, and 
R-2 are connected. A resistance substitution 
box can be used to quickly find the correct 
value. 

If a point is located that goes low in the 
unsquelched state, then connect it to pin 6 of 
the edge connector. It /w«,?rbe noted that this 
point must go to a true logic low and not- 
merely an off state. Also, with the receiver 
squelched, the voltage at this point may have 
to be equal to or higher than the operating 
voltage of the repeater controller logic cir¬ 
cuitry to work properly. Diode CR-1 is used 
to prevent any possible squelch voltage in the 
radio from appearing on the repeater con¬ 
troller board. 

Capacitor C-6 can be used to initiate a 
slight turn on delay of the transmitter. I found 
that using a 2.2 to 4.7 uF tantalum capacitor 
works well, while using a value of R-1 ac¬ 
cording to the unsquelched voltage. A higher 
unsquelched voltage will require more resis¬ 
tance. The value of R-2 can also be altered to 
attain a slight delay in the turn-off of Q-L 
Various values of R-1 and R-2 can be used to 
keep fast noise bursts from inadvertantly key¬ 
ing up the repeater, while at the same time 
keeping fluttering signal from a stuck micro- 
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Fig. S. Posirive of circuit board layout. 


phone from resetting the lime out timer. For 
critical times a diode should be used between 
the edge connector input and R-1. 

If a delay is not desired, use a small value 
decoupling capacitor such as .001 forC-6. To 
key the transmitter by COR only, set DIP 
switch 1 OFF (or OPEN) and DIP switch 2 
ON (or CLOSED). It makes no difference 
whether diodes CR-4 or CR-5 arc used, as 
that section is programmed out via the DIP 
switch settings. The nominal HOT lime is 
usually 2.5 seconds, and can be set by turning 
DIP switch 3 ON (or CLOSED) and 4 OFF 
(or OPEN), or vice-versa. For 5 seconds, 
turn switches 3 and 4 OFF (or OPEN), and 
for 1.75 seconds turn switches 3 and 4 both 
ON (or CLOSED). 

•Voice Actuated Transmit (VOX). VOX 
keys the repeater's transmitter by the pres¬ 
ence of voice coming from the receiver. A 
direct connection to the receiver’s squelch 
circuitry is not necessar> . unlike using the 
COR. ' 

The VOX circuitry on the Repealer Con¬ 
troller board allows a repeater to be activated 
by using the unsquelched audio output of the 
receiver. The main disadvantage of this is 
that the first syllabic is sometimes lost in the 
transmitter keyup. A longer hold-over timer, 
typically 5 seconds, is also necessary to pre¬ 
vent the loss of transmitter dropout in long 
pauses or low volume in the voice of the 
talker. 

These minor disadvantages can be over¬ 
looked if a repeater is necessary in temporary 
or emergency conditions. Nearly any two 
radios of any frequency or band can be quick¬ 
ly connected together as a repeater with the 
repeater controller board, as long as one has 
an external speaker output and the other has 
an external mike and PTT input. 

Connect the receiver’s external audio out¬ 
put to pin numbers 13 (repeal audio in) and 14 
(VOX audio in) of the repeater controller’s 
edge connector. Turn the receiver’s volume 
control to one-third to one-half open to assure 
uniform frequency response. Adjust the 
VOX pot (inside pot) so that the transmitter 
keys on a medium volume speaking voice and 
slays keyed on a medium to normal volume 
speaking level. Some experimentation might 
be necessary to attain the best adjustment 
without false keying. 

The hold-over timer should be set to the 
u.sers' talking habits, usually from about 3 to 
5 seconds. For VOX applications, set DIP 
switch 1 to ON (or CLOSED) and DIP switch 
2 to OFF (or OPEN). DIP switches 3 and 4 
should be OFF (or OPEN) for a HOT time of 
5 seconds. For a HOT or 2.5 seconds turn 3 
ON (or CLOSED) and 4 OFF (or OPEN), or 
vice-versa. 

•Private Line’'*' (PL). PL is a Motorola trade¬ 
mark used by hams to denote Continuously 
Tone Coded Squelch System (CTCSS) or 
“subaudiblc” tones. These tones, ranging 
from 67 to 250 Hz. are neither sub-audible 
nor assure a private line”. They are most 
often used by businesses, government agen¬ 
cies. and other users of shared frequencies 
to eliminate unwanted channel talk from ad¬ 
jacent users. Each business uses a differ¬ 


ent “tone”, has its own subaudible encoder 
and decoder within each radio, and transmits 
the “tone” continuously when the transmit¬ 
ter is on. 

The CTCSS is used in all UHF business 
repealers which allows even a dozen busi¬ 
nesses to share a common repeater. Since 
each business has a different “tone”, an indi¬ 
vidual user hears only units of his business 
except when monitoring the channel. Moni¬ 
toring the channel is usually accomplished by 
ungrounding the button on the back of the 
microphone or by a switch on the radio front 
panel or control head. 

The Repeater Controller board is designed 
to use the logic output from a CTCSS decoder 
and enable the repeater transmitter to be 
turned on. When using CTCSS in a repeat¬ 
er system, the COR circuitry must also 
be used to detect a carrier. Together they 
assure a high degree of immunity from 
noise and unwanted signals from keying 
the transmitter. 

Pin numbers 8 and 9 on the edge connector 
are used for the CTCSS logic interfacing. 
If a detected CTCSS causes the decoder 
output to go high, connect it to edge connec¬ 
tor pin 9. This input will accept from 0 to ,5 
volts as a logic low and 2 to 15 volts for a 
logic high. If a detected CTCSS tone causes 
the decoder output to go low, use pin 8. 
Remember that in some cases the working 
voltage of the Repeater Controller board may 
have to be equal to or less than the undecoded 
quiescent state of the CTCSS decoder output. 
Diode CR-2 is used to protect the Repeater 
Controller board from any possible higher 
voltages present in the CTCSS decoder 
circuitry. 

When using CTCSS, DIP switches 1 (COR 
Enable) and 2 (PL/VOX/Burst Enable) must 
both be OFF (or OPEN). Also, diodes CR-4 
and CR-5 must be removed from the Re¬ 
peater Controller board. 

Although only a few amateur UHF re¬ 
peaters utilize CTCSS, and even fewer on 
VHF use it. most commercial ham equip¬ 
ment manufacturers are incorporating 
programmable CTCSS encoders as standard 


features in their newer radios. With the 
growing numbers of UHF repeaters appear¬ 
ing on a limited number of frequencies, the 
expanded use of CTCSS decoders in amateur 
UHF repeaters will no doubt become more 
prevalent. 

•Tone Burst. This is a simple method for 
enabling a repeater, either after it has not 
been used for a certain time, or to “revive” it 
after it has been turned off. Any type of tone 
or tones can be used, as long as they can be 
decoded into a logic condition. Most often 
used are “audible” single tones ranging from 
750 to 2500 Hz., or a DTMF digit or digits. 

To incorporate the use of tone burst to 
enable a repeater with the Repeater Con¬ 
troller board, the COR circuitiy^ must first be 
used. The logic output from the burst decoder 
must be connected to either pin 9 (logic high 
when decoded) or pin 8 (logic low when de- 
Conrinued on page 41 


Interconnection Notes 

1. If VOX is used to key the transmit¬ 
ter, connect receive audio to both pins 
13 (rpt audio in) and 14 (LM-386 input/ 
VOX driver). 

2. If the radio’s receiver speaker out¬ 
put is used for repeat transmitter audio, 
then some type of load must be used. If 
the internal radio speaker Is discon¬ 
nected, then use either an external 
speaker or a 10-Ohm resistor (R-5) on 
the PC board. 

3. If using VOX, the LM-386 output 
MUST either be terminated with a 10- 
Ohm resistor on the PC board (R-4) or 
an external speaker. 

4. The voltage regulator, MC-7812, is 
necessary only when using the VOX or 
If the input voltage is more than 14 
volts. It can also be omitted if using 
VOX and a regulated voltage from 10- 
12 volts is available from an external 
source. The logic will work anywhere 
from 5 to 14 volts. The maximum work¬ 
ing voltage for the LM-386 Is 12 volts. 
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coded). Use ihe same logic levels and con¬ 
nection as explained in the paragraph under 

DIP switches 3 (COR ENABLE) and 4 
(PL/VOX/Burst Enable) must both be in the 
OFF (or OPEN) position. Diode CR-5 must 
be used on the repeater controller board, and 
remove diode CR-4 (from VOX amp output). 

To enable the repeater, a carrier must first 
be detected by the COR circuitry . A tone 
burst must then be detected to “start” the 
repeater. Once the repeater is enabled, it will 
stay active as long as a carrier is detected 
within the time envelope of the time out timer 
(TOT). Every time the beginning of a carrier 
is detected by the COR, the TOT is reset to its 
maximum time. Once the TOT times out, a 
tone burst must be used again to enable the 
repeater. 

Although very few repeaters can be found 
with tone burst access, its use may reappear 
again with the advent of closer repeater lo¬ 
cation spacings. When mobiles of one re¬ 
peater inadvertantly key up another repeater, 
the implementation of tone burst can help 
ease matters. Since most radios now have 
DTMF encoders, almost no one will be ex¬ 
cluded from using the repeater. The tone 
burst can easily be a single DTMF digit or a 
“stretched” DTMF digit to enable a re¬ 
peater. This can be accomplished by simply 
using two inexpensive NE-567 tone decoder 
ICs or, for about SI2, a single IC DTMF 
decoder such as the SSI-202 can be used. 

Different variations can be used to enable 
repeaters. For example, to eliminate repeater 
kerchunking. the standard COR circuit can 
be used, and the VOX circuitry on the Re¬ 
peater Controller board added. Use diodes 
CR-4 and CR-5 on the board, and take the 
output from the repeater’s receiver speaker 
and connect it to pin 14 of the Repeater Con¬ 
troller's edge connector. Any other receiver 
output source can also be used if it unsquelch¬ 
es upon the receipt of a carrier. Adjust the 
VOX level as explained in the paragraphs in 
the VOX section. 

In doing this, the VOX will logically func¬ 
tion as a “tone burst”, so a detected carrier 
and pan of the person’s first syllable is neces¬ 
sary to enable the repeater. As long as the 
beginning of a carrier is detected within the 
TOT’s time envelope, the repeater will func¬ 
tion as a standard COR repeater. After the 
TOT has timed out. merely keying or ker- 
chunking a mike is not sufficient to make the 
repeater transmit because some type of audio 
is also required. 

Using the Repeater Controller 

Once the Repeater Controller board is test¬ 
ed. its plug-in edge connector and DIP switch 
programming allow great versatility. It can 
be used in a lOO-Watt commercial repeater 
with PL, and one minute later be used as an 
emergency repeater with 2 HTs using VOX. 

This particular PCB and its predecessors 
are being used for links, commercial and 
government two-way radio repeaters, and 
voting receiver arrays. We recently used the 
Repeater Controller board for the CPRA 
145.47 repeater with three voting receivers. 


DIP Switch Settings 

Switch ON - Closed, and Switch 
OFF - Open. 

DIP SW-1 

OFF: Enables pin 13 (COR) to NOR 
gate, so the COR input must be used 
for transmit. Use edge connector pin 6 
if COR goes low, and edge connector 
pin 7 if COR goes high. 

ON: Disables the COR input to the 
NOR gate and holds it low, allowing pin 
12 (PL/Tone Burst/VOX) to initiate 
transmitter keying. 

DIP SW-2 

OFF: Enables pin 12 to NOR gate. 
The PL/Tone Burst allows TX keying 
when COR is activated. Use edge con¬ 
nector pin 7 if PUBurst goes high, and 
pin 8 if PUBurst goes low. If using Tone 
Burst, diode CR-5 must be used and 
CR-4 must be taken out. If using PL, 
diodes CR-4 and CR-5 must be out. For 
VOX only, use CR-4, take out CR-5, 
and do NOT use any connections to 
edge connector pins 7 and 8, and use 
LM-386 audio input to edge connector 
pin 14. 

ON: Allows COR only to be used. 


Each voting receiver keys its respective UHF 
link transmitter through a repeater controller 
PC board. A stuck mike or receiver failure at 
one remote voting site cannot tie up or inhibit 
the voter at the repeater site because of the 
timeout feature. 

Incorporating the VOX feature was in¬ 
spired by Tim Shingara WB3EYB who, as an 
officer in the Civil Air Patrol (CAP), needed 
a method to quickly set up an emergency 
repeater in remote areas. This had to be ac¬ 
complished with existing equipment without 
transporting radio racks, power supplies, 
batteries, and a duplexer. My repeater con¬ 
troller board enabled them to do Just that, and 
passed its final test in July, 1986 at a CAP 
ranger camp at Hawk Mountain, Pennsylva¬ 
nia, near Allentown. 

Since the Hawk Mountain campsite is 60 
miles away from the Harrisburg CAP re¬ 
peater. Tim decided to set up a repeater on 
that frequency pair, to accommodate the Har¬ 
risburg CAP members who have both rock- 
bound and synthesized radios on that fre¬ 
quency. At that distance neither repeater 
would interfere with each other. 

A repeater was set up using 2 ICOM 02AT 
HTs, and placed in a jeep parked at the top of 
the mountain. Both radios and the repeater 
controller board were connected to the jeep’s 
battery. Two separate antennas were used— 
the vehicle's antenna on top of the roof was 
connected to the radio used as a receiver. A 
portable ground plane antenna was set up 
about 20 feet away and connected to the HT 
being used as the transmitter. 

Since the CAP repeater frequencies are far 
apart—148 MHz for transmit and 143 MHz 


for receive, vinually no desense from the 
antennas occurred when using 2 Watts from 
the transmitter. Some noise problems were 
encountered with both radios lying in the 
front seat beside each other, but this was 
quickly resolved by putting one radio on 
the back seat. Repeater performance was 
excellent. 

The only real difficulty was educating 
some of the users, making them realize that 
this was an emergency repeater, and that their 
voice activated the transmitter, (as opposed to 
COR on the repeater back home). Once they 
grasped the concept all went fairly well, con¬ 
sidering the 02 AT takes almost a half second 
to lock in the VCO and transmit. 

It is surprising how well VOX will work 
with some radios with electronic switching, 
where transmitter turn-on is nearly instanta¬ 
neous. Only a fraction of the first syllable is 
lost, and with some receivers, the initial 
“thump” of the squelch opening is enough to 
key the transmitter without detecting voice. 
Other radios with computer controlled 
VCOs, however, take up to a half second for 
their transmitters to turn on, so try to avoid 
these as transmitters if possible. If they must 
be used, the HOT should be set to at least 5 
seconds. 

One of the arrangements I have made for 
a portable VOX repeater is simple and even 
somewhat crude, using my 2AT and another 
ham’s 2AT or 02AT. I wired up a 15-pin edge 
connector for the board and used double-sid¬ 
ed tape to attach a 2-inch .speaker. A 10-inch 
shielded cable was soldered to the edge con¬ 
nector and a plug for transmitter audio and 
PTT was attached to the other end. An¬ 
other shielded cable, about 25-feet long, 
was also soldered to the edge connector, and 
a plug attached for speaker audio from the 
other HT. 

I attached the bare repeater controller 
board and edge connector to the “transmit¬ 
ter” HT with a rubber band. The ground wire 
from the repeater controller is attached to an 
alligator clip and clipped to the HT’s BNC 
connector for ground. For the B-f wire, a 
small alligator clip is attached and clipped to 
the bottom of the HT’s battery case, on the 
small battery charger contact screw. The 
small speaker taped to the edge connector 
puts a load on the repeater receiver’s audio 
output. It also allows monitoring of the re¬ 
ceiver to set proper transmitter audio levels 
via VR-1 and VOX threshold via VR-2. 

On 2 meters, I use each radio’s “rubber 
duck” antennas, and since there is no duplex¬ 
er. vertical separation must be used to mini¬ 
mize receiver desense. With about 15 feet 
vertical separation, and using low transmitter 
power (about 300 mW.), very good results 
should be obtained if both radios are located 
.somewhat high above the ground. For better 
results, higher power can be used, and an 
extension wire to the repeater’s “receiver” 
radio must be used to allow belter physical 
separation. The vertical and horizontal anten¬ 
na separation, the distance between the two 
radios, and the amount of transmitter power 
used primarily determine the efficiency and 
range of this type of repeater. 
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Several rules of thumb should be observed 
if such a portable repealer is used: 

•The Repeater Controller board should be 
closest to the transmitter but not directly adja¬ 
cent to the antenna to avoid RF interference 
problems. Since audio is taken from the “re¬ 
ceiver's" speaker output which is of a very 
low impedence, there is less chance of rf 


interference as compared to the higher trans¬ 
mit audio input impedence. 

•Do not set the receiver's squelch at 
threshold—set it at least 1/8 of a full turn past 
ihreshold to compensate for battery drain and 
tx)ss!ble interference that could inadvertently 
key the transmitter. Since transmitter audio is 
taken from the speaker amp, keep the volume 


control at 1/3 to 1/2 open to assure linear 
frequency response. 

•Use CMOS 555 timer ICs on the repeater 
controller board to minimize battery drain, 
and even clipping the resistors (R-19 and 
R-20) to the 2 LEDs will reduce drain fur¬ 
ther. A high capacity battery such as the BP-8 
in both radios extends repeater life. 

•The use of external antennas always works 
better, but vertical and horizontal separation 
may have to be increased. An excellent com¬ 
promise is using quarter wave antennas on 
top of the HTs instead of rubber ducks. Verti¬ 
cal separation between antennas considerably 
out-performs horizontal separation when 
comparing performance versus actual dis¬ 
tance between them. 

•If using VOX, keep in mind that the operat¬ 
ing voltage of the LM-386 determines its 
maximum audio output, and therefore deter¬ 
mines the turn on of transistor Q-2. If battery 
power is being used, allow sufficient 
threshold to compensate for lower battery 
voltage by turning up VR-2 to more than its 
turn-on point. 

•A UHF repeater of this type also performs 
well, and the same cables and connectors can 
be used if the same manufacturer's radios are 
being used. Since the frequency spacing be¬ 
tween receive and transmit is relatively larger 
than on 2 meters, receiver desense may be 
less of a problem. 

•Since, in all practicalities, an IDer can’t be 
used in such a portable configuration, don't 
forget to ID the repealer. 

A low-cost portable repealer can be con¬ 
structed in a small plastic or metal carrying 
ca.se. Although a metal one is ideal, a plastic 
one can be used if the HTs arc mounted on a 
metal plate, with grounding braid attached to 
the HT's antenna connector for a good com¬ 
mon rf ground. Each radio should be covered 
in its own metal housing such as an aluminum 
chassis for rf isolation. Keep all wires as 
short as possible, and use shielded wire for 
the power supply and repeater controller 
PCB connections. 

An even better "portable" repealer con¬ 
figuration can be set up by connecting two 
separate vehicle-mounted mobile rigs to¬ 
gether. The same rules should apply, but 
better performance can be expected be¬ 
cause of better selectivity in mobile radio 
receivers, an excellent ground plane for 
vehicle-mounted antennas, and higher trans¬ 
mitter power. If sufficient distance between 
the cars cannot be achieved and receiver 
desense occurs, then transmitter power 
should be lowered. 

Since a mobile radio has room for accesso¬ 
ry interfacing, a connection to the squelch 
circuitry for COR can be located and tied into 
an accessory jack. This can be used to acti¬ 
vate the transmitter rather than VOX. and 
make it sound much like a commercial re¬ 
peater. 

Keeping a spare repeater controller board 
in the shack can be a lifesaver if the club’s 
repeater logic dies. In the meantime, it can be 
used for links, other emergency uses, and 
even for setting up a portable repeater to link 
home area hams visiting a distant hamfest.® 


PARTS LIST FOR THE REPEATER CONTROLLER BOARD 

Resistors 

Quantity 

Description Where Used 

2 

10 Ohm. 1/4 Watt R-5,6 

2 

Ik. 1/4 Watt R-19,20 

1 

2.2k, 1/4 Watt R-17 

1 

4.7k, 1/4 Watt R-2 

8 

10k. 1/4 Watt R-1.4,7.8.11.15.18,21 

1 

220k. 1/4 Watt R-14 

3 

1 Meg, 1/4 Walt R-9,10,13 

1 

4.7 Meg, 1/4 Watt R-16 

3 

Select values, if used R-3 = COR Voltage Divider 

R*11 = TX Key on audio line 

R-12 - TX audio low pass filter 

Variable Resistors 

VR-1. VR-2 

10k, PC Mount 

Capacitors 

Except where noted, 
volts or more. 

all capacitors are ceramic monolithic, in microfarads, and rated 16 

Quantity 

Description Where Used 

3 

.001 ceramic monolithic or disk C-2,15,18 

5 

.01 ceramic monolithic C-4,8.9.14 

3 

.1 ceramic monolithic C-1,11,13,16 

1 

2.2 tantalum C-19 

1 

4.7 tantalum C-7 

2 

22 electrolytic C-3,5 

1 

22 tantalum C-10 

1 

100 electrolytic C-17 

3 

select values, if used (see text) C-6 COR delay 

C-12 Low pass filter 

C-20 LM-386 gain 

Transistors 

Q-1 to Q-4 

2N2222 or 2N3904 

Q-5 

2N2222 or 2N2904 transmitter keyup, 100 mA or less, 2N3053 for 

100 mA to 750 mA 

Diodes 

CR-1 toCR-5 

1N4148 or equivalent 

Integrated Circuits 

lC-1 

4001 Quad NOR gate 

lC-2 

555 timer (or C555 CMOS Version) 

lC-3 

555 timer (or C555 CMOS Version) 

lC-4 

LM-386 400-mW audio amp 

Voltage Regulator 

MC-7805 to MC-7812, if needed (see text) 

Switches 

SW-1 

SPST, miniature, toggle (Power On). PC mount, optional 

SW-2 

SPOT, with middle position off, miniature, toggle 
(PTT/OFF/TESTTx) 

PC mount, vertical mount or 90-degree mount 

DIPSW 

DIP Switch, PC-mount, 4-Posiiion 

Miscellaneous Hardware 

2 Miniature LEDs, PC Board, Edge Connector. IC sockets if desired. 

A commercially manufactured, drilled and plated PC Board can be ordered from KA3AAQ, 

John K. Nally, 2934 Banks St. Harrisburg PA 17103. for $8.00 each, including shipping. 
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Paul M. DanzerNUI 
2 Da wn Road 
Nonmlk CT0685I 


Let the Computer 
Steer Your Beam 

Interface your standard five-wire 
connected rotor with your VIC-20 computer. 


H am radio and computers seem to go to¬ 
gether. If you ask most hams how they 
use their computer, they tell you they have 
software that will figure out almost any cir¬ 
cuit calculation with Ohm’s Law, and proba- 



Fig. /. Diagram of the rotor face. 


bly how they can run RTTY and AMTOR or 
Packet. Finally, they will say that .someday— 
someday when they get around to it—they are 
going to tic their entire station together and 
run it through the computer. 

Well, .someday arrived here at NHL 1 just 
couldn’t stand having my little VIC-20 sitting 
around doing nothing most of the time. I 
decided to put it to work, and direct control of 
my triband antenna rotor was the result. 

Start With an Analog Rotor 

Like many other hams, I never bought a 
deluxe rotor. For many years, I used several 
identical models of an old standby, a five- 
wire connected rotor which I believe w^as 
first produced by RCA with a model number 
10W707. with a selling price of S29.95. Lat¬ 
er, Radio Shack sold it under several num¬ 
bers, including 15-1220, at prices 
ranging from $39.95 to $60. I am told 
that Alliance sold similar models. In 
addition to the use of a 5-conductor 
cable, it can be recognized by a con¬ 
trol unit that looks slightly like a 



rectangular pyramid with the top cut off, and 
a face similar to that in Figure 1. In addition 
to the manufacturer’s logo, there is a single 
potentiometer control, and two small rectan¬ 
gular lights that go on to indicate the direction 
of rotation. 

Although I selected this particular unit, the 
nKxlification.s can be applied to several other 
types of rotors controlled by a potentiometer 
geared to the motor, as well as a differential 
amplifier in the control head. 

Since several hundred thousand of these 
little beauties were sold, the manufacturer 
must have had a pretty good design—and he 
did. The basic circuit is shown in Figure 2. 
When you turn the control pot Rc on the front 
panel the bridge circuit is unbalanced. The 
differential amplifier senses the imbalance 
and feeds back to drive the motor. Geared to 
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FOSXTS A AMO S W'JES'jT 
tOSMCCTED TO cable 
tEUmHAlS 2 AN3 J 
CUT AS MOTEO IN TEXT. 
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Fig. 2. Basic circuit of the five-wire connected rotor. 


Fig. 3. Die new bridge circuit. 
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LETTERS 

Continued from page 9 

yet, I have had my Spanish lan¬ 
guage QSOs interrupted by irate 
countrymen of mine who tried to 
insist that either I speak English or 
get off the air. 

But you should know that 
nothing will change because the 
great majority of traffic handlers 
don’t want things to change, and 
they are letting their directors 
know about it in no uncertain 
terms. 

Before closing, I also wish to 
say that in emergencies close to 
home our repeaters seem to do a 
pretty good job. The fellows who 
keep those machines going, often 
through great expense and a lot of 
hard work, are to be congratulat¬ 
ed. They have saved our reputa¬ 
tion. 

FredLaunK3Z0 

Nicaragua! 


CUT WHAT? 


If we are lamenting the loss 
of the electronics gold mine 


to the Japanese, we did that 
to ourselves. Back in 1963, I 
was employed by Univac and 
I recall management showing 
courteous Japanese business¬ 
men our assembly line tech¬ 
niques. We had to “cut costs.” I 
think the only thing we cut was 
our throats. 

BenAlabastroWA2PXR 
Frankfort NY 


NO PROBLEM 


Wayne’s September editorial 
comments that resident Novice 
expert, Bill Welsh W6DDB, says 
he hasn’t seen anything to be hap¬ 
py about, so far, about Novice li¬ 
censing figures. Yet, in this same 
issue, your page 8 Novice statis¬ 
tics indicate a sizeable increase in 
new license applications. I agree 
with this finding—our college 
classes are packed to the hilt this 
fall with the young and old wanting 
to get their beginner amateur ra¬ 
dio Novice voice-class ticket. Our 
weekend classes have also been 
a sellout, and we have more stu¬ 
dents than our college classes 
can hold. 


I believe Mr. Welsh may not 
be seeing the number of new 
candidates because he has 
not revised his outlook, nor his 
curriculum, to the new style ama¬ 
teur radio service. It’s absolutely 
true that the newcomer is an 
appliance operator. It’s also true 
that our new students couldn’t 
begin to create any type of anten¬ 
na system out of wires around an 
oatmeal container. However, the 
new breed of students will know 
all about packet, voice privileges 
on repeater bands, and will have 
good training on how to go on the 
air properly with their new privi¬ 
leges. 

Our classroom sessions dazzle 
students with laser lights to 
illustrate propagation, containers 
of water to describe electromo¬ 
tive force, charged capacitors 
showing the effects of short cir¬ 
cuits, and many demonstrations 
of equipment actually on the 
air. It’s a whole new teaching 
game, and if we recognize that 
most students want to become 
communicators rather than elec¬ 
trical engineers, the process 
works fine. 

Those organizations or individ¬ 


uals that don’t see anything 
happening with Novice enhance¬ 
ment simply have a preconceived 
bad attitude about the whole idea. 
Let’s not spoil it for the rest of us 
that are finding more students 
than we can teach, and more 
enthusiasm than we have seen in 
many years. Yes, the numbers are 
there! 

Gordon West WB6NOA 
instructor. 
Coastline Community College 
Costa Mesa CA 92626 

Continued on page 64 


ENDS & ODDS 

Ooops! October’s Alden 
Weatherfax review ended 
on page 82—we neglected 
to mention that on page 19. 

Moving! Bilal's Isotron 
Antennas for HF have 
moved to 137 Manchester 
Drive, Florissant CO 80816 
(303/687-0660). 


IRON POWDERand FERRITE PRODUCTS 

AMID0N . 

Fast, Reliable Service Since 1963 

Small Orders Welcome Free 'Tech-Data' Flyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 


CIRCLE 4 ON READER SERVICE CARD 


CAPITAL AVAILABLE 


$1,000,000 Min. 

Will assist with financial plan, for Information call 
Mr.AdamsatWESTEX 

714/964-2386 


'There's No Better 10 
Meter or CB Antenna Made" 

Jo Guno Enterprises 

Route 1. Box 383 
Ethelsville, AL 35461 
(205) 658-2229 

Hours: Mon - Fri, 10 am - 6 pm (CST) 


DIRECTIONAL MODELS 
ALSO AVAILABLE 


JGAR - PISTOL 


JGAR- HILLBILLY 


Spscificationa Antennas 

Gam: 4.75 D0 
Muittplicaiion Pacior 
12 Times 
Power Rating: 

2000 CW, 4000 PEP 
Height 10 feet 
Weight 8.0 ibi 
Mstenels' Anodifed 
&063 T.6 Ajrcr*}} 

Aluminum Tubtrstg 
Re'qu«te4 1 Comiil C»bt« 
lof Hooi - 






Sp«crfic«tiOM 

G»itt: Horizontal-5.25 Oa 
Vortical - 4,75 DB 
Mulitplicaiion Factors; 
Horizontal - 17 Time# 
Vertical • 15 Times 
Horz. to Vert Separation 
20-25 DB 

Power Hating 2000 CW, 
4000 PEP 
Height n Feel 

Weight 10 U3S. 

Matenah: Anochzed 
6063 T -6 Amcral* 

Alum mum Tobrng 
H(K|u»ri?s 2 Separate 
Cables for Hook-up 


NEW JO GUNN AUDIO-FLEX 
COAX NOW AVAILABLE FOR 
ANTENNAS 


Call or Send $2.00 for Complete 
Catalog and Pricing of Antennas. 
{$2.00 Refundable on 1 st Order) 

DEALER INQUIRES, PLEASE CALL 


CIRCU 234 ON READER SERVICE CARD 
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the motor is a second pot, Rm. and when the 
motor drives the pot to balance the bridge 
(and, incidentally, turn the antenna), the bal¬ 
ance condition turns off the differential am¬ 
plifier. 

Note the terminal numbers 5, 2, and 3, 
shown in the figure. If terminal 5 wasn’t also 
used for a motor voltage, you wouldn’t have 
to touch the rotor at all, and all of the modifi¬ 
cation would be in the control head. Howev¬ 
er, as you will see shortly, a slight modifica¬ 
tion has to be made in the rotor. 

New Bridge Circuit 

The new bridge circuit is shown in Figure 
3, After modification. -1-9 volts is sent 
through RI and wire 3 to the pot, and the 
other end of the pot goes to R2 and then to 
zero volts. We are not using the term 
“ground” since this “zero” point is tied to 
the computer ground. 

If you trace the printed circuit wiring in the 
rotor control head, you see that terminal 2 
goes through a small lOO-Ohm trimpot to one 
side of the original control pot. Re- Cut the 
PC wiring from both ends of the control pot 
either with a small sharp knife or with a 
rotary grinding tool. The center of the trim- 
pot is already connected to one side of the 
differential amplifier. 

One end of the second trimpt)t goes to ter¬ 
minal 3, and the other end to the control pot 
Rc. Cut the printed wiring both at terminal 3 
and at Rc. so that the trimpot now acts as a 
convenient connection point. It will later be 
wired to the digital-to-analog (D/A) convert¬ 
er (Figure 3).The voltage at terminal 2 now 
varies with the position of Rm. and is com¬ 
pared with the D/A output. 

Fortunately, the rotor modification can be 
made without major disassembly of the rotor. 
The connecting terminal board on the rotor is 
held on by a single nut (Figure 4). When you 
remove the nut, the board drops out, and 
behind is the wiring to pot Rm. 

There are two wires connected to the cen¬ 
ter terminal of the pot—remove them, sol¬ 
der them together, and tape the connection 
(Figure 5). Now add the jumper between 
the center of Rm and one end^don’t waste 
time trying to figure out which end is 
which, since it doesn’t make any difference. 
Replace the terminal board and its retain¬ 
ing nut, and you’re finished with the rotor 
modifications. 

The circuit I used is shown in Figure 6. It is 
a very simple A/D converter, built on a Radio 
Shack 176-170 experimenter’s breadboard. 
There is not much precision involved, since 
you can recalibrate the system in the comput¬ 
er program. ICI is the actual A/D converter 
and it is connected to the computer. IC2 is an 
amplifier with R6 used to set the low voltage 
limit (all “0”s from the computer), and R6 
the gain so that all “l”s from the computer 
produces the voltage swing needed by the 
differential amplifier in the rotor control 
head. 

The output of the circuit is connected back 
to point C in Figure 3. While I chose to build 
my own A/D. there are several low- cost 
microcircuits on the market which I could 
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Fig. 4. The connecting rotor terminal board. 

have used. However, I rarely have the pa¬ 
tience to wait for long-distance parts and 
therefore usually use only items locally avail¬ 
able. If you’re a more patient type, you might 
look at the Signetics MC3410, listed for $9; 
or the ADC0803, 0804, or 0805 that start 
at S5. 

Computer Connections 

Since there is a VIC-20 in my ham shack, I 
connected to it by way of the “user port.” 
I’m told that the Commodore 64-series com¬ 
puters use this same port with the same 
modem as the VIC-20, so what follows 
should also hold for the C-64 series. If you 
own another computer there are several alter¬ 
natives discussed later. 

Figure 7 shows how to connect the A/D to 
the VIC-20 user port. Again, on the basis of 
‘ ‘use what you can get,” I took a Radio Shack 
276-1551 connector and cut it down from 44 
pins to 24 pins with a few strokes of a hack¬ 
saw. 

Put this connector face down on the bench 
and count to the thirteenth pair of pins from 
the left. Then, just to the right of this thir¬ 
teenth pair of pins cut through the connector. 
Pull out the thirteenth pair with needle-nose 
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Fig. 5. Rotor modification, 

pliers and you now have a perfectly usable 
24-pin connector. 

Pin wiring is shown in Figure 7, with the 
connections of pins A, C, D, E, F, H as 
shown to the resistors in Figure 6. Note that 
the omission of G is not a mistake. Notice 
also that pins M and N are used. These go 
through the little circuit in Figure 8 to the 
rotor control head. The best reference for this 
operation is a book called “VIC-20 Pro¬ 
grammers’ Reference Guide”, sold by Com¬ 
modore. 

If you look at the top of the printed wiring 
board in the rotor control head, you see an 
insulated arm connected to the shaft of the 
control pot, Rc. When you turn the pot, this 
arm momentarily presses together the center 
and outside of a “U’’-shaped assembly, that 
in turn applies 120 volts (line voltage) to the 
rotor control circuit. After this initial kick a 
relay closes, which keeps the 120 volts 
present until the bridge is balanced. 

Since we are not going to mechanically 
rotate Rc, the circuit of Figure 8 substitutes 
for the mechanical closure of the contacts. 
The output of relay, RYl is connected to the 
center and outside of the “U”-shaped con¬ 
tacts—be careful here, since you are now 
fooling with 120 volts, I built the circuit on a 
leftover piece of perf board, about 2 inches by 
3 inches. I used a hot glue gun to melt glue 


CON?CCT TO 
y$£R PORT 
S££ T 


Bl - 2K, I/2W 

Ht • iK. I/2W 
R3 » 470n. 1<'2W 
R4 • IOpC, U2W 
R5 • 4 I/2W 

» 10K POT 

PADsD SHACs 



~A/D CONNECTOR OUT 
TO POINT C 
IN nOURE 3 


mCi, jiC2 - T4I RADIO SHACK Ne.276-007 
SOCKETS - RADIO SHACK Nt>.2?6-t995 

SUllT ON EXPCWIMENTERS PC BOARD RADIO SHACK Ha 2T6-IT0 


Fig. 6. Schematic for connecting the D/A to the VIC-20 user port. 
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over the bottom relay wires and the wires 
connecting to the contacts in the rotor, so that 
when I forgot myself—and picked up the en¬ 
ergized circuit—the glue kept me from any 
shock. Again, the components here are not 
critical. Almost any decent NPN transistor 
will do, and if you cannot obtain a 9-volt relay 
such as the Radio Shack unit shown, use a 
5-volt unit with a series resistor. 

Construction 

The A/D converter was built on a experi¬ 
menter’s breadboard and the switching cir¬ 
cuit on a piece of perfboard. Connection to 
the computer is by way of a spare piece of 
ribbon cable since no critical signal timing is 
involved—just dc voltages. 

Power was supplied by a pair of 9-volt 
supplies—in fact, batteries work fine for a 
short time. Notice that ground is never used. 
Both batteries or power supplies connect to 
the point labeled “0” volts, and this point is 
tied to the computer ground through the con- 
neaing cable. 

The easiest way to calibrate the system is 
in pieces. Don’t connect the computer and 
disconnect the A/D convener from Point C 
(Figure 3). Set up a variable voltage source 
with either an adjustable power supply or 
a 9-volt battery and a lOOO-Ohm pot, to al¬ 
low you to place a variable dc voltage on 
Point C, positive to C, and negative to the 
“0”-volt point. 

Set the voltage to 0, plug the rotor control 
head into the ac line, and carefully momen¬ 
tarily short the “U” contacts (Figure 8) with 
an insulated jumper. The rotor will begin to 
turn and continue turning after you have re¬ 
moved the jumper. Finally, it will stop at one 
end. Now, adjust the voltage at point C until 
the front panel light goes out. This defines 
one end point, that we will call “true north.” 
Measure and record this “true north” 
voltage. 

Increase the voltage to 9 volts and again use 
the insulated jumper for a second or two. 
Again, when the rotor stops adjust the voltage 
on C until the light (this time it will be the 
other light) goes out. This is ”wrong north.” 
Measure and record the voltage. 

Take the A/D converter, tie the input pins 
(C, D, E, F, and H) to ”0” volts, apply 
power to it, and adjust R5 and R6 until the 
output of the converter reads the same as that 
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Fig. 9. Rough calibration. ”0 ” is true north. 
48 73 Amateur Radio • November, 1987 


TOP aow-Ntp 


r'CCWNE'CTOf^ 

I RAOiO SH*CK 

NO, 2?6-i55t 
CUT TO 12 PINS 
(SEE TEXT) 


^ 0 E_L-3 JS 

TO O/A converter to switch circuit 

PIGURC 6 FIGURE 8 


Fig. 7. Pin wiring. 

measured for “true north.” Next, connect 
the input pins to +4.5 volts (it does not have 
to be exact) and adjust R5 and R6 to the 
voltage of “wrong north.” Repeat these 
two steps until you produce both voltages. 
Finally, hook the A/D converter to the com¬ 
puter, load in the program, and retrim the 
circuit by entering 0 degrees and 360 degrees 
alternately at the keyboard. You will proba¬ 
bly have to trim it up again when you con¬ 
nect to the rotor control unit. Figure 9 illus¬ 
trates these steps. 

The system is set up to use 5 inputs, or 
a 5-bit binary word. In binary this ranges 
from all zeros (true north) to all Is or a count 
of 31 (the wrong north). From the number 
scale 0 is set to north, near 7 is west, near 15 
is south, and so on. The divisions are not 
exact and the ideal would be to set the “all 
ones” or 31 to be a rotation just short of 
“wrong south.” 

Incidentally, if this sounds confusing—or if 
you feel that you have been going around in 
circles—compare the rotor panel in Figure 1 
with the scale in Figure 9. The manufacturer 
sets up the system to swing from south 
through north and back to south. He also 
supplies little paste-on labels so if you want to 
mount the rotor 180 degrees rotated, as I 
usually do. then the rotor will swing from 
north through south and back to north. Since 
I’ve found this much more convenient I set 
this computer system up this way—you can 
change it if you prefer. 

Figure 10 explains the short program need¬ 
ed for the VIC-20, and the program in 
BASIC, is given in Figure 11. Step 45 is the 



Fig. 8. Relay circuit to maintain current to 
restate the rotor until the bridge circuit is 
balanced. 

point to insert fine calibration. Depending on 
how accurate you want to be, you might want 
to write a short program which fixes any 
errors in the A/D converter, although with a 
beam that has a 15 or 20 degree beamwidth, it 
hardly seems to pay. On the other hand, if 
you have a lot of patience, you might elimi¬ 
nate steps 20 through 45 and substitute a table 
look-up of country prefix vs. direction. Any¬ 
one with the patience to do this, please send 
me a copy. 

Although I used a VIC-20 and its out¬ 
put port for the computer, the idea could 
be adapted to other computers. The Apple 
game port has four outputs, and by using 
it in two banks, the same effect could be 
obtained. Alternately, an AY-3-1015D 
UART chip could be set up to accept RS-232 
from any computer’s serial port, and the par¬ 
allel output of the chip used for 5 bits of data 
and one bit for control of the rotor 120-volt 
contacts. 

Other rotors can also be used—the basic 
requirement is the ability to get into a pot on 
the rotor and the differential amplifier on the 
rotor control head. 

Give it a try, and good luck. W 



Fig. 10. Program flow, in BASIC, for the 
VIC-20. 


10 REM CORE PROGRAM BY Nlli 

20 POKE 37138,255 

30 INPUT "DIRECTION";A 
40 B = INT(A/12) 

50 POKE 3713S,B 

SO POKE 37148,255 

70 PRINT "ON" 

80 FOR I * 1 TO 1000 

90 NEXT I 

100 POKE 37148,223 

110 PRINT "OFF" 

120 RUN 30 


Fig. II. The program listing for Figure 10. 
















Dtty loop 



Marc I. Leavey, M.D. WA3AJR 
6 Jenny Lane 
PikesvUle MD 21208 

Last month I presented a letter 
from Larry Morgan K7LX, in which 
he presented some views on the 
AEA PK-232 data controller. I sent 
his letter to AEA for comments, 
and received a response from 
Mike Lamb, the president of AEA, 
which I would like to share with 
you all. Mike writes: 

“Thank you for the opportunity 
to respond to Larry Morgan’s 
comments regarding the AEA 

'Tes, RTTY 
has sidebands. ” 


Pakratt™ Model PK-232 multi- 
mode data controller. 

“I have recently spoken with 
Larry by telephone and have de¬ 
termined that he had used a 
friend’s PK-232 which had very 
early firmware releases. Initial 
firmware releases did, indeed, 
have a few AMTOR idiosyn¬ 
crasies that have since been 
changed in January, 1987. and 
March. 1987, firmware releases. 
At the same time, we also added 
other enhancements such as 
weather FAX and the SIAM^** 
features. 

“The PK-232 is factory adjusted 
for 200-Hz shift AFSK transmit 
tones. If someone is bothered by 
this, they can easily adjust two po¬ 
tentiometers for 170-Hz AFSK 
shift. However, as you will note by 
the enclosed bulletin (pnnted be¬ 
low) written by Dr. Alan Chandler 
K6RFK, it is virtually impossible 
for the average user to measure 
any signal degradation caused by 
a 170-Hz/200-Hz shift difference. 

“The PK-232 has a unique 
modem design that uses the best 
traits of both AM and FM FSK de¬ 
tection. FM detection allows for 
easy operator tuning over a wide 
range of tone shifts. AM detection 
typically offers better weak signal 
detection than FM. The PK-232 
uses an FM design with Automatic 
Threshold Correction (ATC) that 
offers weak signal detection simi¬ 
lar to an AM detector. The PK-232 
200-Hz receive shift (HF) mode 
actually sets up the internal de¬ 
modulator for copying ANY FSK 
shift from about 85 Hz to 500 Hz 


Amateur Radio Teletype 

(centered around 2210 Hz). The 
1000-Hz receive shift (VHF) mode 
actually allows copy of any FSK 
shift from about 400 Hz to 1500 Hz 
(centered around 1700 Hz).’’ 

I thank Mike for his letter, and 
would like to point out that the PK- 
232 I am using, as noted last time, 
does possess the latest, March, 
1987, firmware. Let’s look at that 
bulletin on shifts he mentioned. 
Alan Chandler K6RFK wrote this 
article, which comes to us through 
the courtesy of AEA. 

200-H2 Shift on HF Baudot? 

In the early days of RTTY, the 
difference between the mark and 
space tone (the shift) was 850 Hz. 
The wide shift has some advan¬ 
tages on HF as well as one prima¬ 
ry disadvantage. The disadvan¬ 
tage is the bandwidth required— 
850 Hz plus the modulation side¬ 
bands (yes, RTTY has side¬ 
bands!). The advantages are that 
the wide spacing compensated 
for selective fading and the lack of 
stability of the transmitters and re¬ 
ceivers used at the time. As the 
FCC allowed narrow shift and the 
stability of the radios improved, 
180 and 170 Hz shifts became 
common with 170 finally becom¬ 
ing the standard. Along came HF 
packet and a new standard was 
born: 200 Hz. Can a station using 
170-Hz RTTY communicate with a 
station using 200-Hz RTTY with¬ 
out problems? In a word, YES! 

In order to pass the information 
sidebands, the RTTY channel fil¬ 
ters (in an AM demodulator) need 
to be at least 67- Hz wide and are 
typically 150-Hz wide. For the FM 
style demodulator, the input band¬ 
pass filter should be at least 350- 
Hz wide. Both bandwidths as¬ 
sume 45-baud signaling rate. 
Higher baud rates require larger 
information bandwidths. When 
two stations are using the two 
shifts and are tuned to the same 
center frequency, the maximum 
offset in mark or space is only 15 
Hz. That is, the difference in shifts 
is divided between both tones. 
Even with the sharpest channel 
filters, the information bandwidth 
required of the filter will easily al¬ 
low a 15-Hz offset in the AM de¬ 
modulators and the Q required of 
the discriminator in the FM de¬ 
modulators will also easily pass 
the extra shift. The same works in 
reverse. The 200-Hz shift receiv¬ 


ing system does have a wider 
noise bandwidth than a 170 Hz 
receiving system. This is due to 
the wider bandwidth filters neces¬ 
sary for 110- and 300-baud opera¬ 
tion, for the different shift. At 300 
baud, the 200-Hz shift actually 
has a small advantage over the 
170-Hz systems. If someone tells 
you 170-Hz and 200-Hz shift are 
incompatible, you are having one 
of your legs pulled. 

My sincere thanks again to 
Mike Lamb of AEA, for sharing 
this piece by Dr. Alan Chandler 
with us. 

AMTOR does have the spotlight 
this month, and here is another 
heard voice. Bill Martin, R.Ph. 
N7EU, of Bothell, Washington, 
drops his response to many ques¬ 
tions raised here. Bill says: “I am 
an avid AMTORite. I think the 
main problem I see with new mod¬ 
es like AMTOR is that the fellahs 
are a bit intimidated by this mode. 


RTTY is easy compared to AM¬ 
TOR. You kick on the transmitter 
and the most difficult part may be 
getting the other station tuned in 
properly and getting the tones 
right-side up. With AMTOR. a lot 
more is going on, such as linking, 
time intervals between receive 
and transmit, different rigs react¬ 
ing or interfacing with the AMTOR 
program, or FEC and ARQ mod¬ 
es. Maybe what we need is an arti¬ 
cle with an overview of AMTOR 
and its advantages and difficulties 
discussed. Surely the 100 percent 
copy is one advantage over RT¬ 
TY—and the ability to run lower 
power and still maintain a conver¬ 
sation. And conversation is the 


key. HF packet seems to have 
some problems. The operators I 
have spoken to seem to be dissat¬ 
isfied with the speed or flow of 
conversation. In any event, count 
me in on any AMTOR cheering 
squad. I use it more now than reg¬ 
ular RTTY. 

“And still one more little com¬ 
ment about RTTY operating in 
general. Why are RTTY operators 
such sticks in the mud when it 
comes to operating on different 
bands? There are only two places 
you will find RTTY used—14.080 
to 14.100, and 3.600 to 3.640. 
Windows for packet and AMTOR 
are: 14.070 to 14.080 (AMTOR); 
14.100 to 14.110 (packet); and 
3.640 to 3.650 (AMTOR). This 
does not make any sense to me. 
Forty meters is a terrific daytime 
band for RTTY, but try to find 
someone there. Also, the 15- and 
10-meters band have been open¬ 
ing up, but I have worked only 


three fellahs on ten meters with 
RTTY. They got discouraged and 
left after fruitless tries. So why 
do these operators jam them¬ 
selves together in as little spec¬ 
trum as possible? Let’s see a little 
more activity in the other bands 
as well. And the excuse that the 
band is dead is not valid. Many a 
time I have worked ten meters 
when it sounded dead—at times 
as late as 11 p.m. into California. I 
think a real push should be made 
to get some sort of calling fre¬ 
quency going on the ten-meter 
novice band. I have been using 
28.190. Any suggestions? If we 
want to get the novices interested 
in digital modes, it would seem to 


'The PK-232 

has a unique modem design that uses 
the best traits of both AM and FM FSK 
detection. ” 
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RHYLoop 

Continued from page 53 

me that ten meters would be a current published Issue of RTTY 
natural/’ Loop. Information on obtaining in- 

Bill raises some excellent dividual columns will be included 
points. I often wondered myself with the index, 
why there’s so much clustering. I hope to be a bit more visible 
At one time, with rocks ^crystals) on the HF bands, after my anten- 

and drifting VFOs. it may have na-insta!ling adventures this 

made sense, but now? And as far summer. After stalling for some 

as the other bands, why not? As time, and cutting down a dead 

they say, use it or lose it—right? tree that stood in the way, I finally 

I would love to hear all your used a bow and arrow to shoot 

thoughts on these, or any other, a line over a tree about a quarter 

RTTY points. wavelength (on eighty) away from 

On the question of an overview- the house. Rope followed line, 

type article on AMTOR, such a and antenna followed rope, 

topic was presented in RTTY of course, and the thing loads well 

Loop some time ago. In response through a tuner on all bands, 

to the numerous questions I have So, as time permits, I hope to pop 

received asking what has been up on HF bands on an irregular 

covered in the more than ten basis. 

years of this column, I have pre- More reliable modes of com¬ 
pared a RTTY Loop index. If you munication with me remain the 

would like to see what we have mail (remember to send a SASE 

been talking about, drop me a if you desire a reply), Compu- 

self-addressed, stamped envel- Serve (75036,2501), and Delphi 

ope. to the address at the head of (MARCWA3AJR). If all's well, next 

this column, with postage for two month should bring our annu- 

ounces on it, and I will send you a al feature, and more goodies 

copy of this index, updated to the right here.® 


HAM COM 

The Complete Communications Software 
for The Radio Amateur 

Requires IBM PC or Compatible, With minimum 192 K Memory. 
Supports Most TNC's Including MFJ, TAPR2, Kantronics, AEA PK* 
232, and Pac-Comm Push Button Binary or Ascii File Transfers. 

FEATURES INCLUDE: 

•QSO Card File With Dup. Check. 

•Split Screen. -Adjustable Size. 

•30 User Programmable Macro's. 

•Large Scroll Back Buffer, 

•User Note Pad . (Record Tuner Settings etc.). 

•Dos Shell, Permits Running Other Programs etc. Without Leaving 
Ham Com. 

•Log Incoming Text to Disk. 

•KENWOOD , TS 440 and TS 940 Computer Control Built in 
(Requires Kenwood IF232). 

•Full Program Control of all Modes When Used with AEA PK-232 
or Pac-Comm TNC-220. 

•Plus Many More Features 

The Most Complete Program for Packet Radio and the IBM 
PC Computer. 

Introductory Priced At Only $34.95 Postage Paid. 

To Order Send $34.95 To: D. Diehiman AE6G 
5748 N. Bond 
Dept. 73. 

Fresno, Ca. 93710 

For More information Phone or Write: 

DanAEBG (209)439-5520 or Bill N6HAV (209) 222-6620 

California Residents .Add $2.27 Sales Tax. No COD‘s or Credit Cards. 
Please include Name Address and Ham Call or SVVL With Order 
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DEALERS 

Sell Amateur Radio 

Selling 73 Amateur Radio will make 
money for you. Consider the facts: 

• If you carry 73 Amateur Radio it will increase 
your store traffic—and our dealers tell us that 
73 is the hottest selling amateur radio 
magazine on the newsstands today. 

• Increased store traffic means increased sales 
for you. Hams will come into your store to 
pick up the latest 73 and end up buying the 
latest all-band, all-mode transceiver (or at 
least a few feet of coax). 

• 73 Amateur Radio guarantees each issue— 
you pay only for the copies that you sell. We 
pay for all shipping. 

For information on selllhg 73 AmMeur Radio, call Peter 

Murphy at 800-722-7790, or write to 73 Amateur 

Radio, WGE Center, Peterborough, NH 03458. 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in AMATEUR and COMMERCIAL systems. 

frequency 

' Ml: • 5 large helical resonators 

' ' • Low noise - High overload resistance 

• 8 dB gam - ultimate rejection> 80 dB 

• 10 to 15 volts DC operation 

■" w- • Size - T6 X 2.6 X 4 75" exc. connectors 
T -_ . :i— , fantastic REJECTION! 

Typical rejection: Price - CALL bipolar w/RCA jacks 

±600 Khz@)144 Mhz: -28dB Connector options: BCN S5. UHF $6. 
±1,6Mh2@220Mhz; -40dB N S10 

±5 Mhz@450 Mhz; -50dB SUPER HOT! GaAs Fe! option $20 


AUTOMATIC IDENTIFIERS 
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WGE Center, Peterborough, NH 03458 800-722-7790 


• For transceivers and repeaters - AMATEUR and COMMERCIAL 

• Automaiic operation • adjuslable speed and amplitude 

• Small si?e - easy installation - 7 to 15 volts DC 

• 8 selectable, reprogrammable messages - each up to 2 mm long 

• Wired, tested, and pro^fajnrned with your messagels) 

McKtei ID-t - S49.95 M«tej (0-2 w/2 to 10 rrwrujte timer - S^.95 

We olfet a complete line of transmitter and receiver strips 
and synthesizers for amateur artd commercial use. 

Request our free catalog. Allow $2 tor UPS shipping Mastercard and VISA welcome 


GLBBfCTRONKSJNC 

H, 151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9 to 4 
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Viis siory' by Boh Manning K1YSD of Rye, 
NH, appeared in (he December 1973 issue 
of 73. We reprint it as a tribute to Bob. now a 
silent key. 

\t/u 


The Greenie 







An account of a brief and tempestuous contest 


T he Wayne Green Award, or Greenie, 
came into existence in much the same 
way as did penicillin, the St. Andreas Fault, 
and me —by sheer accident! 

Recently, an obscure and nameless ham 
with the solder-wasting, foot-scarring and 
improbable talent of constructing bread¬ 
boards with a propane torch, discovered his 
solder had been dropping into a scrunched- 
up. cast-off TV dinner plate secreted under 
his bench. 

When—after several pounds had accumu¬ 
lated—the mass was removed and turned up¬ 
right, it bore not only an amazing resem¬ 
blance to Wayne Green (dutch boy haircut, 
turtleneck sweater and all), but two embossed 
letters, E and L, from the plate had been 
reversed fashioned into the glop somehow, 
making a passable 73. Thus the Greenie was 
born! 

Its destiny was to be awarded to the ham 
with the best or most unusual shack. 

We (the awards committee), after visiting 
hundreds of shacks, were gathered in the 
huge 8 X 10 ft. conference room to decide 
who should receive the coveted Hrsi annual 
Wayne Green Shack of the Year Award (no 
double entendre intended!). 

To say it was an odd assemblage would be 
putting it mildly. It was, however, fairly rep¬ 
resentative. Wayne, himself, was in absentia, 
having gone off to light simultaneous duels 
with the editors of CQ and QST (FCC Pro- 
po.sals at 300 meters). 

Katrina of course was there, representing 
the YLs. Slightly over 300 pounds of Fern- 
Lib amateur radio operator, Katrina was, to 
.say the least, imposing. A feminist to the last 
ounce, Katrina, at the moment, was banging 
alternately on the simulated alabaster (ply¬ 
wood) table (Wayne spares no expense) and 
thumping Claude Zistcr, our technical type, 
on his emaciated chest, causing him to retch 
violently at each thump. 

Claude isn’t a bad sort, despite the fact that 
he and the slide rule he kept clutched in his 
bony fist were of unusually similar stature 


and weight. Only guy I ever knew who made 
Wally Cox and Twiggy look like Minnesota 
Fats and Mama Cass Elliot! 

Tt's gotta be a YL or XYL to win the 
award!** bellowed Katrina. '*You male chau¬ 
vinists have had it too much your own way for 
um long/* 

“Balls!** roared Grunt (at least I think his 
name was Grunt. He barely spoke below 
721 dB over S-9 which, when we first met, 
numbed my eardrums and I never was sure of 
what he*d said when he*d introduced him¬ 
self). 

During our inspection lour he yelled into 
one guy’s mike so loudly and so excitedly that 
he bit the top right off a Shure 444. Grunt w as 
the representative of that new breed opera¬ 
tion. The SuperHam! You’ve undoubtedly 
met them on the bands. 

The SuperHam comes through, on the air. 


“Funny, I never did get 
used to Cecil’s attire. ’’ 


as a fiftyish, loudmouthed, know-it-all clot 
dedicated to the proposition that only he is 
created equal. He claims squatters rights to 
his frequency, and by virtue of thirty-two 
series paralleled T-lOOOZ's simply opens up 
and lakes over at least 20 kHz of band width. 
Faster than a millisecond VOX. more power¬ 
ful than the law allows, able to stomp QRP 
stations with a single belch. Ooh hoo! Look! 
There on the air! It’s Aurora! It’s insane! It*s 
SOOOOPPERHAAAAMM!!! 

“And again I say Balls!” roared Grunt. 
“It's gotia be a station with powder, power, 
P.O.W.E.R. power and more power!” 

At this point our secretary. Maggie (the 
message handler) began rummaging through 
an oversized Samsonite suitcase, the outside 
of which boasted (instead of travel decals) 
stick-on message check-off sheets, HX and 


ARL numbered references. “Wail a minute. 
I’ve got some notes here,” she said, scatter¬ 
ing message fonns and blanks over her shoul¬ 
der. the table, and the floor. 

“Yeah! Hold it!” chimed in Cecil, the cer¬ 
tificate hunter, performing a similar act save 
for ihc fact that he w'as strewing certificates 
hither and yon. (Funny, I never did get used 
to Cecil's attire: the single breasted oversized 
WAS certificate for a jacket made from seer¬ 
sucker was bad. The bell botlom.s fashioned 
from quilled CHC memorabilia was worse, 
but the lie that glowed in the dark showing his 
DXCC made me feel like someone was step¬ 
ping on my throat.) 

From the corner, Effram, our CW opera¬ 
tor, was bleating, “Didah did id it, didah 
dididii.” 

Looking up from my navel (which, inci¬ 
dentally, in the last five years has gone from 
the outward type to the inward type), I began 
to pound my gavel for order. L as the appli¬ 
ance operaior-klutz-lid representative, was 
the chairman of this motley group. 

“Order, order!” I screamed at the room, 
which had taken on the appearance of a ticker 
tape parade due to the fact that Maggie and 
Cecil were still flinging papers into the air. 
Katrina was hollering “YL, YL. YL!”. 
Grunt was bellowing, “Balls! Power-power- 
power I tell ya - ya gotta have power!” and 
Effram was driving me slightly off my rocker 
wdih that “didah did id it. didah didii!”Ii 
sounded like a Chinese auctioneer with a cleft 
palate conducting a sing-along for 200 bab¬ 
bling tambourine thumping chimpanzees. 

Bang, Bang, Bang 

Bang, bang, bang went the gavel as I 
pounded at the chaos. Suddenly I felt several 
sharp pains just below my spleen and discov¬ 
ered Claude poking me with his slide rule. 
“Excuse me sir,” he said, “but I believe 
you’ve just spilled your coffee into your 
lap.” 

“Thank God!” I exclaimed, “I thought it 
was something else.” 
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Some semblance of order finally arrived 
except for Effram with his ‘*didah dididii” 
and "*dahdahdidah dah dahdidahdit/" 

“Grunt/’ \ said, “will you put Effram on 
break-in and tell him to QRT.*’ 

“Huh? Whazzai. boy? You gotta speak up. 
boy! You need more power. More power, I 
say. Power, boy slap the ole juice to it till the 
tubes run rosy red and the transformer fires— 
power, boy, power!” 

Thankfully, JCatrina took a hand and 
.solved the problem with delicate feminine 
expertise. Clamping onto Effram\s hand con¬ 
taining a soup spoon with which he was lap- 
py-tappy-iapping something, she jammed 
both spoon and hand down his throat, coming 
dangerously close to his liver. Then, in what 
seemed to be single motion, she grabbed 
Maggie’s oversized attache case, and with a 
vicious arced swing whomped Grunt approx¬ 
imately 32 inches above his ankles, or at the 
apex of his V, as we say in the trade. 

‘'Okay,” f continued, “now we only got 
this one trophy to give away. We’ve .seen all 
sorts of shacks. Suppose we use the process 
of elimination? I think we can eliminate all 
the Danish Modern, Colonial and home- 
antiqued types, right? Any other elimina¬ 
tions? Raise your hands.” 

A sharp shooting pain under my left eye 
told me that Claude had raised his hand, re¬ 
plete with slide rule, damn near turning me 
into a Cyclops. 

“I think,” said Claude, “that we can also 
eliminate the Japanese Contemporary shack. 
I mean, after all. ‘Ladio Shack?’ ‘Landom 
Rengthof LG/8U’ and ‘Loger, LogerOM’ is 
a bit much; besides, the autographed 8 x 10 
glossies of Sessue Hayakawa and Richard 
Loo in bamboo frames? Pfuii!. And how 
many operators will deliberately live on the 
side of a hill so they can erect slanted inverted 
vee’s? 

“And it didn’t got no power neither. No 
balls at all,” chimed in a slightly falsetto 
Grunt, assuming a cross-legged protective 
pose as he cast a suspicious eye at Katrina. 

“Yeah, and it was all commercial. He 
didn’t have no home brew stuff anywhere!” 
came a voice from under the table. 

“Who the hell is that?" I gasped, as a 
pair of hands and two eyes peered over the 
tabletop. 

“Tis I, Marvin, the home brew spe¬ 
cialist.” 

“Whatinhell are ya doin’ under the table, 
Marvin, the home brew specialist?” 

“I'm building a voting machine.” Marvin 
replied, piling soldering gun, heat sinks, 
dikes and assorted other tools on top of a 
stack of Maggie's mes.sages and Cecil’s cer¬ 
tificates. 

“Look, old boy, I think I soldered my belt 
buckle to a table hinge, so I'll just sit here, 
okay?” 

“Per cripes sakes. Is that everybody?” I 
said, glancing around the room and under the 
table, absently noting that Marvin had, in¬ 
deed, soldered his belt buckle to the table 
hinge. 

“I believe,” said Claude, manipulating his 
slide rule back and forth and making copious 


notes on a seemingly endless sheet of fools¬ 
cap, “that we’re missing one-point-three per¬ 
sons.” 

“Whaddya mean, one point three per¬ 
sons?” 

“ Well, Balt i more-A nchorage-Roanoke- 
Rochester-Yokahama—what a name—the 20 
meter, quick QSO kcxjk was captured by an 
A&P manager and is working the five-items- 
or-less checkout counter around the corner. 
He was ‘Hi there! You’re 5 and 9—that’s a 
dollar 9.80 see you latering* to beat the band 
the last time I saw him.” 

“Okay,”I said, “That’s one—now what’s 
the point three?” 

“Oh, that’s Giggles. You can’t really call 
him a full ham. I don’t know what category he 
falls into. He’s the fruitcake who checks into 
a net and spends the next 45 minutes tripping 
his VOX with giggles.” 

“I know the type. Thanks, Claude.” 

“Think nothing of it,” said Claude, mak¬ 
ing a magnanimous arm-sweeping gesture. 


‘'We're missing 
1.3 persons." 


catching me across the bridge of the nose with 
that goddam ruler. 

“I think you just deviated my septum, 
you.” 

“Didididit didit” “Didididit didit” came 
from the end of the table. 

“Claude, why don’t you go down and 
teach semaphore to Effram and take that 
mathematical pogo stick with you.” I said, 
wiping a tear from my eye and a spot of blood 
from my nose. 

The Process of Elimination 

“Okay, any more eliminations?” 

Katrina jumped to her feet (this act by its 
sheer spontaneity caused Grunt to explode 
backward against the wall—not an easy feat 
when you ’ re i n a ‘Septembe r Morn * pose). “ I 
think,” said Katrina, casting a threatening 
look at the folded-up Grunt, “that we ought 
to eliminate that Swedish Convertible shack 
also. Really! A Myra Breckenridge receiver 
and a Christine Jorgensen transmitter. That’s 
carrying synthesis too far. No knobs, no me¬ 
ters no dials, no nothin', just one big switch 
—or is that swish ?" 

“And it didn’t got no power at all. Ya gotta 
have oomph, guts, punch, Ya gotta have 
balls!” said Grunt. 

“I agree,” said Claude, “the absence of a 
ball bearing drive mechanism on the vfo ren¬ 
ders it virtually useless, and I think Effram 
will agree that a ‘marshmallow key’ for limp 
wrists is impractical. Right, Effram?” 

"Didahdit didahdit” .said Effram. 

Just then a ’'giggle giggle” came from the 
intercom. 

“Giggles, will you get the hell outta the 
waiting room, quit giggling into that inter¬ 
com, and join us?” 

“Right, Bob-giggle-giggle—but ya know I 


.sort of liked that 'Liberal' shack we saw. You 
know the one—entire place bedecked hippie 
style with flowers, beads and black lights 
using a Lysergic 25 receiver, MaryJane 
transmitter and a Horse Amplifier—hey, and 
the wattmeter labeled 'Flower Power’, log 
books called a ‘trip sheet’ and all those peti¬ 
tions. Like the one petitioning all magazines 
to include a supplement to their “Who’s 
Who” columns entitled “Who Dat?” and 
that jazzy antenna erected in the form of a 
65 foot peace symbol. That’s today. Bob!” 

“Charlie, Charlie” said Maggie. 

“According to my calculations, the 
damned thing won’t work, Giggles!” said 
Claude, 

“Precisely! It's IN” said Giggles. 

“Balls!” said Grunt. 

“Do I record all this talk as one message or 
can I count each quote as a separate mes¬ 
sage?” asked Maggie. 

“Hey, yeah! And do I get a certificate for 
attending this thing?” queried Cecil. 

“Look, we’re here to hand out this trophy. 
Now with the Emmys, Oscars. Grammys, 
and all the other awards handed out. it’s pret¬ 
ty hard to go through a liftime without receiv¬ 
ing an award!” 

“You're right. Bob. I know a guy who got 
an award for never having received an 
award!” 

“Look, Marvin.” I said, “if you can un¬ 
solder your bell buckle without doing your¬ 
self any permanent genetic injury, will you 
get up above the edge of the table, and we’ll 
get this thing settled. 

“Now.” I began, “as I see it, in order to 
please everyone, we’ve got to give it to a YL 
running in excess of 10 KW on CW for quick¬ 
ie QSO’s on 20 meters who receives an occa¬ 
sional BPL. has a good standing in the CHC 
and has built her entire shack in Early Hal¬ 
loween or Contemporary Junkyard all by her¬ 
self and can giggle her VOX on phone, 
right?” 

^"Oh. Lord,” I said. “Well, Wayne’s al¬ 
ways saying to get the lead out.” 

“Giggle, giggle.” 

“Maybe we could build a parabolic dish 
out of it,’’ said Marvin. 

“Pul a number on it so I can log it,” .said 
Maggie. 

“Hell, let’s stamp BPL on it and GIVE it to 
Maggie,” said Katrina. 

“Can I keep it as a certificate,” asked 
Cecil, 

“With extreme calm, I walked to the 
window and threw the melted glob, my gav¬ 
el, the buckle-spoon-ruler combination and 
two handfuls of messages and certificates in¬ 
to the street. Then, as an afterthought, I 
picked up the still “didididit didit - didididi 
didit”ing Effram and flung him after his 
spoon, receiving the ultimate satistaction of 
hearing him speak his first real word 
“HHE^ELLLLLLLPP!!!” 

“Oh, Lord!” 

“Balls!” said Grunt, Katrina, Mag¬ 
gie, Marvin, Cecil, Giggles, and I in uni¬ 
son. And, from the sidewalk, we heard 
“didahdit” thus putting an epitaph to the 
Greenie. B 
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EW PRODUCTS 

Compiled by Rebecca Niemela 



Dual Band Docking Booster from 
Naval Electronics. 


DUAL BAND 
DOCKING BOOSTER 

The new FT727 docking boost¬ 
er puts out 30 Watts on VHF and 
18 Watts on UHF It automatically 
senses the band selected by the 
HT and switches in the appropri¬ 
ate PA and GaAs FET pre-amplifi¬ 
er. The booster clips to car doors 
via a clip and connects to the car 
battery and roof antenna. 

The FLT727 booster is compat¬ 
ible with Yaesu’s single band HTs 
such as the FT203. 209, 703 and 
709. 

For further information, contact 
Naval Electronics, 5417 Jetview 
Circle, Tampa FL 33634 (813/885- 
6091) or circle Reader Service 
Card ^205. 

THE REGENCY R1080 

A moderately-priced pro¬ 
grammable scanner that features 
search, weather scan and a priori¬ 
ty channel has been announced 
by Regency Electronics, 

The Regency R1080 features 
30 channels and six of the most 



The Regency R1080 from Regen¬ 
cy Electronics. 


popular UHF and VHF ranges, in¬ 
cluding VHF-Low (30-50 MHz), 
VHF-Amateur (144-148 MHz), 
VHF-High (148-174 MHz). UHF- 
Amateur (440-450) MHz), UHF 
(450-479 MHz) and UHF-T (470- 
512 MHz). Thirty of the most popu¬ 
lar frequencies are prepro¬ 
grammed at the factory so that the 
unit can be operated right out of 
the box. 

The scanner can be pro¬ 
grammed to scan as many as 30 
channels, or search entire fre¬ 
quency ranges to find active new 
frequencies. When the “weather 
scan” key is pressed, the scanner 
automatically searches all Nation¬ 
al Weather Service frequencies to 
find the active frequency in sec¬ 
onds. If a transmission is noted on 
the priority channel, it will auto¬ 
matically switch to the channel so 
that important transmissions are 
not missed. 

Other features include channel 
lockout, for skipping channels not 
of current interest, fast and slow 
scan speeds and a memory back¬ 
up system that uses a capacitor 
instead of batteries to save fre¬ 
quencies during power outages 
and when the scanner Is un¬ 
plugged. The price is $199 with a 
one-year warranty. 

For further information, contact 
Regency Electronics Inc., 77077 
Records Street, Indianapolis IN 
46226 or circle Reader Service 
Card #201. 

SR 100 AND 
SMART REMOTE 

Satellite Technology Services, 
Inc. has begun marketing its new 
SR 100 receiver and a companion 
remote control unit, the Smart Re¬ 
mote programmable controller. 

The STS SR 100 is an integrat¬ 
ed receiver descrambler (IRD) 
with features that include full 
stereo, matrix discrete and digital 
when accessing Videocipher II 
descramble channels, full on¬ 
screen graphics (not just on 
VideoCipher 11 descrambled 
channels) and 34 favorite pro¬ 
gram recall. With the capability of 
storing up to 54 satellite locations 
and 7 pre-programmed polarity 
formats, the SR 100 Is the most 
C/Ku friendly receiver available 
today. 

All system functions can be op¬ 
erated by the new Smart Remote 
programmable controller. 



SR 100 and Smart Remote from Satellite Tech. 


The STS Smart Remote pro¬ 
grammable controller offers the 
capability of operating every infra¬ 
red remote component in a home 
entertainment system, regardless 
of brand, with a single control unit. 
The Smart Remote is capable of 
learning the operating codes of 
different infra-red remote control 
units. It is this unique feature that 
enables the unit to operate any 
mix of remote controlled TVs, 
VCRs, compact disc systems or 
stereo receivers. The STS Smart 
Remote programmable controller 
can be easily programmed by the 
consumer even if that person has 
little or no experience with high 
technology equipment. Program¬ 
ming and operating is further sim¬ 
plified with the aid of the Smart 
Remote’s built in liquid crystal dis¬ 
play. 

For more information, contact 
Satellite Technology Services, 
Inc., 11600 Lilburn Park Road. St. 
Louis MO 63146 (314/567-0304) 
or circle Reader Service Card 
#207. 

ROTA-LUX AND ROTA-TOUGH 

Jensen Tool Inc. has intro¬ 


duced two tough new tool cases. 
Rotationally molded of high-den- 
sity polyethylene, thicker at cor¬ 
ners and edges, and formed with¬ 
out stress points, these cases are 
engineered to last a lifetime. The 
cases are nov/ an available option 
for Jensen’s leading tool kits, in¬ 
cluding the top-of-the-line JTK-87 
Electronic Service Kit for field ser¬ 
vice engineers. 

Rota-Lux and Rota-Tough cas¬ 
es vary slightly in size and styl¬ 
ing. All Rota-Lux cases measure 
17%^”x ^2W; Rota-Tough, 17%” 
X 14%*. A total of five models is 
available in differing depth dimen¬ 
sions from 5" to 10". 

Available only from Jensen 
Tools, these cases are now an op¬ 
tion for the JTK-87 Electronic En¬ 
gineer’s Tool Kits, and for the 
JTK-17, 11, 54, 75 and 76 kits. 
Other kits may be adapted to Ro- 
ta-Lux and Rota-Tough cases by 
special request. 

For more information and free 
catalog, write or call Jensen 
Tools, 7815 S. 46th Street, 
Phoenix AZ 85044 (602/968-6231) 
or circle Reader Service Card 
# 202 . 



Tool Cases by Jensen Tool. 
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MODEL 

SG-100F 

$429.95 

delivered 


• Covers 100 MHz to 199,999 MHz in 1 kHz steps with 
thumbwheel dial • Accuracy +/- 1 part per 10 mil¬ 
lion at all frequencies • Internal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM input ac¬ 
cepts tones or voice • Spurs and noise at least 60 dB 
below carrier • Output adjustable from 5-500 mV at 
50 Ohms • Operates on 12 Vdc @ Vt Amp • Available 
for immectiate delivery • $429.95 delivered * Add-on 
accessories available to extend freq range, add infi¬ 
nite resolution, AM, and a precision 120 dB attenua¬ 
tor • Call or write lor details • Phone in your order as 
last COD shipment. 

VANGUARD LABS 

196-23 Jamaica Ave., Hollis. NY 11423 
Phone: f7l8) 468 2720 Mon.-ThufS 

CIRCLE 79 ON READER SERVICE CARO 


.-^TS>940S OWNERS 


ONLY USING 10 MEMORIES? 

I HATE imT HIDDEN BANK SWITCH? | 
THE BANKER lets you access all 40 memorie.s from 
the front panel! 

•.Just press the ’VOICE" buth>n io step throug!^ all 
banks 

•Board just plugs in- no modification.'; to your 
•Installs and removes in minutes, just like the 
optional voice .synthesi^r Iniard 
•Takes no power *Tom backup batteries 
“1-year warranty 

Note: THE BANKER cannot be used if you have the 
optional voice sjmthesizer board installed. 

Send check or money order for $49.95 to; 

Inventron Labs 
P.O. Box 1882 
Brookline, .MA 02146 


CIRCLE Bi ON READER SERVICE CARO 


AM HELP 


Your Bulletin Board 


We are happy to provide Ham 
Help listings free, on a space 
available basis. To make our job 
easier and to ensure your listing is 
correct, please type or print your 
request clearly on a full ( 8 -V 2 X 11) 
sheet of paper. Double-space and 
use upper- and lowercase letters 
where appropriate. 

Also, write numbers carefully — 
a 1 , for example, can be read as 
an I or an i or a 7 as a 1 . Thanks for 
your cooperation. 


GOES 1691 MHz RECEPTION 

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER 


1691-LY(N) 

b PREAMP 

CONVERTER 

RECEIVER 1 

MIVIgl691 ' 

MMk 1691-137.5 

137.5 MHz 

1691-LY (N) 

MMgl691 

MMk 1691-137.5 


GAIN; 20dB 

GAIN: 13dB 

GAIN:20dB TYPICAL 


BOOM: 6' 

N,F.: 1.2dB 

N.F.:4.8 dB MAXIMUM 


$81.50 

12VDC@ 40 ma 

12VDC@80 ma 



$200.00 S270.00 

Send 66 c (3 stamps) for detailed specs on all VHP & UHF products Shipping FOB Concord. MA 

SPECTRUM INTERNATIONAL INC. (617)263-2145 




P.O. Box 1084S, Concord, MA 01742, USA 


CIRCLE 183 ON READER SERVICE CARO 


ENCODERS 

THAT LIGHT 


r An ultra high quality Touch-Tone* Encoder lor absolute reMabimy 
and lunction. Incandescent Illumination is a — 
feature that makes night operation easy. 

• Completely sell contained • Simple 3 
wire connection • flelay or solid state ' 

PTT output • Crystal controlled • 

Souftoter * Wide voltage range 9-16 
VDC • Wide temp, range - 22* to 
*-160“F • Easy level & timing adjust¬ 
ment '• Supplied with iimtrudions, 
schematic, template and hardware. 

PP-S $60 PP-5-K SPST AtU, REUY $67 
PP-5-V $60 PP-S-V-K SPST AOJ, RELAY $67 


^ipocgommunications 

Emphasis is on Quality St Ratiabiiity 



P.O. 80x2020 
Pollock Pines, CA 95726 
916/644-5444 • FAX 644-PIPOi 


CIRCLE 66 ON READER SERVICE CARO 


Tonna Antennas - F9FT 

Reims, France 


Description 

Boom 

Length 

Gain DBI Price * 

Oescr 

50 MHz 

5 Element 

wy 

10 0 

96 00 

902 MHz 

144 MHx 

4 Element 

ys 

8 9 

44 00 

902 MHz 

144 MHz 

9 Ei Ponmve 

11 '4 

13 2 

60 00 

1296 MHz 

144 MHz 

9 Eteme-n? 

1 V4- 

13? 

55 00 

1296 MHz 

144 MHz 

2 *. 9 

11 s 

13 2 

86 00 

1296 MHz 

144 MHz 

13 £) PofiaD'* 

> 146 

14 0 

78 00 

1296 MHz 

144 MHz 

1 1 Eiement 

?1 6 

15 / 

1190 


435 MHz 

9 Element 

4 1 

13 C 

59 >30 

2M. 70cm 
35cm. 23cm 

435 MHz 

'9 Element 

9'3 

16 2 

68 00 

^M, 70cm 

432 MHz 

21 Element 

15 1- 

10 2 

81 00 

35cm. 23cm 

435 MHz 

2 * 19 Cross. 

9 6 

16 2 

75 00 


144/435 MHz 

9 19 Oscar 

9 10' 

13 IfD? 

78 00 



CONVERTERS 

preamplifiers 

ATV ~ OSCAR 


Wanted: Manuals/schematics or 
copies, for the following; Heath 
SB-101, Paco C20 resistance/ca¬ 
pacitor bridge. Wawasee swr/ 
Watt Digital frequency readout, 
Dentron Supertuner antenna 
tuner, RCA Mastervoltohmist, Na¬ 
tional 240D Receiver, also original 
meter for E.F.Johnson antenna 


tuner (250 Watt), Digital frequen¬ 
cy readout for Heath HW-101. 

A.Campo 
816 West Knapp St. 
Rice Lake Wl 54868 


THE “ PX ’’ SHACK 


I am looking for a Webster (or 
Sears, made by Webster) wire 
recorder/player, any condition, 
preferably working. I need to 
transfer about 30 reels of wire to 
cassette. Any reasonable price 
paid and any information greatly 
appreciated. 

Bill Nohm W5UNB 
8820 James NE 
Albuquerque, NM 87111 


Boom 

Ption Length Gain DBI Price “ 

23 Element 8 3 18 0 59 00 

4 K 23 Quad Kil 8 3’ 325 00 

23 Element 5 9 18 0 59 00 

55 Element 15 t 21 5 39 00 

4 . 23 Quad «.t 5'9' 23 S 325 00- 
4 * 55 Ouas K.J 15 1 2SG 435 00 

2 - Potf Pw K D ' d tK m 00 

2-Paf! PWB D-v-aef 58 CC‘ 

-i'Port PWR 76 00 

4-Pof? PWR Ow.de? 66 00 

* Call for monthly apectal sales 


CIRCLE 29 ON READER SERVICE CARO 

I need an owner's manual 
(copy) or schematic for an Allied 
model A-2509 Shortwave Re¬ 
ceiver. ril pay for reasonable 
charges. 

Ted Osborn WN9PIQ 
30 Lamm St. 
Danville IL 61832 
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BOVE AND BEYOND 


Peter H. Putman KT2B 
3353 Fiefdstone Dr. 

Doylestown PA 18901 

FALLING OUT OF AUTUMN 

(Wolfe Island, Ontario, Canada) 
As you read this, the leaves are 
falling (or have fallen), the air has 
taken on a chill, and hopefully the 
tropo activity has been above av¬ 
erage. As I write this, however, it’s 
still the “dog days” of August, 
with a steady breeze blowing over 
this relaxed site on the Canadian 
Channel of the St. Lawrence Riv¬ 
er, in grid square FN14. 

Yours Truly effected a move to 
Pennsylvania back in May with 
the intention of expanding my real 
estate holdings and pursuing a 
somewhat more rural existence. 
Not the least of my considerations 
was a better site for VHF and UHF 
activity, but the demands of mov¬ 
ing, remodeling, and a lot of busi¬ 
ness travel put the station equip¬ 
ment and antennas in cold 
storage for longer than I care 
to admit- 

However, now being possessed 
of one acre of land, I decided to 
take the plunge and install a new 
tower—specifically, the W-51 
manufactured by Tri-Ex of Visalia, 
California. This particular unit is a 
three-section crank-up type, mea¬ 
suring about 20 feet when fully 
collapsed, and 51’ 3”, when fully 
extended- It’s rated at 9 square 
feet windload with the proper 
anchorage, and checks in at 
about 400 pounds. Many of my 
contemporaries had considerable 
success with similar units, espe¬ 
cially while using Belden type 
9913 RG-8 cables for VHF and 
UHF feedlines. 

I had employed a variety of an¬ 
tenna support systems at my old 
residence in New Jersey—roof 
towers, chimney supports, house 
brackets and a 40-foot fixed tower 
commonly used for TV antennas. 
As the system expanded, so did 
the number of antennas and linear 
feet of coax pressed into service. 
In short, my antenna system grew 
out of control like some crazy vine 
as each new band or antenna was 
added! Shortly before the sale of 
my house, I had 16 antennas and 
over 1400 feet of coax in service, 
not to mention various dead-end¬ 
ed runs of old CATV hardline and 
worn-out rotor control cables. 


VHF and UHF Operation 

Mixed Blessing 

Buying a house can be a mixed 
blessing. After all, you do agree to 
pay an unearthly sum each month 
to your bank for the privilege of 
owning one, maintaining the 
building and grounds, and paying 
taxes and insurance on top of it 
all. On the other hand, if you hap¬ 
pen to be a diehard VHF/UHF op¬ 
erator. a new house looks more 
like a “clean slate” from which all 
of your previous mistakes, failed 
arrays, coaxial Gordian knots, 
and hare-brained guying jobs 
have been erased. Like the pris- 
oneron parole, you have achance 
to set the record straight and start 
all over again. 

I made the most of this golden 
opportunity by doing absolutely 
nothing about it for the first two 
months, which my wife consid¬ 
ered an immediate improvement 
over my previous arrangement. 
“I hardly notice your antennas 
this time!” she exclaimed, “Why 
couldn’t you have set it up that 
way back at the old house?”. Why 



Photo A. The W-51 tower loaded 
up and extended to 80% of full 
height 


not, indeed. Well, after consider¬ 
able thought, I decided against 
giving into temptation and leaving 
the hobby for good to pursue a 
beer can collection. I would in¬ 
deed grace the skyline of my 
neighborhood with aluminum, 
and the W-51 would be my pack- 
horse. 

Which bands to operate? What 
types of arrays to put up? How 
much coax to use? How to posi¬ 
tion the tower away from the din¬ 
ing- room window? Why do I have 


to have a building permit? These 
are all questions I pondered as the 
preparations moved forward. The 
last was the ticklish one: The 
township in which I live does per¬ 
mit towers, as long as they are set 
back 1-1/2 times their height from 
the property line. There might be 
room for a PRB-1 case here, but 
my property lines were sufficiently 
far removed to allow the W-51 with 
a fair amount of yagis atop it, so no 
real ruckus was raised. 

I contracted with Mike Crawford 
WA2VUN of Tri-Delta in Fairfield, 
NJ, to provide me with (1) The W- 
51 (2) a suitable rebar anchorage 
(3) a custom easy-leveling base¬ 
plate and (4) 16 feet of 1/4"-wall 
2'’-hollowbar mast material. The 
next step was to dig a hole, which 
sounds easy, but is best left to 
someone who doesn’t mind shov¬ 
eling dirt vertically while standing 
in a space smaller than a phone 
booth. I began the excavation by 
preparing a hole 3 feet deep 
by 30" square, lost ten pounds 
sweating, reconsidered the pro¬ 
ject over a beer, and called a local 
contractor to finish the remaining 
2 feet and pour the base. 

Caveat Emptor 

Remember the old Latin saying, 
“Caveat Emptor!” (Let the buyer 
beware!) Cement contractors 
must have this on their coat 
of arms. After many calls and 
much haggling, the contractor 
came out and excavated another 
foot of dirt with the intention of 
pouring a 12-inch lip around the 
base to make up the difference. 
Uh-uh! said the Building Inspec¬ 
tor. That hole was going to be 5 
feet, 6 inches or else! After a few 


more calls and a spirited discus¬ 
sion of how deep a five-foot hole 
really was, the contractor came 
back and finished the job. 

In short order, the concrete was 
poured around the custom rebar 
anchorage Mike had welded to¬ 
gether, and I was ready to erect 
the tower—which showed up al¬ 
most a month later. A good omen: 
Almost every tower shipped to 
Mike in the past had been dam¬ 
aged by improper handling with a 
forklift, usually resulting in the 


“W” braces snapping loose. Well, 
this time we got lucky as my W-51 
came through with nary a scratch. 
Mike showed up good and early 
one morning with the tower, plate, 
and numerous bolts to anchor it. It 
was a fairly simple matter for the 
two of us to slide the tower off his 
truck into place, and pivot it up¬ 
right. After some leveling, the tow¬ 
er was ready. 

At this point, I discovered that 
I hadn’t cut the grass where I 
had placed my disassembled 
yagis in over 8 weeks. In the pro¬ 
cess, I’d completely lost track 
of my 55-element 1296 yagi, my 
2-meter Boomer, 7-element 6- 
meter beam, and a handful of 
21-element yagis for 70 cm and 
their boom braces. A tedious 
hour of mowing followed (during 
which I nearly chopped up a 44- 
element KLM yagi for 23 cm) and 
most of the yagis were rescued 
from the clutches of rye grass and 
weeds. Several spiders and at 
least one mouse had taken up 
residence in these sturdy struc¬ 
tures, resulting in a general fumi¬ 
gation session. 

Like an adventurer returned 
from Africa, I laid my treasures on 
the newly-mown grass, and set 
about cutting new coaxial feedli¬ 
nes. In the past, any cable at hand 
had been pressed into service. 
Thanks to QEP’s gigantic going- 
out-of-business sale (which may 
still be in progress—they had that 
much cable left) I picked up 750 
feet of brand-new Belden 9913, 
400 feet of 8214, and 100 feet 
of Carol 8 conductor 16-gauge 
rotor wire. QEP’s also supplied 
me with innumerable N connec¬ 
tors fitted for these cables as well 


“4 new house looks more like a clean 
slate from which all of your previous 
mistakes...and hare-brained guying 
Jobs have been erased. ” 
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as a large supply of PL-259 plug 
assemblies. 

A few hours with a calculator, 
theW‘51 manual, and a tape mea¬ 
sure probably saved me a lot 
of grief later Careful calculations 
resulted in the correct length 
to get each feedline down from 
its particular yagi through a rotor 
loop and two coax arms to the 
special weatherproof window- 
entry box Td constructed earlier. 
The W-51 manual provided a lot 
of useful information regarding 
the slack between the arms, dis¬ 
tance between sections both col¬ 
lapsed and extended, and posi¬ 
tioning of the rotor cable for the 
Ham-IV rotor to be installed. One 
mixup occurred with the mast; it 
was cut 2 feet too short at 14 feet, 
precluding use of the 6-meter 
yagi. In retrospect, this wasn’t so 
bad since that same yagi needed 
extensive repairs from the June 
VHP Contest and couldn’t be 
installed. 

The Lineup 

The antenna lineup wound 
up as follows: A 55-element Ton- 
na yagi for 1296 work at the top 
of the mast, raising it 65 feet 
above the ground with the tower 
fully extended. Two feet below 
that. I placed the top 21-element 
yagi of a stacked Tonna 70 cm 
combination. Two-and-one-half 
feet lower found the 220 Cush- 
craft Boomer and the bracket 
for the 70-cm power divider. An¬ 
other 2-1 /2 feet lower was the bot¬ 
tom half of the 70 cm array, and 
the 144-MH2 Boomer was se¬ 
cured about 3 feet down from 
here. With over 2 feet of the mast 
inside the tower, that gave me vir¬ 
tually no room for the 7 LD, so it 
will have to be consigned to the 
roof tower. 

Raising the mast was quite 
a chore, even with a gin pole. I had 
elected to employ a 2” thrust 
collar as extra insurance (with 
strong memories of the last hurri¬ 
cane that passed through the 
Northeast) and the fit was snug, 
to say the least. Also, owners 
of W-51 towers can attest to 
how painful it is to stand on the 
edge of those “W” braces for 
any period of time, even with 
heavy boots on. Add the hot sun 
and a horde of inquisitive (and 
annoying) yellow jackets, and 
you've got a project that’s less 
than fun. 

Once everything was in place. I 
allowed for a 4-foot rotor loop and 
adjusted the top coax arm to take 
all of the strain. The bottom arm is 
offset by about 45 degrees and 


supports all but about 10 feet of 
cable which forms the drip loop 
from the tower to the second-floor 
window entry. This latter system 
accomplished my first major goal: 
Get the feedlines off the ground 
and out of harm's way! When fully 
cranked, there's sufficient flex 
in the 9913 cable to allow for a 
full 360-degree rotation without 
any kinking, but the drip loop 
is maintained, accomplishing 
my second major goal: Keep¬ 
ing any water and ice out of the 
N connectors. 

Despite the time and care 
invested in cable assembly work, 

I still had my doubts, so out came 
the IC-375, IC-475 and IC-1271 
for a quick test. Connecting the 
220 coax brought an immediate 
S9+40 dB signal from WB2NPE 
in Tabernacle, New Jersey. All 
was well there, and we exchanged 
brief reports. The Bird 43 showed 
about a 1.3:1 swr here. A quick 
call to WB2WIK over 50 miles 
away on 220.120 resulted in 
skeds for 432 and 1296, the latter 
with only 8 Watts up the feedline. 
Results? Better than 1.2:1 on both 
bands, and S9 +40 dB reports 
from Steve on 432 with S9 +10 dB 
on 1296. It was a success! 

Photo A shows a view of the 
entire tower in a semi-extended 
position, while Photo B shows 
a closeup of the WffUHF array. 
The conclusions I drew from this 
project were many, but here 
are the key points: First, use the 
best coaxial cable you can. Keep 
those old runs in the junkbox, 
and buy new cable for such a job. 
Second, pre-plan carefully to 
avoid surprises while on the tow¬ 
er. Measure cable lengths careful¬ 
ly. and measure again. Allow suffi¬ 
cient length for rotor loops and 
support arms as well as drip 
loops. Third, assemble your feed¬ 
lines with care and ring them out 


on the ground. A good rule of 
thumb that I follow is to check all of 
the cables on the highest band 
you'll use to measure losses. 
Make sure your connections are 
of the highest integrity and water¬ 
proof them. 

Finally, take your time. Admit¬ 
tedly, I carried things a bit over¬ 
board in that department for 4 
months, but once the wheels got 
rolling I proceeded at a leisurely 
pace (no doubt missing all kinds of 
intense E-skip and tropo in the 
process) to insure that once it 
went up, it stayed up. Let’s face it: 
Climbing towers really isn't that 
much fun. It's a chore and the 
whole point of this exercise is to 
keep me on the air, not up in it. 
Plan and execute your work as if 
you'll never get a chance again to 
get back up that tower. (Did I just 
hear a mast-mounted GaAsFET 
explode?) 

Random Notes 

Larry Price N7BNJ has pur¬ 
chased the inventory of 8877 am¬ 
plifier kits from Gene Shea KB7Q 
of "Q" Products. Effective imme¬ 
diately, the new address for “Q” 
Products is: 10412 36th Street 
East, Puyallup WA 98372. I also 
see from the 2- meter EME News¬ 
letter that Mike Stahl K6MYC (one 
of the founders of KLM) is selling 
5-wavelength yagis for 2-meters 
and 13- wavelength 70-cm yagis. 
He can be reached at M2 Enter¬ 
prises, 1600 Decker Avenue, San 
Martin CA 95046. 

Tropo Dept. 

The past summer E skip season 
was sensational, so why should 
we expect any less from the fall 
tropo season? At the end of 
August, the weekly nets of the 
ML Airy VHF Society (PackRats) 
were in full swing, beginning on 
50 Mhz at 7:30 local EST and 


continuing right on up to 23 cm 
at 9:30 PM. This would be an 
excellent opportunity to check 
out the new tower and antenna 
system, so I cranked it up and ran 
through all 5 nets. 

The surprise of the evening 
came when Bernie Bonnar 
VE1UT of Yarmouth, Nova Scotia 
checked into the two meter 
net with an S9 +40 dB signaL 
Normally this isn’t unusual for 
him, but the strength of his signal 
definitely was. The 220 Mhz 
net started at 8:30 PM and sure 
enough, there was Bernie push¬ 
ing the S meter over 9 on peaks 
while running 8 Watts to a 
Boomer. Contacts were quickly 
exchanged with the net stations, 
and we proceeded to 70 cm 
at 9:00. 

This time Bernie was hitting 
peaks almost as strong as those 
on 2 meters! At least 6 operators 
in the area had armchair copy 
with him over a path which ex¬ 
ceeded 450 miles. Both myself, 
Roger Amidon K2SMN and Steve 
Katz WB2WIK encouraged Bernie 
to drag out his LT 23S transverter 
and fire up with 8 Watts just for 
the heck of it. We operated full 
duplex from 70 cm to 23 cm to 
help in peaking the antenna head¬ 
ings, and contact was established 
with K2SMN first (no wonder, 
considering he runs 200 Watts 
to 4 X 45 element loop yagis at 
175 feet!). 

I gave it a shot with just 8 Watts 
to 55 elements, thinking I heard 
Bernie’s carrier, but it wasn’t 
enough. I knew I should have 
connected the 3CX100 amplifier 
in the line! Finally, Steve WB2WIK 
managed to make a two-way 
running 80 Watts to his 55 ele¬ 
ment yagi, copying Bernie about 
an S5. All of us read VE1UT quite 
well on 70 cm for the better part 
of two hours, with Steve report¬ 
ing signal peaks close to 50 dB 
over S9 at times (Bernie was 
running about 100 Watts on 70 cm 
to a single RIW 19 element yagi). 

Not bad for the beginning 
of September. Will we see a re¬ 
peat of the fantastic Thanksgiving 
and Christmas tropo of 1986? 
Based on what I’ve heard so far 
this year, I wouldn’t bet against it. 
Better keep your receivers on 
144.200, 220.110 and 432.110 
this fall! 

Next month: A compilation 
of VHF/UHF newsletters and 
clubs. Also, reviews of the 
IC-12AT handheld, and a report 
on the September VHF Contest. 
Until then, see you Above and 
Beyond !0 
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Above and Beyond 
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me 
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CIRCLE 279 ON READER SERVICE CARD 


LETTERS 

Continued from page 45 


ESAELPTHGIR 


Being a radio and car buff like yourself, I've 
always appreciated the fine anti>55 articles 
you’ve written in 73 Magazine. Since you’ve 
asked to hear from other hams who may have 
experience with radar. I’ll comment. 

Our Ignorant leders believe slower traffic 
results in fewer accidens per mile. To help 
achieve this unworthy goal, most police agen¬ 
cies carefully avoid enforcement of lane-disci¬ 
pline. As long as self-appointed rolling-road¬ 
blocks move over for the police, they are safe 
from the law. 

I might suggest, Wayne, that your next 
article on driving address the very real 
problem created by the typically lazy/belliger- 




ent American driver lack of lane discipline. It 
is, as you may realize, a national disgrace. 
Foreign visitors are appalled at the current 
situation. 

It is an embarrassing predicament that ap 
parently must be solved by the private sector. 
The group called Citizen’s Coalition for Ratio¬ 
nal Traffic Laws is currently mounting such a 
worthy campaign, and it needs all the help it 
can get. 

ArtKobresK4FWJ 

LtitzFL 


Thanks for your letter—love your front car 
sign! Reminding the 73 readers about road 
courtesy probably won 7 help significantly, but 
we'll give it a try. 

^Wayne fli 


Say 

you saw 
it in 
73 ! 


*QUA UTY PAR T S*DiSCOU N T PRICES * FAST SHIPPING* 



Take 

fuii 

advantage 
of your 
Reader 
Service 
Numbers! 


BLACK LIGHT ASSEMBLY 



Ccffiiplete, 
functioning asserably ‘"‘nSS'' 
includes ballast, on-off 
switch, power cord, 
sockets and F4T5-BL black- 
light. Mounted on a 7 1/8" 
X 3 1/8" metal plate. Use 
for special effects light¬ 
ing or erasing EPROMS. 

CAT# BLTA SIO.OO EACH 


VIC 20 MOTHERBOARI 



26 ICs including 6502A 
and 6560. 2 ea. 6522, 2 ea 
8128, 2 ea. 901486. 3 ea. 
2114. NOT GUARNTEED but 
great for replacement parts 
or experimentation. 

CATt viC-20 SIS.00 each 


XEON FLASH TUBE 


3/4" X 1/8- dia. 

CATt FLT-1 2 for Si,00 


SWITCHING POWER SUPPLY 


Compact, well regulated switching 
power supply designed to power Texas 
Instruments ccaputer equipasent. 
INPUT: 14-25 vac I amp 
OUTPUT: *12 vdc f 350 ma.^f 

*5 vdc 0 1.2 amp __ 

-5 vac @ 200 ma. 

SIKE: 4 3/4" square. L . 

Includes 18 vac @ 1 amp wall 
transformer designed to power 
this supply, 

CAT* PS-TX 55.00 / set 

10 for S4S.O0 


THRDTAIL LIGHT 

sleek 



esergency 
watts lug light., or 
special-effects lamp. 
Red reflective lens 
is 2 3/4“ X 5 1/2" 

Is mounted on a 4" 
high pedestal with 
up-down swivel ad¬ 
justment. iTiCludes 
12 V replaceable bulb. 
CATt TLB $3.95 each 


1 mA METER 

Modutec 0-1 mA signal 
strength meter with KLM 
logo. 1/4" X 1 3/4" X 
7/8" deep. CATt MET-2 $2.00 


L.E.D.S 


JuniDo T 1-3/4 
(5 mm) 


RED CATt LKP-l 
10 for $1.50" 
GREEN 
CAT# LED-2 
10 for $2.00 
TEbLOW 
CAT# LED-3 
10 for $2.00 
TWO PIECE 
HOLDERS ^ 
FOB ABOVE 
L.E.O.S CD 
CAT# HLES 
10 for 65c 
100 for $5.00 


NI-CAO CHARGER/TESTERl 

will charge most 




every size Ni-Cod 
battery available. 
CATt OHCC-N S15.00 


TOLL FNCE ORDERS I 
800.&2S-5432 
INFO *(818) 904-0524 
FAX-(818) 781-2653 


VISA 


>»TSTlil;» LBUftTHS 


MOCOOt 
r:,«i iUn 

1M.-1.UUI; lUfflClENJ 

sttimNO 



OUR NEW MAIL ORDER ADDRESS IS 
P.O. BOX 567 VAN NUYS, CA 91408 


RECHARGEABLE 
NI-CAO BATTERES 

AAA SKE 1.25V ISOisAH S2JI5 
M SIZE 1.25V sOOmAh $2^ 

AA WITH SOLDER TABS $2.20 

C SIZE 1.2V laOOmAH $4.25 

SUB-C SIZE SOLDER TABS $4.25 
D SIZE 1.2V 1200roAH $4.25 
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i Amateur Radio Via Satellite 



Photo A. Fuji OSCAR 12 mobile operation from N6DGK. 


Andy MacAUister WA5ZIB 
2310 Romayor Court 
Pearland TX 77581 

November promises to be a 
great month for satellite enthusi¬ 
asts. Early in the month. The Ra¬ 
dio Amateur Satellite Corporation 
(AMSAT) holds its General Meet¬ 
ing and Fifth Annual Space Sym¬ 
posium. AMSAT-Oscar-10 should 
return to service. While Fuji-Os- 
car-12 continues with a mix of 
mode JA, JD and recharge, the 
RS-10/11 combo brings us more 
mode A, K and T. There's some¬ 
thing for everyone in November. 

AMSAT Meeting 

As reported last month, the 
yearly AMSAT meeting will be 
held in Southfield. Michigan, near 
Detroit, in conjunction with the 
AMSAT Space Symposium. Mark 
November 6th through the 8th on 
your calendar and plan to attend 
the most ambitious AMSAT gath¬ 
ering to date. If you are not yet an 
AMSAT member, but would like to 
attend, call AMSAT at 301/589- 
6062 and request registration 
materials. 

The primary program track is 
loaded with topics to interest ham- 
sat chasers. There will be reports 
on the satellites now in orbit, in¬ 
cluding A-O-10. F-O-12. RS-10/11 
and UOSATS 9 and 10. Details 
and progress reports on Phase 
3C, A-O-IO’s replacement: and 
Phase 4. the geosynchronous 
hamsat for the 1990s, will be pre¬ 
sented. Other talks will cover new 
technology, such as digital signal 
processing, amplitude compand¬ 


ed sideband and advanced soft¬ 
ware for satellite applicattons. 
You can also hear discussions 
about future manned space flight, 
or ham-in-space activities. 

For those of you with a more 
general interest in satellite activi¬ 
ties. there will be an alternate 
track of presentations staged con¬ 
currently with the primary hamsat 
talks. Some of the topics in this 
group include: classroom applica¬ 
tions of satellites, visual observa¬ 
tions, orbit prediction, listening to 
manned missions, weather sat¬ 
ellites. the EDSAT and NUSAT 
programs, and home equipment 
considerations. 

OSCAR 10 

On August llth the A-O-IO 
ground-control stations decided 
to remove the satellite from ser¬ 
vice for up to 90 days. Early in the 
month, the beacon (a usually con¬ 
stant carrier on 145.807 MHz) be¬ 
gan frequency shifting (FMing). 
After that, the transponder shut 
off several times. Ground-control 
felt this indicated low battery 
charge. 

Originally, it was hoped that A- 
0-10 operation could be allowed 
through the end of August. Three 
factors caused A-O-IO's early re¬ 
moval from active service. 

The satellite’s solar panel orien¬ 
tation with respect to the sun con¬ 
stantly changes. When the panels 
are perpendicular to the solar ra¬ 
diation. the spacecraft receives 
maximum power. As the angle 
changes, available power is re¬ 
duced. Based on past experience, 
the satellite controllers believed 


operation could continue through 
the end of August without prob¬ 
lems. However, we do not know 
the precise orientation of the 
satellite. It has been a long time 
since A-O-10 was capable of re¬ 
laying its telemetry and thus its 
orientation. 

A second reason for the early 
loss of satellite activity could be 
due to the charging circuit on 
board the spacecraft. Normally 
the Internal Housekeeping Unit 
(IHU) determines the operating 
conditions for the battery-charg¬ 
ing circuit. With completely ran¬ 
dom values in the radiation-dam¬ 
aged memory, the information 
being sent to the charging circuit 
could be anything from no charge 
to full charge. If the battery volt¬ 
age falls below 10.5 volts, an inde¬ 
pendent watchdog circuit over¬ 
rides the computer-controlled 
switching regulator and connects 
the 36-volt solar array directly to 
the 14-volt battery. While this may 
seem like a good high-power solu¬ 
tion, it is not. When the solar array 
is pulled to such a low voltage, 
efficiency is lost. The current 
available to charge the battery 
does not increase as the voltage 
decreases and the power transfer 
is much less efficient. 

Since nothing can be done 
about the sun angle and battery 
charging circuitry, satellite user 
operating procedure will have 
enormous effect on the life of 
A-10. Heavy use by high-power 
stations can cause irreparable 
damage to the battery. Operation 
of any kind during eclipse can 
have the same impact. When A-0- 
10 is released for operation in 


November, keep your transmit 
level limited to 100 Watts effective 
radiated power (ERP). That’s 10 
Watts to a 10-dB beam antenna. 
Also, do not operate outside the 
allowed time periods and monitor 
the AMSAT nets for updates. 

FUJI-OSCAR-12 

When A-O-10 activity came to a 
dramatic halt m August, sched¬ 
ules for satellite operation from 
the JARL ignited interest in F-O- 
12. Even though the time allocat¬ 
ed for the digital transponder is 
more than the analog, or JA 
mode, many stations previously 
upset by the lack of scheduled ac¬ 
tivity have returned to F-O-12. The 
schedules have projected op¬ 
erating times for about a month. 
This isn't enough for reporting 
here, but if you monitor the AM¬ 
SAT nets, or are an AMSAT mem¬ 
ber, you can get information on 
the air or via the “Amateur Satel¬ 
lite Report”, AMSAT’s bi-weekly 
newsletter. 

For those of you who have just 
begun or are considering satellite 
contacts via F-O-12 mode JA, 
some recent studies suggest a 
change in previous operating 
methods. In the past, all satellite 
stations have been requested to 
keep their receivers set on one 
frequency while varying the up¬ 
link. or transmitter frequency, to 
counter the effects of Doppler 
shift. This procedure does well for 
A-O-10 mode B using 435 MHz up 
and 145 MHz down. When the re¬ 
verse configuration occurs with 
145 MHz up and 435 MHz down, 
as with mode JA on F-O-12, mov¬ 
ing the transmitter actually cre- 
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Bin Pasternak WA6ITF 
28197Robin Ave. 

Saugus CA 91350 

All Is Not Well In 
Enhancement Land 

I hate to tell you this, but there 
are some people out there in 
Hamland who cannot accept the 
fact that their day of holding back 
the progress of hamkind has 
come to an end. The “Day of the 
Advanced and Extra” is waning 
and they will be replaced by the 
Novice! 

No, this writer is not living in 
some far-off world of his own. 
Happily, this “west-coast world of 
nuts and kooks” where I reside 
appears to be causing the least 
problem to the newly enhanced 
Novice operators. I hate to point 
fingers, but this seems to be an 
east-coast and mid-west problem. 
It’s also a problem that most hams 
refuse to acknowledge, to face, 
or to remedy. But, don’t take my 
word for it. Let me quote a well- 
respected journalist and truly 
dedicated ham. 

220 Wofes Tells All 

Art Reis K9XI is the editor of 
220-Notes—the 11/4 meter spe¬ 
cial interest newsletter. He Is also 
among the most honorable people 
I am fortunate to consider as a 
friend. In his June 1987 Issue, Art 
noted the following: 

“This is one of those times 
when I feel like I’m preaching 
to those already saved. The 
subject is the treatment of 
Novices by upperclassmen of 
this hobby and, to tell the truth, 
what I am hearing from out in 
the hinterlands is a super mixed 
bag. 

“In my particular bailiwick, 
Chicago, acceptance of Novices 
on the 220 band appears to be 
rather universal. On the other 
hand, Tm hearing all sorts of 
horror stories from a few other 
metropolitan areas and from a 
number of rural areas, about how 
Novices are being shut out or 
mistreated when they try to make 
their way onto the band to do their 
thing. 

“The harassment, assuming 
it exists, is allegedly taking 
two forms. In the first scenario, 
local 220 repeater groups or 
owners are telling local Novices 
to keep off. or are closing their 


WEST 


machines to them until they 
become ‘real hams’. 

“The second scenario is found 
in those areas where 220 ma¬ 
chines are fewer in number, 
and where there may be none 
within HT range. In the stories 
that I am hearing, local ham 
clubs are refusing to get involved 
with 220 at all because their mem¬ 
bers don’t want to mingle with 
Novices on repeaters! This is one 
scenario I have heard from my 
friends in the Illinois Repeater 
Association, so I know that it 
happens.” 

On Ten Meters 

If only this was the only report 
of hate toward the enhanced 
Novice operators by the holders 
of higher class licenses. But it 
appears to not be limited to either 
the 220-MHz band nor is it limited 
to Illinois. It’s also happening on 
10 meters. I’ve heard about this 
problem firsthand over the land¬ 
line. Usually, it goes something 
like this: 

The hate mongers among us, 
fearful that their private domain 
is being threatened by the 
newcomers, sit in ambush. They 
wait for some unsuspecting 
Novice to come on the air for the 
first or second time. Sometimes 
they answer his CQ, and in other 
cases, they let him be the one 
to answer their general call. Either 
way, they get the unsuspecting 
shnook into what at first seems 
to be a friendly one-on-one 
contact. Soon, four or five other 
stations join in, and in short order 
the “friendly QSO” degrades into 
a name-calling contest with the 
higher class licensees doing the 
name calling! Many times the 
insults are ethnic or racial in 
nature; rarely is a real cussword 
used. These cowards may be hate 
mongers, but they are far from 
stupid. They well know that these 
days, to be caught saying even 
one of the banned “10 dirty 
words” on the air will lead to 
a quick license revocation, or 
worse. More often than not, these 
tirades, which sit on the legal 
edge, sometimes go on well after 
the Novice has left the frequency. 
Let's give this practice a name 
.., Novice Baiting. 

Who Are These Creeps? 

Who are these Novice Baiters? 


They appear mainly to be higher- 
class licensees living along the 
eastern-seaboard and Into the 
south and south-central states. 
Notice I said higher class li¬ 
censees as opposed to long-term 
licensees. Judging from their 
voices, most sound like middle- 
aged people as opposed to 
the elder statesmen of our 
service. 

I’ll bet that some of you have 
heard these wolf packs in action, 
also . But, to “protect the image 
of Amateur Radio,” you turn 
the other cheek! After all, since 
you are being nice to Novices, 
it’s “really not your problem.” 
Or is it? 

It’s Your Problem, Too 

Let me turn again to the writings 
of Art Reis K9XI to show you 
why you must care; why you must 
get involved with running the 
“Novice Baiters” off the air so that 
the new Novices can have a 
chance to mature into viable 
amateurs and thereby enhance 
our service. What is happening 
here is a violation of the spirit of 
this hobby—no question about it. 
But it goes deeper than that. 


“Soon, four or five 
other stations 
Join in, and in 
short order the 
‘friendiy QSO' 
degrades into 
a name-caiiing 
contest with the 
higher-ciass 
iicensees 
doing the 
name-caiiing!" 


Amateur radio is a microcosm 
of society. The Novice licensees 
are the children (chronological 
age has nothing to do with it) in 
our society. The children of any 
society are the future of that 
society. Novices represent the 
future of amateur radio. We must 
realize that those moves to harass 
the Novice out of the privileges 
which are now the law or any 
move to mistreat a Novice who 
shows up for the first time on the 
local 220 repeater, local 220 sim¬ 


plex net, or the 10-meter Novice 
Phone band amounts to de facto 
abuse of the future of our hobby. 
Any decision by your local club 
to abandon a recently proposed 
220 repeater project because 
“those creatures would show up 
on it,” is reprehensible, and I 
for one will fight tooth and nail 
against it. 

The leadership of clubs who 
practice “Novice Obstruction¬ 
ism” (i.e., those who believe that 
“Novice” is spelled “No-voice”) 
are in for political trouble. Re¬ 
member that Novices who have 
the fortitude to stick it out do grow 
up to be Technicians, Generals, 
Advanced and even Extra-class li¬ 
censees. And, these Novices will 
be different from the Novices who 
were low-band CW only. They will 
be more cosmopolitan in nature. 
Their interests and outlook on the 
hobby and on you as a leader in 
frie/rham community will be differ¬ 
ent, because their experiences 
within the hobby will be much 
more diversified than anything 
Novices have experienced in over 
20 years. 

They will become a voting block 
to be reckoned with—soon. They 
will remember who helped them 
and who didn't. Anyone who has 
seen the film Revenge of the 
Nerds knows what I mean. 

Art finishes his editorial 
comment by asking why anyone 
would want to mortgage their 
own future as a leader of the 
Amateur community with such an 
unaccepting attitude to Novices. 
He gives no answer. If you want 
to read more of the writing of 
this rather prolific radio amateur, 

I suggest you subscribe to his 
220-Notes newsletter. The cost 
is S5 a year. The address is 
220 /VOTES—Subscription 
Department, c/o Walt Altus 
WD9GCR, V6539 Birch St. 
Onalaska Wl 54650. Even if you 
don’t operate 220, it’s worth it to 
read what K9XI has to say about 
ham radio—it’s good sense and 
good reading. 

The Meek Will Inherit 
Ham Radio 

As I said, Art offers no answer 
to his final question. He came 
close, but didn’t quite hit the 
mark. Maybe I have—fear. There 
is fear that, if Novice Enhance¬ 
ment is successful—and there is 
every reason right now to believe 
it will be—that the personal or col¬ 
lective power base of younger 
higher-class licensees may be un¬ 
dermined by the new, and highly 
politically motivated, Enhanced 
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Novice. Their egos cannot accept 
the inevitable: that the success 
of Novice Enhancement could, 
by the sheer number of those 
who obtain licenses, make the 
United States Novice Class 
licensee the most politically 
powerful group in ham radio that 
this nation has ever seen. So, 
instead of showing the new 
Novice due respect, the fear 
makes him hate. This hate 
manifests itself in the ways that 
both Art Reis and I have now 
detailed. 


‘'Novices 
represent the 
future of amateur 
radio ." 


Consider this: about a decade 
and a half ago, it was said 
by experts in communications 
politics that if it were possible 
to organize all of the CBers then 
on the air, it would make for a 


rather formidable political block. 
It’s true that many tried. Some, 
like HF International, were pret¬ 
ty successful. If CB hadn’t 
lost favor with the public, we 
might all today be signing “HF 
Numbers” rather than ham 
callsigns. 

I submit that we had better 
treat the new Novices with due 
respect, save someone outside 
of ham radio comes along 
and succeeds this time where 
they failed in the era of CB. 
The ARRL recognized this. 
At their July Board of Directors 
Meeting in Atlanta, they voted 
to open up a limited number 
of positions in the field struc¬ 
ture to Novice class operators. 
But, will this be enough? Or 
will another smart con-man like 
CB’s Rick Cooper and his 
Communications Attorney 
Service of the late i970s come 
along and build a new amateur 
radio superpower structure with 
hundreds of thousands or mil¬ 
lions of Novices as its power 
base? Don’t say it can’t happen. 
It’s happened in radio many 
times before, and this story is 
far from over. And, oh yes. A scary 
but Happy Hallowe'en from those 
of us who write the late shift from 
Los Angeles. 0 
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ates much more Doppler-induced 
QRM than anticipated. 

Dave WB6LLO reported this 
mode JA effect to most active F-0- 
12 operators, but it is difficult to 
break old habits dating back to 
early AMSAT-OSCAR-7 days. 
Perhaps these effects were no¬ 
ticed on AMSAT-OSCAR-8 mode 
J years ago, but the potential for 
QRM was low since there were 
fewer users. 

Until further notice, move your 
receiver while on F-0-12 and 
move your transmitter while oper¬ 
ating A-O-10 to keep the possibili¬ 
ty of collisions between OSOs to a 
minimum. Some adjustments to 
the receiver are always necessary 
to keep the other guy in tune, but 
with practice and patience these 
operating practices will become 
second nature. 

Procedures for other modes like 
A, K, and T will not be as much a 
problem since the frequencies are 
much lower and Doppler shift and 
its potential to slide your contact 
into someone else’s is much less. 
In the future, microwave bands 
will be employed for some tran¬ 
sponders. The possible Doppler 


shifts may be in the tens of kHz, 
but, until then, contending with F- 
0-12 and its needs will be enough. 

Mode JD users are reminded 
that the JD transponder still cy¬ 
cles on and off every two hours. 
The change-over time occurs 
when the satellite Is within range 
of Tokyo. Do not expect to see a 
mode change from JD to JA, or JA 
to JD, while the satellite is over the 
U.S. 

Last month I mentioned the 
possibility of mobile contacts via 
F-0-12. Photo A shows Tom's 
(N6DGK) system on the road. 

While simple whips resulted in 
many fine RS-10/11 contacts, 
Tom has experimented with differ¬ 
ent configurations for chasing F- 
0-12. Although the small 70-cm 
crossed yagi cannot be used 
while in motion, it has other 
advantages. It is mounted 
on a camera tripod for quick set¬ 
up and easy aiming. Should the 
desense from the two-meter 
transmitter become a problem, he 
can move the 70-cm receive an¬ 
tenna away from the car and con- 
tinue operation. The small 
crossed yagi has a broad 
beamwidth, requiring few adjust¬ 
ments during a satellite pass. Tom 

Continued on page 74 
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HAM STATION 


P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 

Store Hours 
MON-FRI:9AM-6PM 
SAT: 9AM • 3PM 
CENTRAL TIME 

SEND A SELF ADDRESSED STAMPED 
ENVELOPE (SASE) FOR NEW AND USED 
EQUIPMENT SHEETS 

WARRANTY SERVICE CENTER FOR: 
ICOM. YAESU.TENTEC 

FOR SERVICE INFORMATION CALL 
(812) 422-02S2 
MONDAY-SATURDAY 
9:00 AM-12:00 NOON 


TERMS: 

Prices Do Not Include Shipping. 
Price and AvailatMlity Subject to 
Change WHhofit Notice 
Most Orders Shipped The Same Day 
(iniiisi COD’S Welcome 


• HFA^HF/UHF Base Station 

• Plug-in Modules for 
6m, 2m, 440 MHz 

• Loaded with Features 


4 



• Top-Of-The-Line High Performance 
HF Transceiver 

• Built-In Power Supply 

• Built-in Automatic AntennaTuner 

• SSB, CW, FM,AM,RTTY 
160-10m General Coverage Receiver 


HFJ 


PARAGON 

• Full Featured Synthesized 
HF Transceiver 

• General Coverage Receiver 

• lOOw Output 

• SSB. CW. FSK, Optional FM 

• 62 Programmable Memories 

• Made In USA 



ALD-24T 

• Dual Band Mobile 
140-149.995 MHz/ 440-450 MHz 

• 21 Programmable Memories 

• 25 Watts Output on Both Bands 

• Loaded with Extra Features 


MFJ 989B 

• 3kw Roller Inductor Antenna Tuner 

• SWR/Wattmeter 

• AntennaSwitch 

• Built-in :^w, 50 ohm Dummy Load 

• Matches, Coax, Balanced Lines. 
Random Wires, T8 to 30 MHz 


ifconoeptr 

VHF/UHF j 
AMPS 




• High VSWRand 
Overdrive Protection 
» 5 Ysar Warranty, 6 Months on RF 
Transistors 

» All Units have GaAsFET Receive 
Pre-amps 


ICOM DAY 

SATURDAY NOVEMBER 7 


* Discount Prices On Entire ICOM tine 

* In Store Prizes & Drawings 


* iCOM Personnel On Hand 

* Call Early For Best Bargains Or Stop in 


For Orders and Price Checks Call 800 - 523-7731 


Indiana and Information 
Call 1-812-422 0231 
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4ry__ 

Mike Stone WB0OCD 
PQBoxH 
Lowden lA 52255 

CONTEST RESULTS! 

The unofficial results have been 
tabulated for the 6th annual 
August 1987 North American 
USATVS Fast Scan TV DX and 
QSO Party UHF Contest which 
was held during the week of Au- 
gust 17th to the 23rd. Scores are 
being checked for accuracy with 
the final results to be published in 
the September/October issue of 
the Spec-Corn Journal. 

There were a total of three oper¬ 
ating contest logging categories 
that you could enter in from one 
of three declared locations: Sin¬ 
gle-op, Multi-op, and Club-op at 
fixed, remote, or mobile opera¬ 
tions. A base score of 100 points 
was awarded for per-station con¬ 
tacts with at least a Pi locked- 
up TV video signal. Bonus points 
were awarded for the recep¬ 
tion and transmission of color and 
audio (4.5 subcarrier, on-carrier, 
or independent), A DX multiplier 
existed in ranges of 25-mile in¬ 
crements and a band used multi¬ 
plier gave extra points to those 
who used other than the 70-cm 
band. Special pre-made USATVS 
Contest forms were available 
for those who requested them 
prior to the event. Over fifty were 
mailed to key ATVers and Sec¬ 
tion Managers in the USA for local 
distribution. Rules and guidelines 
of this contest were published 
in the June issue of Spec-Corn 
and here in the 73 Magazine 
column. 

ATV’s only contest each year is 
sponsored by the USATVS. The 
rules and guidelines for this con¬ 
test have varied through the years 
as contest organizers fine-tune 
this unique special contest to do 
what they want to accomplish. 
The main purpose of this contest 
was to bring out activity during 
contest week, and organizers 
agree that this certainly hap¬ 
pened. The second purpose of 
this contest is to recognize those 
FSTV station operators here in 
North America who have excelled 
in building up a long distance, 
quality home television operating 
studio on difficult-to-master UHF 
and above frequencies. This is no 
easy task: It is far more challeng¬ 
ing than mere SSB, FM, or satel- 


Ham Television 

lite modes operation on the same 
frequency. 

New to this year’s event was the 
allowance of the use of ATV re¬ 
peaters, with a 50% point penalty. 
As it turned out, very few contacts 
were made through repeating 
devices across the country, but it 
was generally thought a good idea 
not to restrict entirely the use of 
them if contacts were needed to 
be made through them usually by 
low power or low-level terrain sta¬ 
tions. This procedure will become 
part of a regular feature in future 
contests. 

The Winners 

First place in the Multi-op cate¬ 
gory and with the most accumu¬ 
lated points in the nation and 
North America was the team of 
W6VCF and K6DFM operating 



from Malibu, California. Together, 
they scored a whopping, record¬ 
setting 30,951 points! They oper¬ 
ated form a motor-home high atop 
Saddle Peak and made 32 con¬ 
tacts—all done on the last day 
of the contest. The ranges of 
many of their contacts direct 
on simplex were 45-125 miles. 
Frequencies used were 434,923, 
and 1240 MHz. On 434 MHz. they 
ran 6 Watts into a 48-element J- 
beam. On 910 and 1243 MHz, 
they ran 1.5 Watts into a 27-ele¬ 
ment F9FT. They also used 
portable power from a Honda EM- 
600 generator. Only 3 out of the 32 
contacts were on an ATV re¬ 
peater, WA6SVT/R, which is lo¬ 
cated at Santiago Peak in Orange 
County at a distance of 70 miles 
from their station. Both winners 
have 3-year subscriptions to 
Spec-Corn and framable contest 
award recognition certificates. 
The W6VCF team are repeat win¬ 
ners from a past contest and par¬ 
ticipate each year in the event. 
Congratulations, fellahs! 

In the Single-op category, yours 


truly took first place with a score of 
20,915 accumulated points. I had 
29 contacts—again, only three via 
the ATV repeater, and all on 70 
cm. My longest contact was 180 
miles. Unfortunately, for us here 
in the Midwest, there were no 
band enhancements or openings 
during contest week. Taking sec¬ 
ond place was Jim Ryan K9MTE 
of Woodstock, Illinois. Jim had 
16,350 points with 17 contacts. He 
has been on FSTV for only a few 
months now, and has really be¬ 
come the most reliable HAM-TV 
station to work and “see out" the 
Chicago area. Henry Ruh KB9FO 
has been running early morning 
video and talk schedules for some 
time now and was P2 here in Iowa 
during the contest. Last year’s 
winner, N9AB, of Ivanhoe, Illinois, 
was heard only one or two nights. 
He gave out some pointers, but 
chose not to work the contest 
this year. 

Competition is getting fierce for 
once in the Windy City. The 
Chicago 2-meter accessible Color 


LJiPflnD HHTEQQB 
HEflDHIG WHED 
LHST SEED for 
SFECmOSL! 


Weather Radar at 426.25 MHz 
has been on-the-air now for 6 
months and is working just fine. It 
has been seen as far away as He¬ 
bron, Indiana, at times of en¬ 
hancement at P3-P4 levels. Work 
continues on the Chicago ATV re¬ 
peater project, but it has been 
hampered by its inaccessibility 
because of the NBC strike at 
WMAQ-TV. 

Third place went to Bill 
WB8ELK as Single-op ATV mo¬ 
bile! Bill (of Findlay, Ohio), 
amassed 12,750 points. He com¬ 
pleted the delayed launch of the 
helium-filled balloon (reported be¬ 
low) and then packed up all of his 
FSTV and 2-m gear and went to 
Maine for his vacation. During 
contest week, he travelled and 
made TV contacts along the way, 
some even on freeways. On a few, 
he drove right up to their door! 
Some notable contacts in New 
England were W3ZQS, WA3VCR 
(how is that for a call?), W20SW, 
WB2UBR, and KB2CXM. Way to 
work ’em Bill—the USA’s only 
working ATV mobile for the con¬ 


Figs. 1 and 2. Computer screens transmitted by balloon package. 
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test! Were you horizontal with 
your quad? 

Fourth place went to Donald 
Townsend KE7NR of Chandler, 
Arizona with 8,925 points. Don re¬ 
ported good activity and enthusi¬ 
asm in his area and had 18 con¬ 
tacts. Fifth place went to Marty 
Fitzgerald WD0BCE of Daven¬ 
port. Iowa, with 8,400 points and 
13 contacts. Other Top-Ten finish¬ 
ers include Henry Ruh KB9FO of 
Des Plaines, Illinois, with 8,175 
points; Castmere Pustelnik 
W20SW of Buffalo with 6,525 
points; Ron Hines WA9NJR of St. 
Paul. Minnesota, with 5,900 
points; John Hegeman WB0BIZ of 
Bettendorf, Iowa, with 5.800 
points; and Don Fuller W2WHK of 
Tonawanda, New York, with 
4,250 points. 

There were 23 entries this year. 
Contest award recognition certifi¬ 
cates will be mailed to all stations 
who entered the contest. Congrat¬ 
ulations to all! 

ATV Balloon Launch 

The WB8ELK helium balloon 
experiment was launched on 
August 15th. at 1:25 p.m. EDT 
from Findlay, Ohio. The balloon 
package consisted of a 1-Watt 
ATV transmitter (PC Electronics 
KPA-5), a custom-built computer 
graphics generator in color with 
two graphic screens timed in se¬ 
quence, a GLB CW ID module, 
and a 100-mW 2-m FM transmitter 
made by International Radio Kits 
in the early 70s. Power consisted 
of 10 Polaroid Lithium cells con¬ 
nected to provide 500 mA at 12 
volts for approximately 7 hours. 

The balloon was a 5-foot weath¬ 
er balloon made by Kaysam and is 
the same balloon used by the Na¬ 
tional Weather Service for Radio¬ 
sonde launches. The balloon sys¬ 
tem consisted of the balloon, a 
parachute for recovery, aluminum 
foil for observation, and radar re¬ 
flection, and the transmitting 
package on the end. The two-me¬ 
ter antenna was a 1/4-wave verti¬ 
cal whip, and the 439-25-MH2 
ATV antenna was an omnidirec¬ 
tional turnstile mounted on the 
bottom of the package. 

The total package weighed in at 
2 lbs., 11 oz., and our final lift from 
the balloon was 2 lbs., 15 oz. This 
gave only 4 oz. of lifting force re¬ 
sulting in a slower-than-planned 
ascent of 700-800 feet/minute, 

During the launch, the ATV an¬ 
tenna became damaged so that 
two of the elements on the turn¬ 
stile were bent downward result¬ 
ing in deep fades as the package 
spun around. At 2:59 p.m,, at 
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about 60,000 feel, the ATV transmitter quit, 
and the 2-m beacon quit fairly suddenly 
around six minutes later, at around 70,000 
feet. One possible cause of all of this is burst¬ 
ing batteries at the near-vacuum of that alti¬ 
tude. The balloon was followed by Jim 
WA8VWY in his Cessna shortly after launch, 
and was able to optically track it until 4:00 
p.m., where it was estimated to be at an alti¬ 
tude of 100,000 feet. The ground crew was 
able to view the balloon with binoculars until 
4:30 p.m. with the balloon appearing as a 
bright star. After that, the balloon moved close 
to the sun and was lost from view of the ground 
crew as it slowly drifted westward. Due to very 
light winds, the balloon stayed within 18 miles 
for over three hours; but it was never seen 
again after 4:30 p.m. It’s hoped that someone 
will find it during the fall crop harvest. 

The 439.25-MHz ATV signal was received 
as far away as Buffalo by W2RPO (290 miles), 
and in Chicago (250 miles) at a P2-P3 level by 
K9MTE, KB9FO, and others. Stations within 
100 miles reported varying signal strengths of 
between P3-P5 with deep fading, 
although W8RVH tilted his ATV antenna 45 
degrees which eliminated most of the fading. 
Picture reception reports have been coming in 
from Ohio. Michigan, Indiana, Pennsylvania, 
Illinois, New York, and Ontario. 

The 2-m beacon was heard as far away as 
Baltimore (400 miles) by N3AGG, and in St. 
Louis (400 miles). The 2-m range seemed to 
follow the radio line-of-sight formula 1.4 x \ H 


Hamsats 
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runs 80 Watts on Fuji’s two-meter uplink and 
has two GaAsFET preamps available for the 
70-cm downlink. 

RS-10/11 

More details on the antenna configuration 
of our newest hamsats are now available. As 
reported in the September column, RS-10 and 
RS-11 are part of a larger Soviet spacecraft, 
COSMOS 1861. Four antennas on the struc¬ 
ture are used for the amateur radio satellites. 
RS-10 and RS-11 each have their own two- 
meter, half-wave verticals, but the other two 
antennas, a ten-meter ground plane, and a 
15-meter ground plane, are shared between 
the two units. 

I have received requests for anew RS-10/11 
frequency chart. The April column presented 
a preliminary offering for RS-9 and RS-10. 
This chart from Ron WA5RON has been up¬ 
dated and is shown in Figure 1. The graphic 
presentation is much easier to use than a table 
of frequencies. 

For most satellite enthusiasts, desense has 
been a major problem for serious mode K 
operation, which uses 15 meters up and 10 
meters down. Two interim solutions can get 
you on the air until the problem can be com¬ 
pletely cured. 

The first is to choose a downlink frequency 
several kHz away from other stations. Using 
the chart in Figure 1, or the table shown in the 
September column, calculate an uplink fre- 


while the ATV range seemed to approximate 
the optical line of sight formula 1.2 x vH. H is 
height in feet. 

An interesting phenomena occurred 
within three minutes of launch at about 
2,500 feet, when the balloon passed through 
an inversion layer and produced reception 
in Cleveland, Pittsburg, Detroit, and Canada, 
of a strong 2-m beacon and ATV picture 
for about 1 minute. Band conditions were 
interesting indeed as WA8SAJ in Cleveland 
(125 miles) reported hearing both signals 
as the package was activated several minutes 
prior to launch at an altitude of three feet 
off the ground. WB9FOL received the beacon 
8 seconds after launch at a distance of 
110 miles. 

Bill WB8ELK thanks all who assisted him 
with this project, and in particular WA8HDX 
for the use of his barn, WA8VYW for his excel¬ 
lent airplane tracking, WB8MSJ for working 
out the balloon-filling procedure, KA8LWR 
and WA3USG for their fine job in coordinating 
the 40-m information net, W8VKR for his 
equipment donations, Spec-Corn and WB0 
QCD for donating the ATV antenna and solar 
cells for balloon II, W60RG of PC Electronics 
for his technical support, and finally the valiant 
efforts of the chase team of N8DOO, 
WA8GAU, W8RSK, NR8Q, and KA8WLV. Any 
group capable of looking through binoculars 
at a tiny speck in the sky for hours while lying 
in a ditch filled with poison ivy has to be dedi- 
catediflg 


quency to match with the downlink receive 
frequency you are monitoring. Call CQ even 
though you cannot hear yourself through the 
satellite due to the desense problem. Since 
calling in the blind might put you on top of 
another QSO, it would help if a friend could 
monitor the downlink to see if your calcula¬ 
tions are correct. 

The second method is to have a friend not 
only monitor your downlink, but also to relay it 
back to you. This can be done either by phone, 
via two-meter FM, or, for the Novices, 220 
MHz FM. Two hams in Houston, W5BKK and 
KE5IC, have tried this quite successfully with 
mode K Robot operation. 

AMSAT-NA Technical Journal 

A new publication is now available from the 
Radio Amateur Satellite Corporation. The Am- 
sat-NA Technical Journal, or just ''ATJ", was 
created to publish papers reporting findings in 
the field of low-cost satellite design, construc¬ 
tion, and operation. 

The first issue, available from AMSAT-NA 
for a donation of $10, plus $2 postage and 
handling, is 45 pages long, printed on quality 
paper, and contains no advertisements. Some 
of the papers are quite technical, but as Editor 
Bob Diersing points out, in order to achieve 
personal advancement in a technical field, it is 
necessary to study material that may be far 
beyond your level of experience at the time. 
Figures, tables, schematics and other illustra¬ 
tions are prominent in “ATJ”. Give this one 
serious consideration for inclusion in your 
hamsat library.0 









Phoii) A. With iheir desiinaiion a iluyusaiu} niiies from the nearest Radio Shack , 
XF4DX DXpediiioners K9AJ, K9VV. K4UEE and WORIJX (from (eft) review 
their ecfuipment list one more lime before packing, {WAHMAZphoto) 



Chod Harris VP2ML 
PO Box 4881 
Santa Rosa CA 95402 

TheXF4DX 

Reviiiagigedo OXpedition 

Has the one-man DXpedition 
gone the way of the spark gap 
and coherer? The traditional 
DXpeditioner was a single opera¬ 
tor hopping from place to exotic 
place, working the multitudes, 
and moving on. Danny Weil, Gus 
Browning, Don Miller, and others 
refined the art of DXpeditioning, 
now followed by a small minority 
of DXers. Eric Sjoland SM0AGD 
and San Hutson K5YY, and. of 
course, Lloyd and Iris Colvin 
W6KG and W6QL follow these 
hallowed footsteps around the 
world. 

But recent years have seen the 
advent of the luxury DXpedition. 
The recent Clipperton trips dem¬ 
onstrated that enough DXers with 
sufficient funds can activate some 
of the rarest islands in the world in 
relative comfort and safety. Rath¬ 
er than sailing their own boat, 
or relying on local, unscheduled 
means of transportation, the Clip¬ 
perton crew and others have char¬ 
tered a large, comfortable yacht 
and avoided the problems that 
plagued earlier Clipperton DXpe- 
ditioners. 

The February XF4DX DXpedi¬ 
tion to Reviiiagigedo was another 
example of a high-tech (and 
expensive) approach to operat¬ 
ing from rare locations. Five 
amateurs from the US and Mex¬ 
ico chartered a Grumman G-1 
twin-engine propjet (for al¬ 
most $17,000) to spend a few 
days operating from this Paci¬ 
fic island. 

The DXpedition Begins 

The group assembled in Mid¬ 
land Texas, where Tiger Charter 
helped the amateurs load more 
than 3600 pounds of gear, food, 
and supplies into the plane. After 
a stop in Baja, Mexico, to pick 
up XEIIKP, the group winged 
the 450 miles west to Socorro 
Island, the largest of the Revii¬ 
iagigedo chain of volcanic is¬ 
lands. They anxiously circled the 
small landing strip, remember¬ 
ing the last Palmyra DXpedition 
that crashed on the broken 
runway on that remote spot. They 
were prepared to turn back and 


Hams Around the World 

cancel the DXpedition if the field 
looked dangerous. Fortunately 
the field was clear, and soon the 
plane rolled to a stop on a paved 
parking ramp. 

The DXpeditioners immediately 
began unloading their gear, and 
started to set up the operating 
positions and antennas. Two 
Cushcraft A-3 tribanders went 
up on push-up masts, with only 
one minor problem. In their hurry 
to leave, the amateurs lacked time 
to pre-assemble and test the 
antennas. When they opened 
the box. they discovered that the 
center insulator of the driven 
element was missing. In the spirit 
of DXpeditioners everywhere, 
they sawed off part of a broom 
handle, and put the antenna on 
the air. 

For 160 meters they erected 
a Minooka Special (see May 1974 
QST for details). The antenna 
performed splendidly, and helped 
provide many Top Band Dxers 
with an XF4 contact. An inverted 
L for 80/75 meters and an invert¬ 
ed vee for 40 and 15 meters com¬ 
pleted the antenna farm. Unfortu¬ 
nately. every tree in the vicinity 
of the airport had long since been 
converted into firewood, and 
antenna supports taller than 
knee-high were sadly lacking. 
Still, the simple antenna assort¬ 
ment worked well, especially into 
Europe, where XF4 ranked 21st 
on The DX Bulletin's 1986 most- 


wanted-countries list before the 
XF4DXtrip. 

Rigs included Drake twins. 


ICOM and Kenwood transceivers, 
and a Drake TR7, followed by Al¬ 
pha and other amplifiers. For elec¬ 
tric power, the XF4DX DXpedi¬ 
tioners packed three Yanmar 
diesel generators, totalling almost 
9 kW of available power. The gen¬ 
erators ran well on jet fuel, si¬ 
phoned from the tanks of the 
Grumman G-1. As soon as the first 
station was connected up, XF4DX 
was off and running. 

The operation proceeded 
smoothly for a time, until some of 
the mainland Mexican amateurs 
voiced doubts about the group’s 
legal status to operate on the is¬ 
land- To avoid conflicts, the 
XF4DX group elected to shut the 
station down for a time, until mat¬ 
ters could be resolved to every¬ 
one’s satisfaction. Unfortunately, 
this shut-down coincided with a 
holiday In Mexico, adding an extra 
day to the delay in re-activating 
XF4DX. 

After a tour of the island, includ¬ 
ing a hike to the summit of the 
1130-meter high central moun- 



Photo B. Nearly two tons of radio gear, antennas, food, and supplies await 
departure. 
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tain, the group resolved the minor 
differences of opinion, and the 
XF4DX was on the air again. 

See It On Video 
Living conditions were primitive 
but adequate on the airport park¬ 
ing ramp. The group siphoned wa¬ 
ter from the airplane’s tanks, as 
well as fuel for the generators. 
One evening, however, a strong 
Pacific storm sent rain sheeting 
into the tents. At one point, more 
than an Inch of water sloshed 
back and forth in the bottom of the 
tent, where power leads hung 
carefully suspended above the 
high water mark. 

Soon (all too soon, given the in¬ 
terruption in operating), the group 
had to dismantle the gear, pack 
the plane, and head back to the 
States. However, as the veteran 
pilots prepared the aircraft prior to 
takeoff, they noticed a split hy¬ 
draulic line that would leak out all 
fluid, and thus cut off all controls, 
long before the plane could reach 
the mainland. 

The pilots conferred, and decid¬ 
ed to switch lines with the hy¬ 
draulic tubing that controlled the 
landing gear. Since that line is on¬ 
ly used at takeoff and landing, the 
small leak wouldn’t drain the fluid 
supply. They hoped. 

Fortunately the flight back to 
Cabo airport was without incident, 
and the plane landed safely in 
Baja, where replacement parts 
awaited their arrival. The DXpedi- 
tioners, after a week without 
showers and four days without a 
cool drink, raced for the bar, 
where they soon found them¬ 
selves alone, despite the extreme¬ 
ly crowded airport! 

Their problems didn’t end with 
their return home, as the authen¬ 
ticity of the trip was challenged, 
threatening DXCC credit for the 
contacts. Again, the misunder¬ 
standing was quickly resolved, 
and XF4DX was accepted for DX¬ 
CC credit in early June. 

The group's problems limited 
actual on-the-air time to only 93 
hours, but the dedicated DXpedi- 
tioners made the most of their 
time, and logged 15,110 QSOs, or 
166 per hour! CW contacts out¬ 
numbered SSB contacts 8700 to 
6400, with many European and 
more than 2000 Japanese QSOs 
included. 

Operators on the trip were 
K9AJ. K9VV. W0LRX, K4UEE, 
WA8MA2, and XE1IKP. Oth¬ 
ers assisting included XE1ALD, 
XEUAK, and many more. The op¬ 
erators even put together a VHS 
videotape of their experiences. 
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Quality, Perform¬ 
ance and Value - 
the better Part of 
Valor! 

Antennas, 
Mounts and 
Accessories for 
Land Mobile. 


From 30 to 900 



VALOR ENTERPRISES 

185 W. Hamilton St. 

West Milton. Ohio 45383 
Cat! Tot! Free ; 

1>800-S43-2197 


CIRCLE 290 ON READER SERVICE CARO 



Photo C. At about $2 per QSO, the XF4DX trip may well deserve the dollar si^ns 
on their chartered Grumman G-1 propjet. 



Photo 7), K9\A^ hammers out 40 meter CW contacts as XF4DX, from Sorroco 
Island. 


which is available for $20 postpaid 
from Don Daso WA8MA2, Route 1 
Box 246, Mt. Holly NC 28120. 

Clipperton boasts a serviceable 
landing strip, as do many relative¬ 
ly rare DXCC islands. The XF4DX 
crew showed that a small group 
of dedicated DXers can activate 


a rare one with some time, plan¬ 
ning, and plenty of money. A 
expedition to Baker/Howland 
Island KH1. for example, lacks 
only a handful of DXers who 
have a few weeks and sev¬ 
eral thousand dollars each to 
spare. SSS 
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Hi Pro Repeaters 


MAGGIORE ELECTRONIC LAB. 


Manufacturers of Qualit y Communications Equi pment 
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•VHF.UHF 

•Receivers 

•Transmitters 

•Antennas 
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Hi Pro E 


•standard and 
Computerized 
Controllers 
•Standard and 
Computerized 
Auto Patches 
•Duplexers 


EXPANDABLE REPEATER SYSTEM 


• A NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro ‘E" IS AN EXPANDABLE REPEATER WITH THE F<X1 jOWING FEATURES: A BASC REPEATER WHICH WOULD 1^4- 

CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDCATORS. LOCAL SPEAKER AND MIC JACK AND CAPABLE OF FUTURE 
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19*INCH RACK MOUNTABLE CABINET 

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER 

SUPPLY. IDENTIFIER, AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE 
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS. REKKJTE BASE OR DUAL BAND OPERATION. ETC 
• AN extension mNEl IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING. STATUS LIGHTS AND INDCATOTS ALL 
ADO ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRLK^TIONS 


600 Westtown Rd. 


MAGGIORE ELECTRONIC LAB. 
West Chester, PA 19382 Phone (215) 436-6051 


Telex 499 0741 MELCO 


WRITE OR CALL FOR OUR COMPLETE CATALOG 



M 








AR£ you the OKE APNeRTiZ£p> 

F0R'HA^^ HELP'2 


"'AlHlUE you A PEEpEp 

\Aia STRUCK 
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RIAL VIEW 


Antenna Update 


Arliss Thompson W7XU 

73l4SW28thAve. 

Portland OR 97219 

BROADBAND 80m ANTENNAS 

Eighty meters is one of our most 
popular HF bands. It's also our 
widest in percentage terms. This 
latter point can cause difficulties if 
you enjoy operating at both ends 
of the band but are using a coax> 
fed single-wire dipole and a typi¬ 
cal solid-state transceiver. The 
problem that arises is that the or¬ 
dinary 80-meter dipole is too nar- 
rowbanded to present an swr of 
2:1 or less over a bandwidth of 500 
kHz. Therefore, your transceiver 
output begins of fold back as you 
stray very far (typically more than 
±125 kHz) from the resonant fre¬ 
quency of the antenna. 

One solution is to use a trans¬ 
match to couple the transceiver to 
the antenna system, but doing so 
compromises your ability to make 
rapid frequency excursions with 
your no-tune transceiver. Another 
possibility is to replace that single¬ 
wire dipole with a broadbanded 
antenna. What follows are some 
examples of relatively simple 
broadbanded antennas that will 
allow you to operate over most, if 
not all, of the 80-meter band while 
using a coaxial transmission line 
and no tuner. 

Two dipoles mounted at right 
angles to one another and cut for 
opposite ends of the band (Figure 
1) can produce a broadbanded re¬ 
sponse. Logan claimed an swr of 
2:1 or less from 3.5 to 4 MHz for 
such an antenna, with dipole 1 
resonant at 3.56 MHz and dipole 2 
resonant at 3.94 MHz.’ If you have 
the room to mount two 80-meter 


halfwave dipoles at right angles to 
one another, this is an easy way to 
improve the swr bandwidth of your 
80-meter antenna system. 

A somewhat similar wideband 
antenna credited to ZS6ZO uses 
two dipoles cut to the center of the 
band and fed 90 degrees out of 
phase from one another via a 
quarter-wavelength phasing line 
(Figure 2). ^ Once again, the two 
dipoles are mounted 90 degrees 
apart. The reported bandwidth 
with this antenna was approxi¬ 
mately twice that of a single dipole 
alone, thereby covering most of 
the 80/75-meter band. 

What is probably my favorite 
in this class of antennas is one 
that’s been around for a long time: 
the cage dipole (Figure 3). This 
uses several wires to simulate a 
conductor of large diameter. In¬ 
creasing the conductor diameter 
produces an antenna whose reac¬ 
tance (and swr) varies less with 
changes in frequency than it does 
with a “skinny” antenna.^ The in¬ 
creased diameter also means that 
these antennas are shorter than a 
single-wire dipole tuned to the 
same frequency. For instance, a 
cage dipole that l used for a num¬ 
ber of years had 4 conductors 
spaced 2 feet apart and was 117’ 
long. Mounted 80 feet above 
ground, it was resonant at 3800 
kHz and provided a 2:1 or better 
match across the band. Harbach, 
using a 115' antenna with 4 con¬ 
ductors spaced approximately 
4 feet apart, reported similar 
results. 

When assembling a cage dipole 
you must make allowance for the 
increased wind area relative to an 
ordinary dipole—you now have 3 
or more wires plus spreaders—so 





Fig. 2. The 80m wideband anten¬ 
na at ZS6ZO. Two dipoles spaced 
90 degrees apart are fed 90 de¬ 
grees out-of-phase with an electri¬ 
cal quarter-wavelength intercon¬ 
necting line. Shields of lines are 
all soldered together at dipole 
feedpoint and connected to adja¬ 
cent antenna sections. 

plan accordingly when choosing 
wire and insulators. I used #14 
wire for my antenna, and experi¬ 
enced no mechanical failures. 
The spreaders were fashioned 
from some Plexiglas*^” that I had 
on hand at the time. However, 
they could be made of wood or 
PVC. Conductors such as angle 
aluminum have also been used for 
spreaders, although some claim 
that doing so increases the anten¬ 
na Q and hence markedly de¬ 
creases bandwidth.^ 

Attempting to erect a cage 
dipole in an area cluttered with 
underbrush and overhanging 
limbs can be a nightmare (trust 
me. I’ve tried it), but If you can 
suspend one wire near ground, 
build the remainder of the anten¬ 
na around that wire, and then pull 
the complete assembly into po¬ 
sition, the task is not especially 
difficult. 

Another dipole cousin is the fan 
dipole.® As can be seen in Figure 
4, each side of a fan dipole con¬ 
sists of two arms 55 feet long, 
spaced 12 feet from one another 
at the ends, and joined at the cen¬ 
ter. The antenna is 110 feet long, 
causing it to have a capacitive re¬ 
actance on 80-meters. To com¬ 
pensate for that reactance, a reac¬ 
tance of opposite sign (i.e., an 
inductor) is connected across the 
antenna terminals (see Figure 4 
for details). This procedure also 



Fig. 4. Broadband fan dipole for 
80m. Wires may be either in the 
horizontal or vertical plane. The 
inductive reactance (XJ is 64 
Ohms. At 80m. L = 2.7 uH; this is 
achieved by winding 8-1/2 turns of 
^12 wire around a 2‘*-long. 2"-di- 
ameter tube. 

transforms the resistive compo¬ 
nent seen at the antenna to ap¬ 
proximately 50 Ohms. 

W7IS, has his own version of a 
wideband dipole for 80-meters 
(Figure 5)." As you can see in the 
illustration, he uses five equal 
length wires connected in parallel 
for each leg of the dipole. The 
wires are spaced approximately 
2 feet apart, with no spreaders be¬ 
ing used. W7IS claims an swr of 
less than 2:1 over the 80-meter 
band with this antenna. Although 
he used a 1:1 balun at the feed- 
point of this antenna, I suspect 
that it would work equally well with 
direct coax feed. 

The discone and conical mono¬ 
pole (Figures 6 and 7) are two 
wideband vertically-oriented an¬ 
tennas that not only covers all of 
the 80/75-meter band with a low 
swr, but works well over several 
adjacent amateur bands. Their 
shortcoming is that they take up 
considerable real estate when de¬ 
signed for the lower HF bands. 
Due to their limited application. In¬ 
terested readers are referred to 
the ARRL Antenna Book (edition 
13) and an article by Stan Gibilis- 
co W1GV/4 in the May 1985 issue 
of 73 for further details. 

The antennas discussed above 
certainly do not constitute an 
exhaustive list of the wideband 
antennas that can be used on 
80-meters. However, they do 
provide some examples of how 
you can erect an antenna that 
yields a relatively low swr over the 



Fig. 1. Top view of the broadband stagger-tuned, crossed dipole 
antenna. 
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Fig. 5. W7iS’s 80m wideband 
dipole. 


3.5 to 4-MHz range. And don’t for¬ 
get that these antennas can also 
be scaled for use on the other am¬ 
ateur bands that have relatively 
large bandwidths. such as 160 
and 40 meters. So, give one of 
these antennas a try and free 
yourself from antenna-tuner slav¬ 
ery. I’m interested in hearing how 
they work for you and what new 
ideas readers have for these (and 
other) antennas. ES 
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Fig. 7. The conical monopole antenna. At B. top view shows the dimen¬ 
sions for 3.5-14 MHz. At C is shown the side view of the conical 
monopole at section A-A. Note that the grounding stubs, b, connect to 
the short radial wires, a. Wires c run up the sides of the supporting pole, 
which is unguyed. 
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KWM-380 
. KEYBOARD 

P»po Cofnmu»5ica- 
nons Has The Key¬ 
board That Is Used 
With The Coiltns 
KWM.380 For 
Remote Entry 

KEYBOARD-MOUNTING FRAME & SHIPPING S25 
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DEN-TRONICS 

Amateur Radio & Computers 
6102 Deiond Road • Rushing. M) 48433 
(313) 659-1776 
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Kantronics • A£A 
Terminal programs for 
popular computers: 
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APPLE IBM 

H-89 DQ-64 

DDX-64 
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* NEW * * 



‘ ‘ I learned all of my code and theory while 
driving to and from work, it was easy/’ 

II you donT have isme to read books & lake noies at 
home for !he theory exams or spend hours copying code 
practice you can team mem by simply tisfening at your 
leisure You wti'i learn not only the exact questions ann 
answers on your test bu! the detaited theory behind each 
one You will thoroughly understand what you are being 
asked and why the answer is correct 

New Novice, New Technician/Genera), Advanced, Extra, 
Theory courses on audio cassettes $19.95 ea. 

Learn code non stop all the way from scratch through 
Novice to Extra class speed (0 to 23 words per mmutei 
With one course Code is learned at a high rate with wide 
spacing between characters. A completely structured 
course which will lake you in easy steps to your license 
class speed Simpiy listen at your leisure 

Code course on audio cassettes. $19.95 
VEC type code General or Extra Exam tape C90 $7.95 ea. 

Shipping 3 00 per theory or code course. Exam tapes 
S1 00. Check, MO, Visa or MC Courses shipped same 
day received 

AMATEUR RADIO SCHOOL KB6MT 

Jerry Zitak K86MI (7 years shstructing s1uden!s| 

2350 Rosalia Drive, Dept B. Fullerton, CA 92635 

_ (714) 990-8442 _ 
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$1,000,000 

IN EXTRA SALES 



YOU CAN’T AFFORD NOT 
TO BUY THIS VIDEO! 


Wayne Green explains how your business 
can generate an extra $1.000,000 in sales. 
You'll get step-by-step instructions on 
the intelligent use of public relations as 
well as many tips from Green's 35 years of 
expertise in the publishing world. 

To order send $99 (check or MCA/ISA) to: 

Wayne Green Enterprises, Inc. 
WGE Center 

Peterborough, NH 03458 

or call 1 -603*525-4201 x522 

CIRCLE 231 ON READER SERVICE CARD 
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QSLs TO ORDER. Variety of styles, 
colors, card stock. W4BPD QSLs, PO 
Drawer DX, Cordova SC 29039. 
BNB260 

THE OX ERS MAGAZINE. Up-to-date, 
informative, interesting. Compiled and 
edited by Gus Browning W4BPD. DX- 
CC Honor Roll Certificate 2-4. Send 
for free sample and subscription infor¬ 
mation today. PO Drawer DX. Cordova 
SC 29039. BNB261 

XEROX MEMORYWRITER—parts, 
assemblies, boards, manuals. Free 
help with service problems. W6NTH, 
Box 250, Benton AR 72015 (501) 776- 
0920. BNB404 

HAM TRADER YELLOW SHEETS, in 
our 24th year. Buy. swap, sell ham-ra¬ 
dio gear. Published twice a month Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 

QSL CARDS—Look good with top 
quality printing. Choose standard de¬ 
signs or fully customized cards. Better 
cards mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs, Dept. A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

LEARN CODE on your IBM PC (or 
compatible). Commodore C-64/128. 
CODE-PRO takes you from 
no knowledge to proficient 
copy. Specify computer. $10 plus $2 
s&h. Trio Technology. Dept. 861, PO 
Box 402, Palm Bay FL 32906. BNB490 

POST CARD QSL KIT—Converts post 
cards, photos to QSLs! Stamp brings 
circular. K-K Labels, PO Box 412, Troy 
NY 12181-0412. BNB498 

CODE PROGRAMS. Apple/C-64 37 
Modes, Graphics, Lessons, Wrdprcsr, 
etc. LARESCO, POB2018, 1200 Ring 

r 


Road, Calument City. IL 60409 
(312)891-3279. BNB507 

VIDEOCIPHER DESCRAMBLING 
MANUAL—115 pp.—$27.45 ppd. Oak 
Orion—77 pp.—$22.45 ppd. Satellite 
catalog $2. Microtronics, PO Box 2517- 
L. Covina CA 91722. BNB513 

COMMODORE CHIPS. Authorized 
Distributor. Factory Fresh. /?6526/ 
6510-$9.95, /?6581-$12.85, ffS5S7- 
$14.75, #8701-$7.15. PLA/82S100- 
$12.50, 901225/226/227/229-$10.95 
and many others....Heavy Duty Power 
Supply for C64-$27.95...Call Toll Free 
800-248-2983 (outside NY) or 914-356- 
3131 Kasara Microsystems, Inc. 33 
Murray Hill Drive, Spring Valley, NY 
10977. BNB529 

SMART BATTERY CHARGER for gell- 
cells or lead acid batteries, by Warren 
Dion W1BBH. See June 1987 QST 
Magazine for circuit details. Complete 
kit. nothing else to buy, only $49.95 
plus $3.50 s/h. Order #150-KfT. A&A 
Engineering, 2521 West La Palma, 
Unit K, Anaheim CA 92801 (714) 952- 
2114. BNB531 

HAM RADIO REPAIR, all makes, all 
models. Robert Hal! Electronics, PO 
Box 8363, San Francisco CA 94128 
(408)-729-8200. BNB558 

CUSTOM LEATHER RADIO CASES 

for all makes of HTs/scanners, Free 
info. Alexander, Box 1556, Kitchener 
Ontario N2G 4P2 Canada. BNB577 

SB-220 OWNERS!—Enhance perfor¬ 
mance-add new features. 11 step-by- 
step mods which include: tuned-input 
6- and 160-meter operation, heavy-du¬ 
ty power supply mods, full QSK opera¬ 
tion, solid-state bias control, and many 
more. Source of parts included. One 
lime 50% rebate for new mods submit¬ 
ted and two free updates. 10 pages of 
tech info on the 3-500Z. Order today— 
$10 per copy plus $1 postage, SASE 

n 


for info. Bob Kozlarek WA2SQQ. 69 
Memorial Place. Elmwood Park NJ 
07407. BNB581 


COMMODORE REPAIRS. We are the 
largest Authorized Service Center in 
the country and we repair your Com¬ 
modore computer within 3 to 4 days. 
(Our prices are low; eg. C64-$39.95), 
New ROMS just received for updating 
C-128/1571, A MUST. C64 Power Sup¬ 
ply $27.95. Call Toll Free 800-642- 
7634 (outside NY) or 914-356-3131. 
Kasara Microsystems. Inc.. 33 Murray 
Hill Drive. Spring Valley. NY 10977. 
BNB587 

WANTED: Lafayette PrivaCom 3C. 
525. 625, or GE 5813B. RADIO, 2053 
Mohave Dr., Dayton OH 45431. 
BNB589 

CHRISTIAN INVESTIGATOR NET 
Write N9FAQ Blau. 1127 West Hwy 20. 
Michigan City IN 46360. Three stamps, 
please. BNB590 

WANTED: Military radios and related 
equipment. Circa: WW IL Command 
and Field Issue. ARC-2, BC375, 
BC223, Etc, Complete Collections or 
Single Sets. Contact: KA1GON; (617) 
396-9354 or write: 501 Mystic Valley 
Pkwy, Medford MA 02155, BNB595 

COMMODORE 128/64 OWNERS— 
Pass your Code Exam! Novice through 
Extra. Random QSO's, Random 
Groups. More Ham Programs Avail¬ 
able. 12-Volt power supplies for Vic-20, 
C-64, C-128, and lie. 12-Volt Monitors. 
Send for free flyer, THE PEGASUS 
PROJECT, PO Box 10079. Fairbanks 
AK 99710. BNB608 

MARCO: Medical Amateur Radio Cou- 
cil, operates daily and Sunday nets. 
Medically oriented amateurs (physi¬ 
cians, dentists, veterinarians, nurses, 
therapists, etc.) invited to join. For in¬ 
formation, wrtie MARCO, Box 73's. 
Acme, PA 15610. BNB612 

VOICEGATE COMMUNICATIONS 
NOISE REDUCTION—Our exclusive 
^'dynaspan*’ noise reduction, audio 
gated squelch, 2 notch & 1 peak active 
filter, automatic tape recorder activa¬ 
tor, audio amplifier, and morel See the 
Bob Grove review in the 5/87 issue of 
Monitoring Times. An SASE gets you 
our free brochure or send $3.50 (credit¬ 
ed toward purchase) and we’ll include 
our demonstration cassette. Voicegate 
$109.95. Power pack $9,95. JABCO 
ELECTRONICS, R1. Box 386, Alexan- 
I dria, IN 46001-BNB613 

I KENWOOD 430S owners only! Stop 
Scan automatically resumes the scan 
I AFTER the transmission finishes! 

SASE for free brochure. Kit $19.95. As- 
I sembled $29.95. JABCO ELECTRON¬ 
ICS, RI.Box 386, Alexandria, IN 
I 46001, BNB614. 

I WANTED: DRAKE R7A RECEIVER 
W/MANUAL MS7. Tony Ficarra. 144 
I Gladstone Avenue, Wollong, NSW. 

Australia 2500. Phone (042) 292573. 
' BNB615 

J DX ADVENTURE ON MONSERRAT 


Barter ’N’ Buy advertising must pertain to ham radio products or services. 


□ Individual (noncommercial).25c per word | 

nCommerclal.......60c per word 


Prepayment required. Count onfy the words in the text Your address is 
free. 73 cannot verify advertising claims and cannot be held responsible 
for claims made by the advertiser. Liability will be limited to making any 
necessary corrections in the next available issue. Please print clearly or 
type (double-spaced). 


No discounts or commissions are available. Copy must be received in 
Peterborough by the fifth of the second month preceding the cover date. 
Make checks payable to 73 Magazine and send to: Suzanne Des Rochers 
Barter ’N’ Buy, 73 Magazine, WGE Center, Peterioorough NH 034S8. 


only $300/week. Details: Chod Harris 
VP2ML Box 4881-7, Santa Rosa, CA 
95402. BNB618 

SCARA INDOOR HAM RADIO AND 
COMPUTER FLEA MARKET. Sunday 
November 15,1987 at the North Haven 
Park and Recreation Center, 7 Linsley 
Street, North Haven, CT. Sellers ad¬ 
mitted at 7 a.m.. Buyers from 9 a.m. to 
3 p.m. Tables are $10.00 in advance, 
$15-00 at the door. General admission 
$2.00 per person. Talk-in on 146.01/ 
.61. Reservations for tables must be 
received with check by November 4. 
1987, and NO reservations by phone. 
For information or reservations, 
S.A.S.E. to: SCARA Fleamarket, P.O. 
Box 81, North Haven, CT 06473 or call 
between 7 p.m. and 10 p.m. Brad at 
(203) 265-6478. BNB620 

CAN YOU GET ON THE CLASS¬ 
ROOM NET? Come to 7.238 at 1200 
UTC daily or 21.395 later in the day. If 
you can’t work WB2JKJ and the Crew 
at Junior High School 22 on Manhat¬ 
tan’s Lower East Side at these times 
we may never get to know you or re¬ 
ceive your QSL. Don’t be shut out of 
our QSL OF THE WEEK AWARD con¬ 
test. Don’t miss out on making lots of 
new friends and learning about the 
most exciting use to Ham Radio in edu¬ 
cation today. Send a card now via the 
callbook. You'll be glad you did. 
BNB621 

CASA MARCONI, INC. Pre-owned 
communications equipment. We do re¬ 
pairs. CASA MARCONI, INC., 7189 
SW 8th Street. Miami, FL 33144. (305) 
264-8443. BNB623 

SUPERFAST MORSE CODE SU- 
PEREASY. Subliminal cassette. $10 
LEARN MORSE CODE IN 1 HOUR. 
Amazing new supereasy technique. 
$10. Both $17. Moneyback guarantee. 
Free catalog: SASE. Bahr, Dept 73-7, 
2549 Temple, Palmbay, FL 32905, 
BNB624 

HOMEBREW PROJECTS LIST. SASE 
WB2EUF, Box 708, East, Hampton. 
NY 11937. BNB626. 

’QSLs & RUBBER STAMPS—TOP 
QUALITY! States, World Maps, USA, 
Key, Shuttle. Globe QSLs. Report 
Form Rubber Stamps, More! Sample 
Pack—^ cents—Ebbert Graphics D- 
7, Box 70. Westerville, OH 43081” 
BNB627 

DEAD BATTERY PACK??? NiCd cells 
/ Inserts / Rebuilding. AA Si .60. (W/ 
tabs $1.75) 2/3AA 270MAH $1.95, 2/ 
3af 450MAH $2.45. Replacement in¬ 
serts, less wires: ICOM BP-2 $17.95, 
BP-3 (standard) $16.95. BP-5 $23.95, 
Kenwood TR-2400/PB 24 $18.95, PB- 
25 $22.95, PB25H $24.95, Tempo: Si/ 
270mah $19.95, Si 2.4.5/450mah 
$22.95, Azden 300 $18.95. Others. 
SASE, Info/rebuild quotes. In PA add 
6%. Add $2.00 S&H/order. CUNARD 
ASSOCIATES. R.D. 6. Box 104, Bed¬ 
ford. PA 15522. BNB628 

ANTENNA TRAPS designed quickly 
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and accurately with your computer. 
Send $10.00 for APPLE-II program 
disk and manual, SASE for more Infor¬ 
mation. WIHUE, 119-7 Buckland St., 
Plantsville, CT 06479. BNB630 

WIND SPEED INDICATOR—Ham 

weather observers; build your own 
anemometer from easy to locate parts. 
Easy-to-follow instructions. Send $5 to 
: North Wind Ideas, P.O. Box 635, 
Menomonie, Wl 54751-0635. BNB631 

LAYMAN’S CHRISTIAN INVESTIGA¬ 
TOR NET. Thought-provoking com¬ 
mentaries and recent discoveries. 
Monday 7:30 CST 0030 UTC 3860 for 
information write Albert Blau 1127 
West Hwy 20. Michigan City, IN 46360 
3 Stamps Please. BNB632 

FREE: Sell-want list WA6GER, 3241 
Eastwood Rd.. Sacramento, CA 
95821. BNB633 

BACK ISSUES 73 RARE PRICE 
SALE. 1977 to 1986. Each twelve issue 
volumn costs $50. plus $3 postage. 
Send check or money order to A.E. 
Fant, WB5WAF/DA1 FT, Schweinfurt 
American JHS, APO NY NY 09033. 
Hurry, I need the space. BNB634 

EDN MAGAZINES WANTED (1975- 
1986). Call collect 519-742-4594 after 6 
p.m. Eastern Time. BNB635 

SAT TRAK II -A complete advanced 
self-contained satellite tracker with AZ/ 
EL rotor control. Enter Keplerian Data 


once via RS-232 with terminal or com¬ 
puter. Memory for 12 satellites. Accu¬ 
rate. Solid state AZ/EL drive. Available 
from ADR, P.O. Box 10184, Sarasota, 
FL34230813-378-3410. BNB636 

NEW ANTENNA DESIGN delivers 30 
dB gain over a dipole. Brochure $1. 
complete plans $3., postpaid. Bob 
Christie, KR2F. P.O. Box 69, Queens 
Village Station, Jamaica. NY 11428. 
BNB637 

WANTED TO BUY: Sony CRF 320A or 
330K (with tape recorder) short wave 
receivers. Contact Mathew Wolf 713- 
871-9000. BNB638 

ICOM SUPER NiCd BP.7S, 13.2 V. 
900mA, double the capacity of the 
ICOM BP-7, for IC-02/03/04AT 5W out¬ 
put. Super ICOM BP-8S. 9.6V. 1200 
mA for 50% more capacity than the 
ICOM BP-8, for IC-2/3/4AT and IC-02/ 
03/04AT. Both are base charge only 
using BC-35. Either 7S or 8S $65 $3 

shipping. Send SASE for list. NiCd 
BATTERY PACKS - Exact replace¬ 
ment FNB-2 NiCd packs for Yaesu FT- 
207/FT-208 with case, $24 ^ $3 ship¬ 
ping. Kenwood 24/25/2600 inserts, 
ICOM BP-2.3,5,7,8 inserts and packs, 
Wilson. Tempo, Santee and many oth¬ 
er inserts and cells also available. 
Cordless Telephone replacement 
packs available for all manufacturers. 
Replacement lithium pack for IBM-AT 
Computer $20 •f$3 shipping. Send 
SASE for list. Periphex, 149 Palmer 


Road. Southbury, CT 06488. 203-264- 
3985. BNB639 

QUALITY QSL CARDS and rubber 
stamps. Send $.39 postage or SASE 
for samples. New stock designs or cus¬ 
tomer cards from your black ink art¬ 
work. Sandollar Press, P.O. Box 
30726. Santa Barbara. CA 93130. 
BNB640 

TEN-TEC, NOW SHIPPING NEW 

boxed U.S.A. made, latest factory 
models 561 Corsair II, 525D Argosy II, 
and Century 22 transceivers, RX 325 
general coverage receiver, model 
2510 mode B satellite station, TT920 
airband handheld transceiver, model 
229B 2 kW antenna tuner, model 425 
Titan 1.5 kW linear amplifier plus ac¬ 
cessories and antennas, also booking 
oders for Paragon deliveries, for best 
deal, write or phone Bill slep 704-524- 
7519, Slep Electronics Company, 
Highway 441, Otto, NC 28763. 
BNB641 

FOR SALE: ARCOS 2 meter K.W. RF 
Deck using 8930 tubes unit was built by 
ARCOS then tested and not used 
since. RF Deck, manual and blower all 
new. $650. Call NS9M at 317-832- 
2229, and leave message. BNB642 

QSLs, OSLs. RUSPRINT QSLs, 
Quantities of 100, 200, 300 or more. 
Full color Old Glory and Cartoon. Also 
Parchment, Golden Eagle, and others. 
SASE appreciated- Rusprint, Rte 1, 


Box 363-73, Spring Hill, KS 66083. 
BNB643 

ATTENTION!!! Any amateur radio op¬ 
erators interested in forming a new 
type of amateur radio club. For infor¬ 
mation please send $2. to cover 
postage to KA3RET P.O. Box 96, 
Uniontown, PA 15401. BNB645 

ROSS $$$$ NEW SPECIALS (Novem¬ 
ber only) Kenwood TM221A call, 
TW4100A call. TS780 call. TS84990 
call. ICOM: IC761 $2099.90, IC28A 
$329.90, ICU2AT $255.90, YAESU: 
FT980 $1299.90, FT1700RH $469.90, 
FT170RH $329. FRG8800 $449.90, All 
L.T.O. phone or send SASE for pricing 
on popular items. Over 8772 ham-relat¬ 
ed items for stock for immediate ship¬ 
ment. Mention ad. Prices cash. F.O.B. 
Preston. We close at 2 Saturdays and 
Mondays. Ross Distributing Company, 
78 South State. Preston, ID 83262, 
208-852-0830, P.O. Box 234. BNB646 
ROSS $$$$ USED November Spe¬ 
cials; Kenwood TS430s/w FM430 
$669.90, TS13S $439.90, R599A 
$159.90, VFO180 $95., YAESU: 
FTV250 $169.90, FP101PV $46.90, 
FV200 $99.90, FP757GX $119.90, 
AEATK64S109.90, Robot400 $299.90- 
Phone or send SASE for used items 
list. Over 8,777 new ham items in 
stock. Mention ad. Prices chas, F.O.B. 
Preston. We close at 2:00 p.m. Satur¬ 
days and Mondays, Ross Distributing 
Company. 78 South State, Preston, ID 
83263, 208-852-0830, P.O. Box 234. 
BNB647. 
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CABLE TV ' 
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JCRROLD, tfAMUN, OAK 

AND OTHER FAMOUS MANUFAaURERS 

• FmeST WARRANTY PROORAM AMNLABLE 

• lowest •KtAJl/WHOLFSALE PRICES m U S 

• a*K5eR5 S>«PPEOFHO« STOCK WITm>i 24 HOURS 

FOR FRK CATALOC ONLY 1 - 800 - 345-8927 
,JFOR ALL INFORMATION 1 - 818 - 716 - 591 ^ 
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rMULTI-BAND SLOPERS’ 
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Multibaiid QRV 160-10 Dipolc/V/Sloper 

^ -♦ 


Ready to Use 
Fasicst Insiall 
Coa.% Feed 
102 led long 

Info; 39c v..a..s.c. 

1971 N. Oak Une I3ri0 E. 
Provo, UT H46(W-2t3H 


Tough 
Flexible 
Kink-Proof 
23fKl V Insul 


I 


Full Legal Power 
N‘o Los-sy Traps 
I..OW Noise 
Never Corrodes 

$49.95 ppd. 

Ifsi Vv Tece KtMtad 

AntennasWesi 
(801) 374-10X4 ^ 
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7 MILLION TUBES 

Includes all current, ob- 
''solete, antique, hard-to-find 
’ receiving, transmitting, indus¬ 
trial. radio/TV types. LOWEST 
PRICES. Major brands in stock. 
Unity Electronics Oept.S 
P.O. Box 213, Elizabeth, NJ. 07206 


CIRCLE 78 ON READER SERVICE CARD 


-V800-678-COAX ORDER LINE- 

BELDEN 9913 Low Loss . 185/500 Ft. or .38/ft. 

AMPHENOL Connectors 

UG-2I D N-type Male Cable End S3.00 

UG-21D Fined for 9913 Cable S3.75 

PL-259 UHF Plug (silver) S1.25 

COAX 

269 Main St. 201-325-7744 

West Orange, N J 07052 -j -800-678-2629 

CIRCLE 28S ON READER SERVICE CARD 


MOVING? 

Subscription 

Probiem? 

Call our toll-free number: 

1 - 800 - 227-5782 

Monday through Friday 
9 a.m. through 5 p.m. EST 
Please have your mailing label 
in front of you, as well as your 
cancelled check or credit card 
statement if you are having 
problems with payment. 


THE EXPERTS EDGE 

-- help AT LAST FOR — 

Computerizing Radios: 

Faster Operation. Instant OSY's and Mode Control 
Contesting: 

Faster QSO's. Integrated Terminal, and Radio 
Operation 

Digital Operators: 

Novice to £*tra 

-- FEATURES --- 

— Computerized radio and terminal control 

— Menu driven choice selection 

— aO function keys 

— Pop-up Mersus 

— Split screens, cosor windows show speeds & frequencies 

— Keytsoard radio frequency control 

— 5000 bytes memory keyer with automatic transmit, 
receive transitions 


SUPPORTED EQUIPMENT 


Radios 

Kenwood TS-940 
TS-440 TS-711 
Ts-eti 

Terminal Units 

A£A FK 232 PakiaH” 
Kantfoncs KA*I 
MeatWoi HK-2.12 

Computers 

IBM PC 4 Clones. PS^ 
Cater«Itenactoroe 
32CK Free Ram 
t Serial Port Per 
Contro«ed;Dew)CC 

2 Disc Drives 

10245 LwAtherwoMl 

EXPERTQ 

Fon Worth. T««» 76t08 


B»T) 24S-7410 
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AXM Incorporated 


SUPPUERS OF QUALUY EQUIPMENT SINCE 1976 
PRESENTSTHEINCOMPARABLE 


“Ai-8 


FM VHF TRANSCEIVER 


COJifVTCT CONTROtlEO SYNTHESIZER 



• 40 Wan Power • Mufti Mode Scan 

• 99 Channels • Programmatfe CTCSS, TOT 

• Wideband • ICO Dispfay 

• Ideal k)r MARS, CAP, • Freq. Ran^ 136-174 MHz con*. 

Volunteer Fire. Ambulance, Etc • Ctoneable 

• FCC & OOC type-accepted 

• Shipped complete w/mike. mobile Slide Mount, cable & FREE 
Mobile Antenna 

AXM Inc., 11791 Loara 
Garden Grove, CA 92640*2321 


Can 7t4.638-8807 For More Information 4 Special Introductory Pnee 
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CHICAGO IL 
OCT 31-NOV 1 

The A.R.R.L.’s Central Division 
is having its 1987 convention as 
part of a “Hamtastic Weekend” 
sponsored by one of the country’s 
oldest clubs, the Fox River Radio 
League. The event will be all un¬ 
der one roof in the spacious Norris 
Sports Center just off Rt. 64 in St. 
Charles IL. The site is about 35 
miles west of Chicago. All events 
including a flea market are fully 
accessible for wheelchairs. 

This is the second consecutive 
year that the Central Division has 
been part of this popular hamfest. 
In addition to commercial exhibits 
and sales there will be an indoor 
flea market and many forums, 
seminars, and technical demon¬ 
strations. Exams will be given for 
all classes of licenses. 

The hamfest/convention hours 
are 8 a.m. to 2 p.m. both days. 
Saturday and Sunday, October 31 
and November 1. Sellers may set 
up 7 p.m. to 9 p.m. Friday, 6 a.m. 
Saturday, and 7 a.m. Sunday. 
Tickets good for both days are $3 
in advance and $4 at the door. For 
advanced tickets or information 
on tables or exams, contact Phil 
Fors N9FXQ, 104 May Street, 
West Chicago IL 60185, or phone 
312/231-8841. A SASE will be ap¬ 
preciated. Talk-in will be 145,47 
(-600) and 145.21 (-600). 

GRAYSLAKEIL 
NOVI 

Waukegan CAP will hold its 7th 
annual hamfest at the Lake Coun¬ 
ty Fairgrounds, Rts 120 and 45, 
Grayslake IL on Sunday, Novem¬ 
ber 1, 1987, from 7 a.m. to 5 p.m. 
Large indoor flea market, cafeteria, 
free parking. Tables $5, donations 
$3. For reservations and infor¬ 
mation send a SASE to CAP, 637 
Emerald St., Mundelein, IL 60060. 

SELLERSVILLE PA 
NOVI 

The RF Hill Amateur Radio 
Club, serving the Bucks and 
Montgomery County areas of 
Pennsylvania, will hold its 1987 
hamfest on Sunday, November 1, 
1987 at the Pennsylvania National 
Guard Armory, PA Route 152, 
Sellersville, PA. 

Doors open at 6 a.m. for sellers, 
8 a.m. for the general public. Entry 
is $4, accompanying spouse and 
children are free. This year there 


is expanded space both indoors 
and out due to a recently completed 
improvement project at the Armory. 

Indoor space will be $8. and out¬ 
door will be $6. Talk-in on re¬ 
peaters at 145.31,145.19, 146.88 
and 146.52 simplex. To reserve 
space write; Hamfest Chairman, 
523 Vine St., Perkasie PA 18944. 

SOUTHFIELD Ml 
NOV 7 

AMSAT, Radio Amateur Satel¬ 
lite Corporation is holding its 5th 
Annual General Meeting and 
Space Symposium on Saturday, 
November 7, 1987 in suburban 
Detroit at the Southfield Hilton. 
Featuring Dr. Tony England 
WOORE, Shuttle Astronaut and 
Space Station Program Scientist. 
There will be a banquet, lectures, 
seminars and tutorials, displays 
and exhibits, live demonstrations, 
sessions for beginners and 
novices, handouts and other liter¬ 
ature. For additional information 
and registration forms write to: 
AMSAT, PO Box 1091, Ann Arbor 
Ml 48109-1091. 

LOGAN WV 
NOV 7-8 

The Logan County ARC will hold 
its seventh annual ’’Mountain State 
Award” expedition from 1600 
UTC November 7 until 0200 UTC 
November 8. The call sign will be 
NU8K. Operations will take place 
on a West Virginia mountain-top 
in Logan County, which Is located 
in the heart of southern West Vir¬ 
ginia's billion dollar coal fields. 
The phone operating frequencies 
will be approximately 25 kHz from 
the low end of the general phone 
bands as propagation allows. 

A handsome 8"x11" certificate 
will be awarded to all contacts 
submitting a QSL and legal size 
SASE to: Roy Elkins NU8K, PO 
Box 202, Monaville WV 25636. 

HINES IL 
NOV 8 

In observance of Veteran’s 
Week, members of the Hamfesters 
Radio Club, Chicago, will operate 
from the Hines V.A. Hospital’s 
Robert K. “Pappy” Wade K9CDH 
Memorial Ham Shack using the 
nine's club call K9WFN from 
1500Z to 0300Z, Sunday Novem¬ 
ber 8. The club will operate on 40 
meters, 20 meters, 2 meters FM 
and 2 meters USB. Frequencies 
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to be used are 14.260, 7.260, 
146.43 simplex. 144.210 USB. 
Please send QSL, QSO number 
and a 9x12-inch SASE with $.39 
postage or$1 to: Hamfesters Radio 
Club, Chicago, %Robert K. “Pap¬ 
py” Wade Memorial Ham Shack, 
Bid. 8, Hines Veterans Administra¬ 
tion Hospital. Hines IL 60141 for a 
commemorative certificate. 

FORT WAYNE IN 
NOV 8 

The Allen County Amateur Ra¬ 
dio Technical Society will present 
the 15th Annual Fort Wayne Indi¬ 
ana Hamfest on Sunday, Novem¬ 
ber 8, 1987 at the Allen County 
Memorial Coliseum on Coliseum 
Boulevard (U.S. 30). 450 tables 
available, all indoors. Dealer 
setup begins 5 a.m. Doors open 8 
a.m. to 4 p.m. Genera) admission 
$3.50 advance, $4 at the door, 
children 11 and under free. Tables 
$10 each. Premium $25 each. 
Plenty of parking on paved lot. 
Women's activities in a new, 
larger area. Forums. Talk-in on 
146.28/-88. Motels and restau¬ 
rants nearby. 

VE examinations given Satur¬ 
day, November 7th with advance 
registration only. For more infor¬ 
mation on reservations contact 
AC-ARTS HAMFEST, PO Box 
10342, Fori Wayne IN 46851. For 
information ONLY, contact Bernie 
Holm K9JDF, Hamfest Chairman 
at 219/485-0164 between 6 p.m. 
and 10 p.m. EST 

MILWAUKEE WISC 
NOV 14 

The Milwaukee Repeater Club 
is proud to sponsor the 3rd annual 
“6.91 Friendly Fest" on Saturday, 
November 14, from 8a.m. to 1 
p.m. (sellers admitted at 7 a.m.), 
at the newly-expanded Serb Hall, 
51 St and Oklahoma Ave. The sell¬ 
ing halls will be located entirely on 
the ground floor with easy access 
so, rain or shine, gather up your 
swapfest bargains and come 
share our famous Milwaukee hos¬ 
pitality. Tickets are just $3, tables 
are $4. To save $1 per ticket or 
table—send SASE with payment 
to The Milwaukee Repeater Club, 
PO Box 2123, Milwaukee Wl 
53201, before November 7. Talk- 
in on 146.91- (The Friendly Re¬ 
peater) and on 146.52. On-site 
Amateur Exams. 

MONTGOMERY AL 
NOV 14-15 

The Montgomery Amateur Ra¬ 
dio Club will host the 10th Annual 
Central Alabama Montgomery 
hamfest at the Ed Teague Arena 


at the Central Alabama State Fair¬ 
grounds near the Coliseum. Free 
admission, free parking, plus 
overnight RV parking with hook¬ 
up ($5/night). Flea market and 
dealer set-up available Friday 
night 7 p.m. to 10 p.m. and begin¬ 
ning Saturday and Sunday at 6 
a.m. Tables are $5 each day or$7 
each for both days, reservations 
are not required. Doors open to 
the public from 9 a.m. to 4 p.m. 
Novice through Extra Class FCC 
license exams both days begin¬ 
ning at 9 a.m. Bring a copy of cur¬ 
rent license for upgrades. Talk-in 
information on 146.24/84, W4AP/ 
RPT. Other local repeaters avail¬ 
able on 147.78/18, 449.50/444.50 
and 146.32/92 with autopatch. For 
more information write to: Mont¬ 
gomery Hamfest at PO Box 3141, 
Montgomery AL 36109 or call 
Randy at 205/832-4598 or Ken at 
205/271-0028. 

NORTH HAVEN CT 
NOV 15 

SCARA indoor ham radio and 
computer flea market, Sunday, 
November 15, at the North Haven 
Park and Recreation Center, 7 
Linsley Street. Sellers admitted at 
7 a.m., buyers from 9 a.m. to 3 
p.m. Tables are $10 in advance, 
$15 at the door. General admis¬ 
sion $2 per person. Talk-in on 
146.01/.61. Reservations for ta¬ 
bles must be received by phone. 
For information or reservations, 
SASE to: SCARA Flea Market, PO 
Box 81, North Haven CT 06473, or 
call between 7 p.m. and 10 p.m. 
Brad at 203/265-6478. 

ROCKFORD IL 
NOV 15 

The Rockford ARA and Experi¬ 
mental ARS will sponsor the 1987 
Rockford Hamfest/Computer Fair 
in conjuction with the Illinois State 
ARRL Convention, to be held at 
the Forest Hills Lodge, 9900 
Forest Hills Rd., on November 15 
from 8 a.m. to 4 p.m. Features 
ARRL forums, radio and comput¬ 
er technical programs, VE exams, 
dealers, flea market. Free park¬ 
ing. Wheelchair accessible. Ad¬ 
mission S3 in advance, $4 at door. 
$5 for indoor flea market tables, 
$2 outdoor tailgating. Talk-in 
146.01/61 and 146.52. Contact: 
Roger Sawvell KD9MQ, 6514 
Swansdown Drive, Rockford IL 
61111 (815/282-1283). 

BILLERICA MA 
NOV 21 

The Honeywell Bull 1200 Radio 
Club, sponsor of 147.72/12 re¬ 
peater and the Waltham Amateur 




SMPLEX OR HALF DUPLEX 

INTERCONNECT 



CES 510SA II FEATURES 


• Simplex, Half Duplex, or Full * Repeater control circuitry makes 

Duplex Operation an intefconnected repeater from 

• Rermtely programmable from any your two transceivers 

telephone • DTMF selective signalling 

• Ftowerlul 'Syllable Sampling’ uses * Simple installation 
VOX circuitry to allow simplex 

sampling only between words 

The 510SA-H is a full featured telephone interconnect capable of both 
landline and mobile initiated calls. The 510SA-lt is an enhanced version 
of the popular 510SA Smart Patch and includes many additional fea¬ 
tures. With thousands of Smart Patches in the field already, you can be 
sure of the value of this outstanding interconnect. 


Make The Connection 

Communications 
m Electronics 

Specialties, Inc. 

803C S- Orlando Avenue 
Winter Park, FL 32789 



Radio Association, sponsor of 
146.04/64 repeater will hold their 
annual amateur radio and 
electronics auction on Saturday, 
November 21 at the Honeywell 
Bull plant, 300 Concord Road, Bil¬ 
lerica MA Exit 27 off Route 3. 
Snack bar and bargain parts 
store. Doors open at 10 a.m. Free 
admission and parking. Talk-in on 
both repeaters. For more informa¬ 
tion contact Doug Purdy N1BUB, 
3 Visco Road, Burlington MA 
01803. 

GREENSBORO NC 
NOV 21-22 

The 7th annual Greensboro, 
North Carolina Hamfest, spon¬ 
sored by The Mark IV Radio Club. 
November 21 and 22. Franklin 
Blvd. - National Guard Armory, 9 
a.m. to 5 p.m. Tickets $4 In ad¬ 
vance. $5 at gate. New tailgate 
area - price of ticket plus $2 per 
space. Walk-in FCC exams. Free 
shuttle bus lo largest shopping 
mall on the East Coast - Saturday. 
Information and registration: Fred 
Redmon N4GGD, 3109 Goodall 
Drive, Greensboro NC 27407 - 
Phone: 919/852-9244. Tickets 
Only: Henry Hughes KA4LPA. 
2811 Gwaltney Road, Greensboro 
NC 27407. FCC exams: Hugh 
Brunson AE4N (919/852-1087). 


ORMOND FL 
NOV 21-22 

In celebration of the annual 
Birth Place of Speed textl Com¬ 
memoration and Gaslight Parade, 
the Daytona Beach Amateur Ra¬ 
dio Association will operate K4BV 
from 1 p.m. to 8 p.m. November 
21 and 22. Operation will be in the 
novice bands and lower 25 kHz of 
the general phone bands, 
147.150 2 meters and packet with 
dig! 904DAB. For special certifi¬ 
cate after contact, send SASE to: 
DBARA, PO Box 9852, Daytona 
Beach FL32015. 

WEST PALM BEACH 
NOV 21-22 

Palm Beach Repeater Associa¬ 
tion presents the First Annual 
Hamfest ’87, Amateur Radio and 
Computer Show. Starting on 
November 21 at 8 a.m. to 5 p.m. 
and on the 22nd at 8 a.m. to 3 p.m. 

, it will be held at the South Florida 
Fair Grounds. Southern Blvd., 
(State Rd. 80), in West Palm 
Beach, Florida. There will be the 
latest in commercial exhibits, 
FCC exams, swap tables and a 
QCWA Luncheon. The talk-in fre¬ 
quencies will be 146.52/.52 
(PBRA: 147.165/.765). 

For table and/or RV reserva- 
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New 05RV 
SuperLoop 
BigSig Loop 
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tkt t versa I Ant enna 
BALUNS: Utility 

Remote A High Power 
Precision l: l t, 1 


The RADIO VCRKS 


/ lt*s all here n our rrformatlve new catalog 
ti (refundable) 

Box 61S9. Portsmouth, VA 23703 (60^) f8f-01-10 


Hobile. VMF. 8iw Alpha-Delta, Connectors. Wire 
^ Synthetic Rope. sp«-Ro. MFJ. Heil, «etz, Smili 


tions information, write to 
Hamfest, PO Box 461, 
Lake Worth FL 33460. 
(Cutoff date Oct. 31) 

ST. PETERSBURG FL 
NOV 21-22 

On Saturday and Sun¬ 
day. November 21 and 
22, the new St. Peters¬ 
burg Hilton and Towers 
will be the site of the 
South Florida ARRL Sun- 
coast Convention spon¬ 
sored by the Florida Gulf 
Coast Amateur Radio 
Club Council. There will 
be a huge flea market 
and commercial booths 
all indoors. Amateur 
exams will be adminis¬ 
tered at the convention 
Saturday the 21 sL Frank 
Butler W4RH, Southeast¬ 
ern Director ARRL will 
participate in the conven¬ 
tion activities. Also on 
Saturday there will be the 
usual QCWA noon lun¬ 
cheon. Interesting pro¬ 
grams are planned with 
technical talks and 
demonstrations of the lat¬ 
est methods of amateur 
communications. There 
are also planned club and 
traffic net get-togethers. 

Registration tickets will 
be $4 until November 
13th after that $5 at the 
door. Make checks 
payable to FGCARC and 
mail to 1556-56th Ave., 
No. St. Petersburg FL 
33703. Hilton and Towers 
rooms will be $60, write 
or call Hilton and Towers, 
33 1st Street, So. Street, 
St. Petersburg FL 33701 
or phone 813/894-5000 
and mention the conven¬ 
tion. (Do not use the 800 
number) There will be 
unlimited parking at the 
hotel and nearby. 


CIRCLE 180 ON READER SERVICE CARO 


Crystal 
J%T Ftiiana 

YEAR-END CLEARANCE 

All Starred (★) items 20% ott; all others 10%. 
Prices are each except as noted. All filters 8-pole. 
Sale ends December 31,1987. 

FILTERS FOR KENWOOD > Rag. S60 except as noted. 
8.83MH7 IF for models: TS120 through TS940 
Bandwidths: 250, 400,1800, * 2100. 6000Hz 

TS440 ♦ Pair(400HzCW. 2.1 KHz SSB).Reg $120 

TS430 * Triple (Both above plus AM).Reg. $180 

455KHZ IF for R820. TS830/930/940. . Reg. $110 

Bandwidths Available: CW * 400Hz; SSB *2.1 KHz 

Matched Filter Pairs for Above.. Reg. $170 pr. 

(8.83MH2end455KHz)SSB: * 2100Hz, CW: *400Hz 

3.395MHz IF for TS520. TS511. R599. 

Bandwidths Available: 250. 400, * 1600. 2100Hz 

Fitir Csscsdi Kfts wttft Ffliar sftd Ampilier 

For * TS430 $85; *TSS20 S80; *TS820 - Reg. $70 

FILTERS FOR YAESU.Reg. $60except es noted. 

3.18MHz IF for FT-101 Series except Z/D. 

BWS: 250. 500Hz. 1.8, *2.1, *2.4. S.OKHz 

8.2MHz IF for FT-102, FT.757/767. 

Bandwidths Available: *250. 500, 2l00Hz 

454KHZ IF for FT-102 ( * 250,500Hz).Reg. $75 

455KHZ IF for FT-102 ( * 2.1KHZ).Reg. $110 

8.9MHz for FT-101ZD/107/707/901-2. FT-980, FT-77 
BWS; 250, 500Hz. 1.8. 2.1, *2.4, 6.0KHZ 
10.76MHz IF for all but 980: BWs: 2.1, *2.4KHz 

455IFtorFT980only;BW * 2.1 KHz.Reg. $110 

455.8 IF for FT.980. FT726; BW * 500Hz ... Reg. $ 75 
9.0MHz IF for Tempo t (or FT-200). FT-301, FT-7/B 
BWS: *250. 500Hz, 1.8, *2.1, 2.4. 6.0KHZ 
NOTE: Above are our 'homebrewefs' favorites"! 

FILTERS FOR ICOM (exact replacemente) 

455 IF for IC730/740/745/751. R70/71. etc. 

Bandwidths: FL44A(SSB *2.4KHz)__ .Reg.$109 

FL52A (500Hz): FL53A {250Hz). - Reg, $85 ea. 

FILTERS FOR HEATH • ALL MODELS .... Rag. $65 
Bandwidths Available: 250, 400Hz * 1.8,2.1 KHz 
For SB-104 Only: *400Hz (3395.7 IF) 

FILTERS FOR DRAKE R-4C Reg. $65 axc. as noted 

GUF1 — Replaces original 1st IF 4'poie unit 
2nd IF 125 ($75), 250, 400Hz, 1.8, *2.1 KHz 

FILTERS FOR DRAKE TR7/R7. etc... Reg. $65 

BWs Available: 250, 400Hz, 1.8, *2.1 KHz 

LIMITED QUANTITIES • ORDER NOW! 

Seles prices are based on our present stock. Orders 
for any exhausted type of filter are subject to a 6*week 
delay. Order by phone to check avalfablUty! 

SPECIFY: Make and Model Number of your Rig. 

Frequency and Bandwidth of fHter(s) 

ORDER by Mali or Phone ~ VISA/MC or COD OK. 
SHIPPING: $5 US and Canada, $13 elsewhere. 

GET THE BEST 8-POLE FILTERS 
FOR LESS! 

FOX’TANGO Cotp. 

Box 1S944, W. Palm Beach, FL 33416 
Telephone: (305) 683-9587 

CIRCLE SB ON READS) SERVICE CARD 
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Low Power Operation 




Mike Bryce WBdVGE 
'"225 Mayflower NW 
Massf Ion OH 44646 

TWO-FER CONSTRUCTION 

At the 1986 Dayton Hamven- 
tion, the QRP ARCl (Amateur Ra¬ 
dio Club. Inc.) and members were 
so impressed with GM30XX’s 
oner” that we also organized 
and constructed a club project. 
Mike Michael W3TS and John 
Collins KNIH volunteered their 
skills in designing, testing and 
producing an easy-to-build trans¬ 
mitter. The club set these criteria: 
1. The project must be easy to 
build 2. No special ‘‘NASA''-type 
parts are to be used 3. Small size 
4. A contest chairman to organize 
an on-the-air event using the 
club’s project. When the meeting 
was over, enthusiasm was run¬ 
ning high with all those that at¬ 
tended. 

John and Mike, joined by myself 
and others, did most of the design 
work over the air. In a few n'uriths. 
the *Two-Fer” was born. 

In keeping with the club's 
guidelines, here is a project for the 
first-time builder. There are no 
special parts. A PC board is avail¬ 
able (more on that later), but the 
so-called “ugly ' construction 
works just fine. The transmitter 
has an output of about 2 Watts; 
more than enough for coast-to- 
coast operation. While the Two- 
Fer is crystal-controlled, the crys¬ 
tal’s frequency can be shifted via 
the on-board vxo So rang, it’s 
time to get the so dering iron out 
again! 

The Two-Fer 

The Two-Fer is really both a 
transmitter and a direct-conver¬ 
sion receiver. With correct pack¬ 
aging, the entire ^.jject will al¬ 
most fit into a two cubic-inch 
space. In this column, we’ll look at 
only the Iransmitte*- side. 

The schematic of the transmit¬ 
ter is shown . . Figure 1. A Pierce 
oscillator is used. Aside from its 
obvious simphcity, it is used be¬ 
cause it doesn’t have parallel ca¬ 
pacitance. Th's means that the 
variable capacitor on the gate will 
change the oscillator frequency 
from about ^ kHz on 80 meters to 
15 kHz on 20 meters. 

As with vxo systems, the 
amount g will depend 

greatly on tne i,, / e of crystal used. 


In almost all cases, the old 
dependable FT-243 will nof work. 
They will, of course, oscillate, but 
you’ll find you can’t swing their 
frequency by much. Best results 
come from the HC-17/U- and 
HC-32/U-type crystals. 

The rfcs are not especially criti¬ 
cal. The oscillator choke can be 
any value from 100 uH to 1 mH. 
The PA choke can be made by 
winding 24 turns of ^24 wire on an 
FT 37-61 core. Radio Shack sells 
a 10-uH choke that works super 
for the PA. 

Raid the junk box for the tran¬ 
sistors. The PA transistor may be 
hard to find. The 2N3866 is the 
most common, but this device is 
really too “hot” for the Two-Fer. 
This transistor will work extremely 
well at frequencies around the 
UHF band, but sloppy construc¬ 
tion will cause the 2N3866 to oscil¬ 
late in that band, causing all types 
of TVI. Left uncontrolled, the de¬ 
vice will have a short life. 

I find it is best to use the 
2N3553. I have used the PA tran¬ 
sistors from scrapped CBs and 
have had extremely good results. 
The pin out of the board will not 
match those of the TO-220 case 
transistor, but you can always 
bend the leads to fit. No matter 
what transistor you finally decide 
on for the PA, be sure to heat-sink 
it. as they will run warm. 

The transformer is constructed 
by winding 25 turns of #24 wire on 
a T-50-2 core. The secondary is 5 
turns wound over the primary. 

Because of the broad-banded 
nature of the Two-Fer, testing is 
quite simple. After checking your 
work over for wiring errors, con¬ 
nect a dummy load to the output. 
Disconnect the external vxo ca¬ 
pacitor for the time being, as extra 
capacitance may keep slow crys¬ 
tals from operating. Install crystal 
and key. Apply power and key 
down. Notice that we have noth¬ 
ing to tune. You should see about 
1-1/2-2 Watts, depending on the 
supply voltage, crystal and band 
used. If you have access to a fre¬ 
quency counter, lightly couple 
some rf into the counter. The crys¬ 
tal’s frequency should be read. 
Power down and connect up the 
vxo capacitor. Power up, and this 
time monitor the counter. As the 
vxo capacitor is turned, the fre¬ 
quency should swing. With the 
counter you can tell just how 


much swing you will get from 
that crystal. Use your station re¬ 
ceiver to monitor the output of the 
Two-Fer, 

Covering the Bands 
Up to now, I made no mention of 
bands covered. Well you have a 
choice! Table 1 shows all the val¬ 
ues for the output filter. Change 
crystals, filters, and you’re on a 
new band. The components ex¬ 
changed are the two capacitors 
and the coil on the pi network (the 
circuit to which the antenna and 
ground directly attach). The caps 


are all silver mica, and the wire for 
the coils is #22. One could easily 
build the filters into plug-in units, 
changing them as you change 
bands. B 



Filter 

Filter 

Band 

Caps 

Coll 

20m 

220pF 

21 turns 

40m 

470pF 

14 turns 

80m 

860pF 

10 turns 


Fig. 3. Values of the phnetwork 
LCs for20,40, and 80m. 



Photo A. Inside the transmitter. 
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73 INTERNATIONAL 

I edited by Richard Phenix 



John Felber K2BPR, in China. 


NOTES FROM FN42 

We now have an official Olympics 
'88 correspondent (see Republic 
of Korea, below). Any amateur ra¬ 
dio Olympics information will be 
welcome here, however, to be 
shared with all readers. Mark en¬ 
velope for 73 International. 

A report from VP2MO, printed 
below, was received with plea¬ 
sure—it had been some time 
since he last wrote—and his ab¬ 
sence was explained in a casual 
and offhand manner. He has been 
busy “fitting into my new posi¬ 
tion,” which turns out to be one 
newly created to handle all of the 
“day-to-day matters pertaining to 
telecommunications” and report¬ 
ing directly to the Minister of Com¬ 
munications and Works. This in¬ 
cludes, of course, all amateur 
radio matters. Congratulations to 
VP2MO! 

Four National Days in November: 
1—Algeria and Antigua, 19 — 
Oman, and 24—Zaire; five Inde¬ 
pendence Days: 3 — Panama, 
18—Morocco, 22—Lebanon, 
25—Suriname, and 28 — Albania. 

Other notable days for you to 
mention when you make those DX 
contacts: 3—Culture Day, Japan; 
4—Flag Day, Panama; 5 —First 
Cry For Independence Day, El 
Salvador; 6—Green March Day, 
Morocco: 7—October Revolution 
Day, USSR; 8 — Queen’s Birth¬ 
day, Nepal, and Remembrance 
Day in Great Britain. It is Remem¬ 
brance Day in Canada on the 11th 
(which is Veterans Day, USA, and 
Armistice Day in France), and in 
Bermuda on the 12th. 

On the 14th it is Dynasty Day in 
Belgium; 15—Volkstrauer Day, 
Germany, and Proclamation of 
the Republic Day, Brazil (and the 
same in Yugoslavia on the 29th); 
17^Army Day, Zaire; 20—Revo¬ 
lution Day, Mexico; 23—Labor 
Thanksgiving Day, Japan; and the 
24th is Thanksgiving in the USA. 

ROUNDUP 

Australia. Time for the 
A.L.A.R.A. Contest again. (NOTE: 
Australians: Use locally issued in¬ 
structions for additional neces¬ 
sary details!) Everybody eligible; 
YLs work everyone, OMs work 
YLs only; combined phone and 
CW, 0001 UTC through 2359 UTC 
November 14, suggested fre¬ 
quencies 28.100-28.350, 


21.100-21.200, 21.350-21.370, 
14.060-14.235, 7.100-7.120. 
3.525-3.590. Each station may be 
counted twice on each band (once 
for phone, once for CW); no net or 
list operation, no crossmode. 
Contacts must be in accordance 
with operator and station license 
regulations. Call CQ ALARA 
CONTEST (phone), and on CW 
YLs call CQ TEST ALARA and 
OMs call CQ YL. Exchange: RS or 
RST, serial number beginning 
with 001, name; ALARA members 
add ALARA member before 
name. Logs: Single log entry, 
date/time (UTC), band, mode, 
callsign worked, RS(T) & Serial 
No. sent, ditto received, name of 
op worked, points claimed. 
Scores: 5 points for ALARA mem¬ 
ber contacted (logged, for SWLs); 
4 for YL non-member contacted 
(logged); 3 for OM contacted. 
Double all points for CW contacts. 
Must sign logs, showing your full 
name, callsign and address; no 
carbons, must be legible; logs will 
not be returned. Contest Manager 
decisions final. Logs must be re¬ 
ceived by December 31, 1987, by 
Mrs. Marlene Perry VK2KFQ, 31 
Cadell St., Wentworth 2648, 
N.S.W., Australia. A trophy will be 
given for the highest aggregate 
score over 5 years (1983 on) of 
any licensed YL op. Certificates 
for top scores: overall; Australian 
YL Novice CW; ALARA member 
each country and VK call area; YL 
non-member, each continent; 
OM, each continent; VK Novice; 
overseas YL Novice CW. 

Brazil. Anyone lucky enough to 
have worked Steve NN7X/ 
PY12BH from last July 1 to 10 
from his DX location on Fernando 
de Noronha should QSL by SASE 
to PY1ECL. 86/87 Callbook, ac¬ 
cording to PY1CC—another re¬ 
port from whom will be published 
soon. He covers the F de N DXpe- 
dition. 

China. John E. Felber K2BPR 
of International Intertrade Index 
sends us this picture of himself at 
the key of B7MC, aboard the M. V. 
Yangzijiang (Yangtze River) at 
Chongqing, with Cai Chu-ming, of 
Shanghai’s BY4AA radio club. 
The rig is a 200 Watt CW on 6.5 
MHz. 

Chang Han Dong, our People’s 
Republic of China correspondent, 
reports that he now IDs himself on 
the air (BY4AOM and other sta¬ 


tions) as Hans. He reports also 
that he had a surprise gift from the 
ARRL—it has made him an Asso¬ 
ciate Member for a year ending 
next July. He thinks maybe the 
honor came to him as a result of 
his becoming a correspondent 
with us, and says “Please be sure 
to send my heartfelt gratitude to 
the ARRL.” Another report from 
Han Dong will be published soon. 

Germany. Hans-Juergen 
Schalk DJ8BT sends us informa¬ 
tion about the 6th DARC FAX Con¬ 
test. See box on page 94. 

Great Britain. Shortwave 
Magazine carried a four-page sto¬ 
ry on “The Biggest Radio Event In 
The World” in its July issue— 
“The Dayton Hamvention 1987," 
by Rev. G.C. Dobbs G3RJV. It 
was more than the title suggests: 
G3RJV did his homework and 
gives a delightful account of the 
history of the event as well as a 
complete description of the 1987 
version. It also is complimentary. 
“In doing or seeing what I wanted, 

I was never defeated by lack of 
information or advice, just weari¬ 
ness.” 

Greece. Dr. Agis Sarakinos 
SV1ACS/W5WB invites “any¬ 
one in the USA who speaks Greek 
to join us [a group of former US 
hams now living in Greece] on 
14285 kHz every afternoon 1700- 
2200 Greek time.” He also asks 
associations of hams with com¬ 
mon interests (handicapped 
hams, Rotary, Masonic, Boy 
Scout, Red Cross, etc. hams) to 
get in touch with him. Write him at 
the National Technical University 
of Athens, 4 Chiou, Chalandri, 
Athens, Greece 15231. 

Ireland. Representatives from 
El also reported favorably on the 
Dayton event in the newsletter of 
the Irish Radio Transmitters Soci¬ 


ety (PO Box 462, Dublin 9, Ire¬ 
land). The address is given in 
case any ham club officer (or 
member) wants to send for the 
IRTS Yearbook for 1987/8 to see 
an outstanding example of what a 
club can do on behalf of the hobby 
in general and its own members in 
particular. 5-1/2” x 8-1/2” on 
glossy stock, 50 pages are devot¬ 
ed to IRTS information (regions, 
license information, visitor licens¬ 
es, awards and winners, affiliated 
clubs’ reports, the emergency 
network, contest and field day 
rules, QSL services, repeaters, 
band plans, and IRTS personnel, 
programs, and reports.) It is clear 
that new and potential hams are 
welcomed and get help from the 
IRTS. (The last 50 pages list El 
callsigns.) If you want to take a 
stab at sending your money for 
one, figure out the equivalent in 
your currency for four pounds—3 
pounds 50 pence for the book and 
50 pence for postage (surface 
mail). Or write first—they may not 
have extra copies available. 

The September issue lists rec¬ 
ommendations to Region I, lARU, 
some of which are: For Packet Ra¬ 
dio a frequency shift of 200 Hz 
should be used for 300 baud 
transmissions using FSK; for FM 
AFSK Packet Radio at 1200 baud, 
audio frequencies of 1200 and 
2200 Hz should be used, as in the 
Bell 202 standard; the following 
footnote shall be included in the 
Standard for Digital Communica¬ 
tions: “It is recognized that in the 
future higher data rates will be 
achievable through the use of dif¬ 
ferent modulation methods. It is 
recommended, however, that in 
all cases for the frequencies used 
for communication between the 
user and a network access point, 
the bandwidth of the transmission 
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should not exceed 12 kHz, i.e.,the 
bandwidth of an FM channel with 
25-kHz spacing. For links be¬ 
tween packet network nodes, 
higher data rates and larger band- 
widths may be used. For such 
high speed (greater than 1200 
baud) links, FM AFSK is not pre¬ 
ferred.” With respect to band- 
plans: In the “usage” section of 
the 144 MHz bandplan, the sec¬ 
tion 144.625 to 144.675 MHz shall 
be designated “Digital Communi¬ 
cation.” AFSK FM modulation 
shall be allowed in this sec¬ 
tion....In the “usage” section of 
the 432 MHz bandplan, the follow¬ 
ing sections shall be designated 
“Digital Communication”: 
430.600-430.800 MHz, 433.625- 
433.775 MHz. and 438,025- 
438.175 MHz,...145.225 MHz (S9) 
shall be added to the 144-MHz 
bandplan as an FM simplex fre¬ 
quency. 

Italy. 10 meters is coming back, 
and Mario Ambrosi I2MQP, now 
Secretary General for the Italian 
Amateur League [Many congratU' 
fations!] reminds us about the 
IY4M Beacon Robot—the Mar¬ 
coni Memorial Beacon Robot. For 
full particulars, see this column in 
the February, 1987, issue of this 
magazine, where DJ3NW of West 


Germany did a fine reporting job. 

Manuel F. Calero I4CMF of the 
lARS Reciprocal Licensing Unit 
(Via Giorgione, 16-40133 Bo¬ 
logna, Italy) tells us of the first re¬ 
ciprocal agreement to be signed 
with a country in Central and 
South America: Venezuela. He al¬ 
so sends “Terms and Condi¬ 
tions" for temporary licenses for 
foreigners, effective July 1987, 
Too long to report on here, they 
may be obtained from the address 
given above or, more rapidly, from 
the ARRL in Newington. 

U.S.S.R. An historic publishing 
agreement has been reached be¬ 
tween the U.S.S.R State Commit¬ 
tee for Publishing and Printing 
and the International Data Group 
(IDG—parent company of Wayne 
Green Enterprises) of Framing¬ 
ham, Massachusetts- PC World 
U.S.S.R. will be published begin¬ 
ning in early 1988 as a joint opera¬ 
tion of Radio i Svyaz and IDG 
Communications. This is a pio¬ 
neer implementation of the 
Supreme Soviet Decree of Janu¬ 
ary, 1987, on joint ventures. As 
the world’s leading publisher of 
computer-related newspapers 
and magazines (90, in 33 coun¬ 
tries), IDG states that its 14 million 
readers will benefit by direct ac¬ 


cess to information about the 
progress of technology in the 
U.S.S.R. The PC market in the So¬ 
viet Union is expanding rapidly. 
For example, over a million micro¬ 
computers will be sold in the Sovi¬ 
et school system in the next three 
years. IDG’s Axel Leblois said, 
“There is clearly a serious com¬ 
mitment in the Soviet Union to en¬ 
act economic reforms, and to 
build successful relations with for¬ 
eign partners.” 

Zimbabwe. Jamboree of the Ai r 
operators note: 1987 is the 75th 
Anniversary of the Girl Guide 
movement, so JOTA stations will, 
no doubt, give this event atten¬ 
tion; watch for Zimbabwe. 

The new Z2 Award is now avail¬ 
able. All DX stations work 5 Z2s; 
Zone 38 stations work 10; Z2 sta¬ 
tions work 15. Any band, any 
mode. Send US$1.00 or 10 IRCs 
with certified log extract (no QSLs) 
to Z2 Award, PO Box 2377, 
Harare, Zimbabwe. 



BRITISH WEST INDIES 
MONTSERRAT 

Errol Bobbie'* Martin VP2MO 
PO Box 113, Plymouth 
Montserrat, British West Indies 
Leeward Islands, Zone 8 

CHANGES IN VP2M*LAND 

As mentioned in the Roundup 
section, above, VP2MO is now the 
officer in the Ministry of Communi¬ 
cations and Works who is respon¬ 
sible for all ham radio matters. 

With ham license matters now 
the responsibility of one man 
rather than one of several respon¬ 
sibilities of one individual, pro¬ 
cessing and dealing with amateur 
radio matters has markedly im¬ 
proved, and it is the intent of the 
Administration to continue its 
good relationship with the ama¬ 
teur radio fraternity at large. 

It has been noted, however, that 
many persons have been using 
Form “A” for applying for a permit 
to operate here. This should be 
discontinued, and the proper form 
used. [See illustration to guide 
your creation of a dated letter of 
application if you have no form]. 
Under #8, list only the other call- 
signs you may now possess—not 
one that you want. Use space at 
the bottom of the form for any spe¬ 
cial requests. 

Mail the application along with 
two recent passport-type photos, 
a photocopy of the present license 


held, and a bank draft or bank-cer¬ 
tified check for “the amount of 
approx. US$7*’ made out to 
“The Accountant General.” Be 
sure to allow enough time so 
that you have your license to 
operate before you leave on your 
trip here. This is important, partic¬ 
ularly if you are bringing in any 
gear. Allow more than a theoreti¬ 
cal minimum of two months. The 
longest part of the process is wait¬ 
ing for the check to clear—trea¬ 
sury regulations require this. [Edi¬ 
tor's Note: Why not risk eight 
bucks cash, indicating in your cor¬ 
respondence that you have done 
so? The risk is small, you'll get 
your change, and save a big slice 
of time. This is free advice—so 
feel free not to take iti] 

About obtaining a VP2M call- 
sign: The fact remains that it is the 
intent of our local administration 
to preserve all resident callsigns, 
but there is no hard and fast rule. 
Each application will be reviewed 
and dealt with on its own merits. 
Unlike other independent coun¬ 
tries, we have only the one prefix, 
so differentiating between resi¬ 
dents and visitors we have only 
the option of the portable, which is 
a common way of doing it, interna¬ 
tionally. We do tend to favor grant¬ 
ing a VP2M call, however, for visi¬ 
tors who come here regularly for 
contesting, for example. We can 
appreciate wanting to have the 
feeling of "being a part of” some 
other country by having a resident 
callsign. 

On the other hand, look at our 
licensing system. All licenses ex¬ 
pire every December 31st and 
have to be renewed at the begin¬ 
ning of the next year. (So do driv¬ 
ers’ and other licenses.) So, since 
January 1 is a holiday, and licens¬ 
ing offices are closed, operating 
(or driving, etc.) is technically ille¬ 
gal. If we operate on that day with¬ 
out a valid license is it legal? If 
anyone works a VP2M station on 
that day and gets a QSL card, is in 
valid for DXCC? You bet your ev¬ 
er-loving COAX it is! 

The licensing authorities are 
aware of the situation and allow it 
to continue. To allow is to permit, 
right? And does this administra¬ 
tion have anyone else to satisfy 
besides itself? Hell, no, and it 
couldn’t care less what anyone 
else thinks. The administration 
has NOT declared anything about 
this operating to be illegal. Under¬ 
stand? 

VP2MO's report will be continued 
in a future issue. He shares his 
feelings that hams everywhere 
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must have better manners on the 
air and promote friendships 
around the world. 


APPLICATION FOR A LICENSE TO OP¬ 
ERATE AN AMATEUR RADIO STA¬ 
TION—MONTSERRAT, WEST INDIES 

_DATE 

1. Applicant’s name: 

2. Home address: 

3. Btrthdate: 

4. Place of Birth: 

5. Nationaltty- 

6. Evidence (Copy of passport or birth 
certificate) 

7. Class of amateur license held: 
_CALLSIGN 

8. Do you hold any other station license? 
List; [See text) 

9. Proposed station location on Montser¬ 
rat: 

10. Amateur band(s) proposed for use 

-Modes 

_Maximum input power 

11 Descriptton of radio equipment which 
will be brought to Montserrat or used: 

12. Estimated time of arrival: 

I HEREBY DECLARE THAT THE 
ABOVE IS A TRUE STATEMENT, THAT 
I UNDERSTAND AND WILL ABIDE BY 
ALL LICENSE TERMS, PROVISIONS, 
CONDITIONS, AS PER RULE 3 OF THE 
TELECOMMUNICATIONS ACT OF 
1949—REVISED EDITIONS OF THE 
• LAWS & ORDINANCE CAP 192 OF 
1959 OF MONTS ERR AT ‘' 

Name of Appircant fpnnt or type) 

Signature of Applicant 

Dale 



REPUBLIC OF KOREA 

Byong-joo Cho HL5AP 
PO Box 4, Haeundae 
Pusan 

Korea 607-04 

We are naming HL5AP as a Spe¬ 
cial Olympics-88 Correspondent 
for this column; his callsign for the 
period of the games will be 
HL88AP. (For more information 
about HL5AP see this column for 
April, 1987.) Following is his first 
dispatch to us. 

The Ministry of Communica¬ 
tions (MOC) of the Republic of Ko¬ 
rea (ROK) has made the following 
pronouncements: The basic ob¬ 
jective of amateur radio station 
support for the 1988 Olympics will 
be to provide mobile operation of 
HL8N, HL8A, and HL8V at 
Olympic Hall, Olympic Village, and 
the Stadium. From September 1 to 
October 5.1988, HL8N will use the 
call 6K88SOG (Seoul Olympic 
Game). HL8V will use 6K88KOG 
(Korea Olympic Game), and HL8A 
will use 6K88A for special opera¬ 
tions. 

Other club and individual sta¬ 


tions may use 88 in their calls. Any 
holders of amateur licenses can 
operate with those three stations 
for communications back to their 
own countries (QSP). Other HL 
stations that have registered with 
the Central Office can transmit to 
communist countries except for 
North Korea, but only Olympics in¬ 
formation may be transmitted. 



SWEDEN 


RuneWandeSM0COP 
Frejavagen 10 
S-15500 Nykvarn 
Sweden 

29 MHZ FM REPEATERS 

Communication through the 
help of repeaters in Sweden is 
now a reality on the 10-meter ama¬ 
teur band. The Swedish licensing 
authority has approved six re¬ 
peaters on a trial basis up to De¬ 
cember 31,1988. So far there are 
only two separate pairs of fre¬ 
quencies for them. Receiver (RX) 
input is either 29.560 or 29.580 
kHz, and the transmitter (TX) is 
100 kHz higher, 29.660 or 29.680 
kHz- 

The repeaters in Sweden (also 


on VHF) are identified by the club 
prefix, SK, followed by the num¬ 
ber for the call area and the letter 
R. The last two letters in the suffix 
identify a specific repeater. (A 
similar call, but with the prefix 
SM—e.g., SM5RKN—would be¬ 
long to a private ham operator.) 

The SK5RKN 29-MHz FM re¬ 
peater has been in operation 
since April. RX 29.580 and TX 
29.680. The RX locator is J089JK 
and the TX is J089KK. which is 
just outside the city of Strangnas 
at the Lake of Malaren. They are 
interconnected by 1,000 meters of 
telephone wire. TX power is 73- 
Wau input and the RX includes 
the In-Channel Select (ICS) sys¬ 
tem for excellent separation of 
channels and increased sensitivi¬ 
ty. This repeater is run by the radio 
club, Eskilstuna Sandaramatorer 
SK5LW. 

Other repeaters in operation 
are SK6RIC (29.560 / 29.660) run 
by Vasa Radio Club SK5DG in Al- 
ingsas, and SK6RFQ (29.580 / 
29.680) in Gothenburg, both on 
the southwest coast of Sweden. 
To activate these repeaters, you 
need a 1750-Hz tone. Try to whis¬ 
tle—that should work, too.^^ 

(SMOCOP's report will con¬ 
tinue next month.) 



BENEFITS FOR YOU 

QST, QSL Bureau. Awards, Low Cost Insurance, Operating Aids, 
(3overnment Liaison and More—Much More! 

^MEMiERSHIPAPPLrCATIO^ 

Name _ Call —_____ 

Street _ 

City _Prov./State _ PC/Zip- 

S25 in U.S. $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting 
proof of age, may request the special dues rate of $20 in the U.S $28 elsewhere, in U.S funds) 
Persons age 17 and younger may qualify for special rates, write for application 
For postal purposes, fifty percent of dues is allocated to QST, the balance for membership. 

_ Expires_ 

_ Bank. No._Expires_ 

The American Radio Reiay League 
225 Main St Newington, CT. 06111 USA 73 



for your 

FREE 

CATALOG 

DIAL 

1 - 800 - 426-2653 
or write: 

CABLE 

DISTRIBUTORS 

116 MAIN HW 
WASHINGTON, AR 71862 
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ROPAGATION 


Jim Gray WIXU 
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WESTERN UNITED STATES TO: 
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A = Next higher frequency may also be useful. 

B = Difficult circuit this period. 

First letter = night waves. Second = day waves. 

Q = Good, F = Fair, P = Poor. * = Chance of solar flares. 

#=Chance of aurora. 

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST. 

During many days of the month, be on the alert for VHF openings. 

Expect HF conditions for the first two weeks of the month to be fair to poor. The 
geomagnetic field will be unsettled to active, with storm conditions possible on or 
near the 1st and 2nd, and again on the 9th and 10th. 

The second two weeks of the month are likely to show improved conditions for 
HF propagation, with the geomagnetic field less active, except for the 23rd. 24th, 
and 25th, when conditions are likely to be poor again for the next few days. 

In general, November is a good month for HF propagation with seasonal noise 
levels far below those of the summertime. Early darkness will insure excellent 
activity on the lower HF bands 160 through 40/30 meters during the evening hours, 
with 10 meters closing first. On some days, 15 and 20 meters will remain open into 
the late evening hours, local time. 
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so WHAT? 

■ used to be a not-so-humble civil servant. No 
kiddingl Earlier this year I conducted a 
meeting in a microscopic, windowless confer* 
ence room with three other bureaucrats: my 
boss, my boss' boss, and a fellow who wanted 
to be my boss. Frankly, I didn’t want to work 
for any of them. No wonder I felt a little claus¬ 
trophobic. 

The Turning Point 

The meeting began innocently enough. I 
just wanted to tell everyone what a great job I 
had done on a project that held very little inter¬ 
est for me. You know. One of those I’ve-done- 
great-things-when-is-my-next-promotion 
meetings. Trouble popped up after about five 
minutes. My boss' boss—a fellow with an 
amazing overabundance of hair on his head— 
decided he didn’t like the connotations of a 
particular phrase buried in a paragraph of a 
subpart of an attachment to the annex of the 
test plan. Stifling a yawn? So was I. "Right!” 
my boss said: "We'll change it right away.” 
Then he went back to sleep. He really meant i 
would make the change. 

I guess I missed something. I couldn’t see 
why I had to change anything. "Why?” I sim¬ 
ply asked. The explanation that followed 
stretched my imagination and patience to 
their outer limits. (I think that’s why the head 
cheese had so much hair. He thought too 
much.) After fifteen minutes of struggling to 
follow a logically convoluted argument I just 
had one more question, "So what?’* 

Everyone sat back, stunned and eyes agog. 
The smallest man in the room licked his lips. 
He hoped his chance to get me under his 
thumb had come. It’s that simple. Those six 
letters and just the right inflection, coupled 
with certain physical expressions for empha¬ 
sis, marked a turning point in my previous life 
as a bureaucrat. 

I didn't make the change. I didn’t get pro¬ 
moted. I didn’t go to work for the short man. I 
came to work for Wayne Green instead. 

Tips for Authors 

Half the tale is in the telling, I know most of 
you don’t supplement your income much by 
freelance writing, much less make a full-time 
job out of it. I have some pointers, though, that 
may help you make a sale or two with your 
manuscripts. 

You probably wouldn’t write something 
down if you didn’t think it was interesting or 
exciting. You write an article because you 
want to share the information with lots of peo¬ 
ple, not to mention your desire for a few extra 
dollars. Make a list of the things that excite you 
about your subject and reasons other people 
may want to read about it. Then build that list 
into an introduction for your article. Make your 
points immediately and up front, or most read¬ 
ers won’t slog through the rest of the text 


by Larry Ledlow, Jr. NA5E 

trying to find a redeeming feature. Emphasize 
unique features of a project or begin with an 
interesting anecdote. Grab your readers' at¬ 
tention immediately, or after a few paragraphs 
they’ll ask, "So what?”. 

Pick your audience and stick to a particular 
level of delivery. Unless your subject has gen¬ 
eral interest, you’re wasting time trying to 
write for the whole spectrum of readers. If you 
write about a project that any Novice can 
build, then stay with that level. If you write a 
tutorial on phase shift keying, then you proba¬ 
bly want to aim a little higher. Two things will 
alienate readers faster than anything else: in¬ 
sulting their intelligence or writing far above 
their level of ability. 

Make your delivery in a clear, concise man¬ 
ner. Lists, outlines, and good photographs or 
diagrams always help the reader visualize the 
subject. Avoid asides that may distract the 
reader. 

Let’s Communicate! 

You will see many fine changes on the 
pages of 73, and I encourage would-be au¬ 
thors and long-time contributors to help us 
make these changes. If you have an idea for 
an article, please propose it in a letter with an 
outline. Call me on the telephone, and let’s 
discuss your idea. I also recommend that you 
request a copy of our editorial calendar so you 
better understand our plans. 

I expect you to find 1988 issues better than 
ever. We’ll cover better construction topics 
but also humanize the hobby a bit more. 
Watch for issues focusing on satellites, digital 
communications, public service and educa¬ 
tion, packet, automatic control of your shack, 
trouble shooting, QRP, DX, antennas, propa¬ 
gation, and much more. 

Drop me a line or give me a call. See you on 
the air, and hopefully in the pages of 73. 


Say you 
saw it 
in 
73! 
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Welcome, Newcomers! 


W elcome to Amateur Radio! Ham lingo 
can baffle a newcomer at first, but it 
doesn’t have to be a real impediment- Check the 
glossary of terms below to help you 
explore this fascinating new world. 

Radio Spectrum 

Radio waves, heat (infrared), visible light, 
ultraviolet light, and x-rays are all part of the 
electromagnetic spectrum. As the term 
radio wave implies, radio signals oscillate up 
and down much like waves in the ocean. How 
quickly a wave moves up and down is called 
frequency, and is measured in cycles (oscilla¬ 
tions) per second or Hertz (Hz). Kilohertz 
(kHz) and Megahertz (MHz) refer to thousands 
and millions of cycles per second, respectively, 
and are common units of radio wave frequen¬ 
cies. Another measure of a radio wave is wave¬ 
length, which is the distance between peaks of 
the wave. The higher the frequency, the shorter 
the wavelength. Radio waves are divided in seg¬ 
ments or bands. Here are a few the ham commu¬ 
nity is most interested in: 

MF—Medium Frequency-300 kHz-3 MHz 
This includes the AM broadcast band 535- 
1605 kHz and the 160-meter ham band (1800- 
2000 kHz). 

HF—High Frequency-3-30 MHz 
This segment covers the 80/75-, 40-, 20-, 18-, 
15-, 12-, and 10-meter bands. This is the most 
popular region for worldwide DX, or long-dis¬ 
tance operation. 

VHF—Veiy High Frequency-30-300 MHz 
Our two bands on this are 2 meters 
(144-148 MHz), and 1.25 meters (220-225 
MHz). The two meter band is just above the FM 
broadcast band. Repeaters, .stations that receive 
and rcbroadcast signals to allow broader area 
coverage, are extremely popular at these fre¬ 
quencies. The characteristics of VHF signals 
mean that communications are often limited to 
lineofsight- 

UHF—Ultra-High Frequency 
-300-3000 MHz 

UHF communications are also limited in area 
coverage, and repeaters abound on the 70-cm 
(420-450 MHz) band. The 23-cm (1240-1300 
MHz) band finds increasing use these days, but 
the 33-cm (902-928 MHz) band is vinually un¬ 
populated throughout most of the country. Many 
hams enjoy satellite (hamsat) and amateur tele¬ 
vision (ATV) communications at these higher 
frequencies. Frequencies above 1000 MHz are 
generally called microwave. 

Modes 

Mode has many meanings, but here it is the 
method used to package inf^ormation on a radio 
wave. 

CW—Continuous Wave 
Amateur radio’s first mode of communication 
was continuous wave or CW, which was useful 
for Morse code. This wave is transmitted to 
produce a tone whose length can vary f'dits” 
and “dahs”), and shut off for spaces between 
tones. Morse code is still referred to by hams as 
CW. 

AM—Amplitude Modulation 
Our first voice mode. 


FM—Frequency Modulation 
The first hi-fidelity mode. 

SSB—Single-Side Band 
An AM signal has two sidebands, called Up¬ 
per-Side Band, or USB, and Lower Side Band, 
or LSB. Both sidebands contain the same infor¬ 
mation. A clever way to save space on over¬ 
crowded frequencies is to use only one of the 
sidebands, but SSB equipment is more compli¬ 
cated than old, double sideband (DSB) AM ra¬ 
dios. SSB development was a major advance in 
radio communications. 

Digital Modes 

Information in this mode is represented by 
discrete units, or ones and zeros. Read up on 
these in our Packet and RTTY Loop columns. 
RTTY—Radio Teletype 
RTTY sends characters as combinations of 
two tones. One tone represents ones, the other 
zeros. For example, the letter A is 11000, and B 
is 10011. RTTY is a more efficient and faster 
mode than CW, because tone combinations are 
machine-generated from keystrokes on a type¬ 
writer-like keyboard, 

AMTOR—Amateur Teleprinting 
Over Radio 

AMTOR is a special form of of RTTY that 
checks itself for errors that arise during trans¬ 
mission. It was introduced about 10 years ago. 

Packet Radio 

Packet is latest in amateur digital communica¬ 
tions, and one of the most fascinating modes. 
Discrete “packets”, or bursts, of information 
are sent back and forth between packet stations. 
Each packet contains a line of information, sta¬ 
tion to and from addresses, routing data, and 
error correction codes. The protocol, or method 
of coding within each packet, is also referred to 
as AX.25, an amateur implementation of a com¬ 
mercial system. Packet is convenient for com- 
puter-to-computer communications. Many 
hams set up bulletin boards (BBS) not unlike 
computer BBSs accessed on telephone lines. 
The radio modem that interfaces the computer 
with a transceiver is called a TNC, or Terminal 
Node Controller. TNCs are the radio equivalent 
to telephone modems. They take data from a 
computer, “package” it, and send it on to the 
traasmitter. 

Image Modes 

These modes convey images. What follows 
are the three most popular in amateur radio. 
Look for more information on these modes in 
our ATV (Amateur Television) and in our 
Weathersats columns. 

FSTV—Fast-Scan Television 
This is the mode used to carry images to your 
TV screen. Hams have adapted this TV technol¬ 
ogy for their own needs and to see other opera¬ 
tors that they have contact with. Color FSTV has 
recently become more popular, 

SSTV—Slow-Scan Television 
So named because it requires almost 9 seconds 
to scan and display an image on the CRT. 

FAX—Facsimile 

Similar to SSTV, except that the scan rate is 
much slower (1 -2 lines/second). 


“Q’’ SIGNALS 

The language of amateur radio is riddled with 
strange three-letter words beginning with 
“Q”—you may have noticed that four of our 
monthly departments are titled with’em. 

They first came into being in the code-only days 
to a way to reduce common questions and state¬ 
ments to a short code and make communications 
more efficient. “Q” was likely chosen as the 
first letter because it’s the least common letter in 
the alphabet, and always always followed by 
“U”—if it was followed by anything else, it was 
a sure bet that it was a code. 

“Q” signals can be either questions or state¬ 
ments. Here are the most common ones, 
followed by an example.: 

QRL—“Areyou busy? I am busy.” Send this to 
see if a frequency is clear. 

QRM-‘ ‘Is my transmission interfered with? 
Your transmission is being interfered with,” 
Often said “Q-R-Mary” to distinguish it from 
QRN. 

QRN—“Are you troubled by static? I am being 
troubled by static.” Often said “Q-R-Nancy”. 
QRP—“Shall 1 decrease power? Decrease pow¬ 
er”. There are some hams devoted to elegance 
of low-power operation. Mike Bryce WB8VGE 
devotes his QRP column to them. 

QSB—“Are my signals fading? My signals are 
fading” Often said “Q-S-Baker”. “There’s a 
lot of QSB on the band” 

QSL—“Do you copy me, do you acknowledge? 
I copy, I acknowledge”. Hams exchange QSL 
cards to verify their contacts with each other. 
See “QSL of the Month” on page 6 for colorful 
and imaginative examples of these. 

QSO—Conversation. “Thanks for the QSO, 
Old Man”. 

QSY—“Shall I change frequency? Change fre¬ 
quency.” “Let’s QSY up 5 kHz.” 

QTH—Location. “My QTH is Peterborough, 
NH.” 

QRX—“When will you call me again? I will 
call you at (hours) on (kHz).” Our QRX column 
is devoted to Amateur Radio news. 

QRT —“Shall I stop sending? Stop sending.” 
“The phone’s ringing, I must QRT.” 

JUST PLAIN JARGON 
What’s a language without fun words and en¬ 
dearments? Following is a list of a few 
of ours. (Again, most descend from the 
CW-only days). 

DX—Long Distance. 

On HF this could mean contacts outside a 
ham’s own country, but on VHF/UHF DX 
could be the next county. 

OM-OId Man 
Man of any age. 

YL“Young Lady”. 

Unmarried woman of any age. 

XYL“Ex Young Lady”. Wife. 

Harmonics 

Children of the OM and the XYL. 

88s 

Hugs and kisses 
And lastly, .. 

73s- 

the very best to you! Enjoy our magazine! 

...de KAIHY 
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Never SAY DIE 


Wayne Green 
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ROSIER PROSPECTS 

Things are coming together for 
us—we’re finally heading in the 
right direction.. newcomers are 
up. After a 10% loss in newcom¬ 
ers per year for several years 
we’re seeing a turn-around. No, I 
don't ascribe it all to the Archie 
comic book. 

The critical element was the re¬ 
cent Novice voice breakthrough— 
and for two reasons Obviously 
the idea of being able to enjoy 
ham repeater communications is 
attractive, even restricted to 220 
MHz. But perhaps an overlooked 
aspect of this is the impact of 
the new regs on ham clubs. . . 
who suddenly have seen an indi¬ 
cation that the FCC admits there's 
an emergency 

Of course, the FCC telegraphed 
their concern over the gradual 
dying of the hobby when they 
tried so hard to replace the code 
requirement with a more diffi¬ 
cult technical test. Many ama¬ 
teurs ignored the technical as¬ 
pect of the proposals and whipped 
up emotions in less-smart hams 


by crying that the CBers were 
coming. 

I'm glad thatthe FCC didn't give 
up—even if they were responding 
more to the commotion over the 
threatened ham 220 loss than any 
serious interest in rebuilding our 
aging hobby. 

My goading of ham clubs to 
get busy recruiting Novices has 
been having an effect. The Nov¬ 
ice voice rules have given them 
a powerful tool—and they’re 
using it. The League has also 
been voicing an increased con¬ 
cern—another prod to gel clubs 
moving. 

We have one other force help¬ 
ing us—the sun. With the sun 
spots increasing we’re getting 
more and more openings on our 
higher bands—plus more hours of 
action on 20m. This has increased 
the general ham energy level, 
building up spirits. It's difficult to 
get all excited about a hobby 
where the crummy bands are 
dead most of the time. 

A Serious Increase 

So we’re starting to see the first 


serious increase in Novices in 
years. Will we be able to keep it 
up? That's largely in the hands of 
our clubs. If they run Novice class¬ 
es and get radio clubs going in 
their local schools, we'll see 
things improving. 

One more powerful factor is at 
work. Fred Maia W5YI. together 
with Gordon West WB6NOA. 
have put out a Novice Voice Class 
package—booklet and tapes. The 
best part of it is they’ve gotten Ra¬ 
dio Shack to list it in their catalog! 
That could get the product where 
millions will see it. It sure isn’t go¬ 
ing to hurt. 

I tried a few years ago to interest 
Radio Shack in a similar project, 
but they didn't see amateur radio 
as having any prospects for 
growth then. Heck, they wouldn't 
even test the idea just to see if it 
would work. Let’s hope it works 
out and Shack will continue to car¬ 
ry the product. 

Culture Shock 

If we really do start seeing 
youngsters showing up on our 
bands we’re going to have some 
problems. I’m not talking a gener¬ 
ation gap—we’ve got a double 
generation gap. Most of us are 
about 45 years older than the new¬ 
comers, so we’re going to have 
some problems finding things to 
talk about. 

Heck. I find I’m having prob¬ 
lems—and I'm the same age 
as the average ham today. The 
difference is that I've chosen 
not to retire, so my interests are 
quite different. It seems to me 
that about 90% of the hams I 
find on the air today are retired— 
which is logical. The few who are 
still working are earning a living 
instead of operating. So the re¬ 
tirees. who can ham during most 
of their waking hours, are who's 
there. 

How are you going to communi¬ 
cate with a 13 year old? At least 
twenty years ago you had some 
teenagers around the house, so 
Continued on page 12 
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To enter your QSL. mail it in an envelope to 73, WGE Center. 70 Rte. 
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Manuscripts 
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or damage to any material. Please en¬ 
close a stamped. seK-addressed en¬ 
velope with each submission Pay¬ 
ment (or the use ot any unsolicited 
material will be made upon accep¬ 
tance A premium will be paid (or ac¬ 
cepted articles that have been submit¬ 
ted electronically (CompuServe ppn 
70310.775 Of MCI Mail ' WGEPUB") 
or on disk as an IBM-compatible ASCII 
file. All contributions should be direct¬ 
ed to the 73 editorial odices. 'How to 
Write (or 73" guidelines are available 
upon request US citizens must in¬ 
clude their social security number with 
submitted manuscripts. 


Subscripllon Informallon 
Rates: in the United States and Pos¬ 
sessions: One Year (12 issues) 
S24.97; Two Years (24 issues) $45.47. 
Elsewhere: Canada and Mexico— 
$39.00/1 year only, US (unds. Foreign 
surlace mail—$45.00/1 year only, US 
(unds drawn on US bank. Foreign air 
mail—please Inquire. To subscribe, re¬ 
new or change an address: Write to 
Subscription Department, PO Box 
931, Farmingdale NY 11737. Return 
postage guaranteed For renewals 
and changes o( address, include the 
address label from your most recent 
issue o( 73 For gdt subscriptions, in¬ 
clude your name and address as well 
as those o( gi(t recipients. For ques¬ 
tions concerning your subscription, 
call toll (ree 1-800-227-5782 To place 
subscription orders, please call us toll 
(ree at 1-800-722-7790 between 9 am 
and 4:30 pm Eastern time or wrile to 
73, Subscripllon Department. PO Box 
931, Farmingdale NY 11737. 73Ame- 
tBur Radio (ISSN 0745-080X] is pub¬ 
lished monthly by WGE Publishing. 
WGE Center. Peterborough NH 
03458-1194. Second class postage 
paid at Peterborough NH 03458 and at 
additional mailing offices. Canadian 
second class mail registration number 
9566. Entire contents copyright © 
1986. WGE Publishing. All rights re¬ 
served. No part o( this publication may 
be reprinted or otherwise reproduced 
without written permission (rom the 
publisher Microfilm Edition—Univer¬ 
sity Microlilm. Ann Arbor Ml 48106 
Postmaster: Send address changes 
to 73 Amateur Radio. Subscription 
Services. PO Box 931. Farmingdale 
NY 11737 Nationally distributed by In¬ 
ternational Circulation Distributors 
Contract: The mere opening of this 
magazine establishes a binding legal 
contract between you and the publish¬ 
er. Thus you are hereby directed to 
become a royal pain in your ham club, 
egging them on mercilessly to bring in 
youngsters and get them Noviced. 
Neither rain nor a sudden expedition 
surfacing on 20m shall deviate you 
from this course 
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Congrats to 
KA9PMK! 


David Rosenman KA9PMK received the 
1987 Young Ham of the Year Award at the 
ARRL Southwestern Division Conference 
in Scottsdale, Arizona, on October 10th. The 
16 year old Advanced Class licensee has 
been on the air since age 11. The precocious 
young man has devoted countless hours 
to public event communications support and 
recently served as aid de camp to US Olympic 
Committee President Robert Hemlick. David 
helped translate Spanish and Portuguese 
during the Pan American games in Indiana¬ 
polis. He also speaks Italian and French. 
Westlink and Yaesu USA presented David 
with an FT-757 HF transceiver and power 
supply. 

430-440 MHz 
Threat 


The possibility of hams losing this spec¬ 
trum hemisphere-wide looms.Vern Riportel- 
la WA2LQQ reports that Friday, September 
25th. the representatives of the Mexican gov¬ 
ernment at the 1987 Mobile Radio World Ad¬ 
ministrative Radio Conference in Geneva put 
forth a demand to reassign the current ama¬ 
teur radio spectrum from 430-440 MHz to 
land mobile use on an expedited basis. Mexi¬ 
co indicated it had strong support from other 
Central and South American nations, and not¬ 
ed that even if it were turned down by the 
WARC body as a whole, it may unilaterally 
make this reallocation. The US delegation 
was caught off-guard by the unexpected mo¬ 
tion and spent the weekend attempting to rally 
support for the measure. 

Ears to You 


100 sight-handicapped radio stations 
throughout the USA are broadcasting special 
news, editorials, and programs as varied as 
the world itself, for the sightless, and anyone 
else with a reading disability. 

This free service is operated almost entirely 
by volunteer readers. Special closed-circuit 
receivers are also furnished at no cost. 

Anyone with a visual impairment may locate 
the reading service nearest them by writing to: 
the Association of Radio Reading Services. 
1133 20th St- NW. Suite 250. Washington DC 
20036. 

Cocos-Keeling 


Starting November 25th, 1987, F6GVD 
Hans, and G3AAV Victor will be QRV from 
Cocos-Keeling Island for 2 weeks. No specific 
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time or frequency is available, The first 10 
minutes of the hour operators will listen for 
GRP stations, and at the half-hour for handi¬ 
capped operators. 

The calls are VK9YH Hans and VK9YV 
Victor. QSL via QSL Manager VK9YC or direct 
to F6GVD. 

Running Dogs' 
Choice 

Several new mainland Chinese stations are 
reported on the air. BY1CKJ says to QSL 
to Box 6206. Beijing. Peoples' Republic of 
China. Also. BY5RT gives Box 707. Fuzhou. 
Peoples’ Republic of China, as his QSL route. 
Finally, BY2HIC has been heard on 14.028 
MHz at 0326 with an operator named Wendy 
at the station controls. 

GMT Dying 


The six atomic clocks at Britain’s oldest 
scientific institution, the Royal Greenwich 
Observatory, are running down. The observa¬ 
tory that gave the world GMT. marked the 
Prime Meridian, and became the ultimate ref¬ 
erence point for anyone setting a precision 
timepiece will be forced — 312 years after its 
inception-to ask others what time it is. 

Le Bureau International de I’Heure (Interna¬ 
tional Time Bureau) in Paris will become the 
new standard, after the Greenwich clocks tick 
their last. 

Mobiie Op Illegal? 


In 1937, the Minnesota Legislature passed 
a law prohibiting radios in cars that could copy 
police and emergency service transmissions 
It is still on the books, which means any mobile 
amateur in this state could be subject to arrest 
due to the wide frequency coverage of cur¬ 
rent rigs. 

Hams organized a movement to change this 
law, and a bill is now working through the 
legislature to make it legal for hams to have 
that receiving ability, provided 
•Convicted felons wait 10 years after their 
sentence expiration to use such a radio. 
•Such radios must be under the direct control 
of licensed amateurs. No unlicensed persons 
can operate these rigs, even to receive. 

This example can serve as a model for ama¬ 
teurs in states that still have such outmoded 
laws on the books. 

Western Sahara 


The Lynx group launched a joint project 
with the Saharan Arab Democratic Repub¬ 
lic (R.A.S.D.) authorities two years ago with 
the aim to establish amateur radio in this 


country. The R.A.S.D., formerly the Spanish 
Sahara, is located on Africa's northwest 
coast. The project was finalized in September, 
and is expected to be carried out soon. They 
will enter the R.A.S.D. from Algeria. 

Heard Is. Reheard 


Dan Shaw VK3DHFA/K9HI has returned to 
this rare DX spot for another 6-month stint. 

Aussie Novice 2m 
Phone? 


A proposal generated at the 1967 Federal 
Convention to give Australian Novices 
phone privileges on the entire 2-meter band 
received full support from Federal Councillors 
from all divisions except VK1. Apart from 
providing Novices more incentive, it arose 
from two considerations: 

•To give a common band for Australian pan-li¬ 
cense Class communications. 

•To accomodate the recent VJ/JA reciprocal 
licensing agreement. Japan has a long-stand¬ 
ing amateur Telephone-only license grade 
with VHF operating privileges and a no-code 
proficiency exam. Australia still has no no¬ 
code license class. 

Despite nearly unanimous support, this pro¬ 
posal was ignored at the Convention and so 
may have to wait for another year. 

Miami Pope Visit 


A Miami Radio Club coordinated communi¬ 
cations for the recent visit of Pope John Paul 
II to that city. The Miami Archdiocese selected 
the Sociedad Internacional De Radio Afi¬ 
cionados to organize and plan the communi¬ 
cations for the Pope’s visit to Miami on Sep¬ 
tember 10-11. 

SIRA Prez Rafael Estevez WA4ZZG took an 
unpaid leave of absence from work and 
worked around the clock for the last four 
weeks to prepare for the Pope’s arrival. He 
trained personnel and volunteers to operate 
115 hand-held and 3 base station commercial 
radio units. Dubbed “Operation Omnidirec¬ 
tional,” the Miami Papal network used a pair 
of commercial UHF repeaters, and several 
UHF and VHF simplex channels. Other hams 
and secret frequencies were in reserve for 
emergency situations. 

Thanks to. . . 


Westlink, TSRAC Bulletin,Delaware- 
Lehigh ARC News, W3PYF, VK3YJ. W4ATE. 
and VE3JPP for this month's news items. 
Keep’em coming to: 73 Magazine. WGE Cen¬ 
ter. 70 Rt. 202N, Peterborough. NH 03458- 
1194, Attn: ORX 
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Never SAY DIE 


from pBge 6 

you weren’t completely out of 
touch My youngest daughter is 
17 now. so I have an idea of what 
you’re up against. 

Their world is school, dates, 
sports, rock music . while yours 
is golf, picnics. 807s and TV. 
Greal mix. II doesn’t even help 
having been through the woods 
before, because most teenag* 
ers are convinced they know 
more than we do and don't want 
to hear about it. Kennedy and 
Lincoln were assassinated presi¬ 
dents—history. Lucy? Who's 
Lucy? 

It's going to be difficult, and 
we're going to need some help. 
Let’s not fight it because these 
Novices are our ticket to holding 
our frequencies. No matter how 
difficult, treat 'em right. . make 
’em welcome Get em to your 
club and see that they have fun. 
There's no way you'll be able to 
give them too much attention. In¬ 
vite ’em to your shack. If you’ve 
got a big signal, let ’em enjoy talk¬ 
ing to some DX. 

Due to the usual absurdity of 
government regulations you can 
let a pre-Novice operate your sta¬ 
tion while you are “in control”— 
like sitting nearby. But a Novice 
can only operate in the bands he’s 
licensed to use. Great, eh? You 
can let ’em talk, but you have to 
switch Your mother, if she isn't 
licensed, can operate the switch. 
No. don't ask me about the 
VOX and please don’t ask the 
FCC either. Just go ahead and 
shut up 

The FCC will let you do almost 
anything you want that isn’t actu¬ 
ally prohibited—unless you ask 
Then their normal response is to 
prohibit It. That’s the only safe 
move for career bureaucrats 

73 GROWTH 

Let's see—outside of the hams 
who are mad at me for wanting 
to substitute a tougher techni¬ 
cal exam for the code—those who 
are mad at me for wanting to in¬ 
crease the code speed—those 
who are mad at me for criticizing 
the ARRL—those who are furious 
with me for supporting ARRL— 
those who hate me for being pro or 
con on a hundred subjects—yes, 
outside of that majority, 73 has 
been growing faster than it ever 


has in the past. Not that many 
readers know where I actually 
stand on many things because I 
can argue heatedly either way— 
and do. 

Finding younger hams for the 
73 staff has been very difficult. 
When I first moved to Peterbor¬ 
ough 25 years ago I had no prob¬ 
lem in attracting a whole bunch of 
young college dropout hams. We 
had a ball, living in my 40-room old 
house with me cooking the meals. 
But with so few young hams to¬ 
day, there’s almost no one inter¬ 
ested in making amateur radio 
their career. 

Well, if I can’t find young hams 
to work in my hamshack testing 
new gear as it comes out, perhaps 
you'll lend a hand. Whenever you 
buy a new piece of ham gear I 
wish you’d check it out for a 
few weeks and then write and let 
me know what you think of it. I'm 
not so much interested in lab 


measurements as your objective 
experience. 

Let me know how easy it was 
to set up and use. How are the 
controls? Are they easy to use? 
Are some missing? Are some 
superfluous? How about the qual¬ 
ity of construction? If you have 
any problems, how’s their cus¬ 
tomer service? Perhaps you've 
made some changes, what 
and why? If you’ll let me knowhow 
the gear is working for you. Ill 
pass it along in 73 so we can all 
benefit from your good or bad 
experiences. 

Maybe you've finally gotten ac¬ 
tive on packet and would like to 
tell everybody what fun you're 
having. I’d love to have several 
letters a month from readers 
who've tried new ham interests 
and are fired up about ’em. 

Well be looking for hams who 
can write to help us test oul new 
gear. No. you don't get to keep 
it—all you get is the fun, the fame 
and a few bucks to keep your wife 
quiet. ( don't want there to be any 
ham gear on the market which 


hasn’t been reviewed in 73. Heck. 

I want to know as much as you do 
how something new works. 

Speaking of new, we’ve got my 
new hamshack perking. When we 
moved 73 from Peterborough five 
miles up to Hancock I had to start 
over. We’ve a nice tower and a 
massive Sommer antenna—driv¬ 
en by the ICOM 761. Now and 
then someone gets through to 
rare DX before I do, but not often. 
The first day I got it on the air I 
worked five HLs for the Worked All 
Seoul certificate (WAS). What a 
delight to call someone and know 
he’s going to come back. 

There's no way I can put in 
the hamming hours I’d like, not 
with five other publications—plus 
some other small businesses. 
So I need help in getting my 
hamshack set up for OSCAR, 
active on packet, more functions 
on my repeater, and so on. Find 
ham help today? It isnl easy, I’d 
tove to hear from anyone who 
might be interested. 

ASPEN HAMFESTETTE 

You a skier? Doing anything 
special in January? If I’ve got a 


yes-no on that pair, there’s a 
group of us who get out to Colora¬ 
do the second week of January 
most every year and burn up the 
slopes and the Aspen repeater, 
HTs in hand. 

This got started as a small ham 
industry meeting back in 1976 
providing a medium for a few man¬ 
ufacturers and dealers to get to¬ 
gether to talk about hobby and in¬ 
dustry problems. Local and vaca¬ 
tioning hams joined in, so now it's 
just a general ham skiing week m 
Aspen. 

We not only have a ball on the 
slopes, the apres-ski is fun, too, 
with group dinners at different 
restaurants every mght. 

For some reason the second 
week of January usually finds As¬ 
pen almost deserted, so there are 
no lift lines and no problems get¬ 
ting seats in restaurants. Let me 
know if you think you can make it. 
Yes. there’ll be some wives 
and the skiing skills range goes 
from bunny to gung-ho. I'm a fast 
intermediate, but slowing down as 
my old bones get brittler Hrl 


“How are you going 
to communicate 
with a 13 year old?” 



Quality, Perform¬ 
ance and Value • 
the better Part of 
Valor! 

Antennas, 
Mounts and 
Accessories for 
Land Mobile. 
From 30 to 900 
MHz 


Pro-am 
...by 

VALOR ENTERPRISES 

185 W. Hamilton St. 

West Milton. Ohio 45383 
Call Toll Free : 

1-800-543-2197 
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73 Review 


by Marc Stem NIBLH 

Kenwood USA, Corp. 
2201 E. Dominguez St. 
Long Beach CA 90801 
Price: $323 


Kenwood TH- 
Handheld 

High-Class Hand-Held Hamming 


N o matter how many times you look at or 
think about today’s equipment, one fact 
becomes clear: It’s amazing how much manu- 
facturers are cramming into smaller and 
smaller spaces. For example, the Kenwood 
TH-215A two-meter transceiver packs a lot 
more wallop than the handheld it replaced (the 
2600) more than a year ago—in a package 
that’s the same size. In fact, the TH*215A cor¬ 
rects many of the things that I find somewhat 
troublesome on my own TR-2600A. 

Great Stuff! 

Take the squelch, for instance. On the TR- 
2600A. Kenwood combined the squelch and 
volume controls into one position, rather than 
two. The manufacturer did this by using con¬ 
centric controls, one shorter than the other. 
The only problem is that many times when you 
turn off the 2600, you open the squelch and 
that can be a shock when you’re not expecting 
it. On the 215, the squelch and volume con¬ 
trols are in two positions, as they were on the 
older Kenwood TR-2500A, which preceded 
both the 2600A and 215A. 

Another area that Kenwood Improved upon 
is the liquid crystal display. On the 2600A, it is 
small but usable, and there is really no easily 
distinguishable way to determine the mode 
your rig is in—carrier-operated squelch for 
scan or priority mode, for example. Yes, there 
are indicators in the display, but they are small 
(a C for carrier-operated squelch) and easy to 
miss in the display. On the 215A, the display 
shows not only if the rig is in priority, but there 
is also a clear indication of the rig’s mode in an 
easily visible grid at the bottom of the display. 

Another interesting feature of the 215A is Its 
multiple tone capability. Instead of registering 
command entry into the microprocessor-con¬ 
trolled handheld with simple tones as was the 
case on the 2600A, you now have a range of 
tones which indicate an action has taken 
place. Each action seems to have a different 
sequence of tones, which is a good reinforce¬ 
ment if you have doubts that the action you 
wanted really happened. 

Still another improvement is the scan rate. 
Like the 2600A, the TH-215A has 10 memo¬ 
ries and offsets are stored for each memory, 
as well as any subaudible tone which may be 
needed- On the 2600A, there was no built-in 
range of subaudible tones. Instead, you 
had to buy a separate module to activate any 


tones. It’s a nice improvement and should be 
welcomed by those operators who need this 
feature. 

Another improvement for those who like to 
monitor many repeaters is a higher-speed 
scan rate for the 215A. Where the 2600A im¬ 
proved on the older 2500, the 215A rockets 
past the 2600A. The scan rate seems on the 
order of about 8 to 10 memories a second, 
which means that you’ll seldom miss a conver¬ 
sation, unless you have the carrier-operated 
squelch feature activated. If the carrier-oper¬ 
ated scan feature is activated, then you'll find 
the rig stays with one QSO until it's over and 
then moves on when the tail drops. 

The List Goes On 

The list of improvements goes on and on, 
but here's a look at some of the other key 
changes: signal strength meter is now part of 
the LCD, rather than at the top of the rig as on 
the 2600A; the keypad is smaller and uses 
soft-feel rubber keys which should last for a 
while; the reverse switch is on the front of the 
rig instead of the top; the offset switch is also 
on the front, instead of the top, and the enter 
key is plainly labeled. Also, the keyboard lock 
and transmit lock functions are no longer sep¬ 
arate and on the side of the rig where it’s easy 
to forget them. Instead, they are on the key¬ 
pad, too. 

With the number of functions that have 
been included on the front of the rig and with 
the ease of access, it’s quite evident that Ken¬ 
wood is finally realizing that many handhelds 
are used in place of mobile rigs, especially 
when you consider that most handhelds are 
now capable of three to five watts of output. 

The TH-215A falls into the five-watt catego¬ 
ry. Using a lightweight metal (magnesium, 
probably) rear case as the heatsink, the TH- 
215A is capable of five watts of output when 
13.8 VDC is applied to the rig. 

Another feature surely everyone will like is 
the 215A’s extended receive capbility. It re¬ 
ceives from about 141 to 163 MHz, which 
makes this rig useful for those people who 
want to listen to public service frequencies or 
the National Oceanic and Atmospheric Ad¬ 
ministration's broadcasts in the 162 MHz 
range. Of course, this is also a bow to competi¬ 
tive pressures because other rigs have had 
this feature for a long time. 

Some other interesting features of this rig 



Photo A. The Kenwood TH 215A Handheld, 


include the ability to store odd offsets in mem¬ 
ory 10; a battery saver which extended battery 
life; a tone squelch setting which works in 
conjunction with the built-in tones capability; 
memory lockout to skip over unwanted fre¬ 
quencies, and the multifunctional display. 

This package also comes with some good 
specifications. For example, it has three out¬ 
put levels, about 200 mA on low power. 2.5 
watts on high power with the battery, and five 
watts with 13.8 Vdc; maximum deviation is 
preset at the factory at 5 kHz; sensitivity of less 
than 0.2 uV; squelch sensitivity of 0.16 uV; 
selectivity of more than 12 kHz at -6 dB and 
less than 24 kHz at -40 dB, and 350 mW of 
audio, which is more than adequate in most 
situations. 

Swapping Accessories 

If you are in the market for this rig be aware 
of several things. First, unlike other, older 
handheld series that Kenwood has manufac¬ 
tured. the TH-215A has nothing in common 
with its predecessors. For example, I can use 
2500A accessories with the 2600A and vice 
versa. But, I can't use anything more than the 
speaker-microphone of the 2600A with the 
TH-215A. 

Also, the batteries have changed with 
Kenwood opting for the Motorola style twist on 
battery. So, where some people may have had 
problems with rails breaking on the older plas¬ 
tic battery cases, especially when the battery 
dropped, it is likely other people will have 
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problems with the two plastic retaining tabs 
which extended from the base of the TH-215A, 
This is only a observation, rather than an 
empirical result from prolonged testing. It is 
more than likely that people will use this rig for 
years with no problem. 

If you plan to use the five-watt capability 
when you're driving, be aware that the metal 
case becomes quite hot to the touch and if you 
lay it on plastic, it is conceivable you may mar 


the plastic with the rig. Be sure to keep it so 
that air circulates freely around the handheld. 

Finally, where Kenwood's documentation 
used to have a few problems, the instruction 
manual they send with the TH-215A is barely 
understandable and other than providing a 
semblance of an idea of what each function 
does and how to do it, you can probably figure 
out each function yourself about as quickly. It 
also omits certain things, evidently assuming 


that hams are little more than appliance oper¬ 
ators. One of the key items that is missing is 
how to wire up a speaker-microphone or head¬ 
set of your own. It’s nowhere to be found, 
although you are told how to wire up the 13.8 
VDC plug. 

Overall, the Kenwood TH-215A Is a worthy 
replacement for the 2600A. It’s worth a look 
and, in fact, if I was in the market for a hand¬ 
held today. I'd probably opt for this one.BH 


The Kenwood TH-205AT Two-Meter Handheld 

by Larry Ledlow, Jr. NA5E 

Good Heavens! Good Value! 


Number t3 on your Feedback card 


Kenwood USA Corp. 
2201 E. Dominguez St. 
Long Beach CA 90810 
Price: $260 


T hese days hams shopping for a 
handheld FM transceiver face some 
difficult choices. The TH-205AT/A/E models 
are Kenwood’s answer to shoppers looking 
for a functional two-meter rig without a lot of 
complicated or expensive features they 
don’t intend to use. Kenwood introduced the 
TH-205 and its 70cm sister TH-405 to satisfy 
those frugal hams who want good value In a 
hand-held radio. 

A Nice Package 

The TH-205 is a standard-sized handheld. 
The transceiver module (without the battery 
pack) matches the dimensions of an ICOM 
IC-2AT. The supplied PB-2 makes the 
Kenwood about W inch taller than the 
IC-2AT with its standard BP-3 battery pack. 
Specifically, the TH-205 measures 2 x 
7 X 1 Va" and weighs approximately 19 
ounces with the NiCd battery pack and 
antenna. Fashion-conscious hams will no 
doubt rejoice to find the rig’s tasteful black 
and gray color scheme matches most any 
shack accessory. This attractive package 
features two watts output with the supplied 
PB-2 and five watts output with the PB-1 
battery pack. The USA version also comes 
with a DC cable to operate from any 13.8-volt 
source to get 5 watts output. Low power 
output is approximately 500 milliwatts. 

The suffix AT designates the model 
equipped with a 16-button DTMF keypad. 
Other features and controls common to both 
TH-205 and TH-405 radios include up/down 
tuning keys; three memory buttons; scan, 
offset select ( ±/slmplex), and display lamp 
keys; frequency lock switch; and a multi¬ 
purpose LCD readout with frequency, offset, 
battery status, on air, and channel busy 
Indicators, The rig accepts 7.2-16 VDC in a 
receptacle adjacent to the BNC antenna 
connector. It also has receptacles for an 
external speaker and a microphone. The 
TONE switch atop the rig activates a sub- 
audible tone encoder. Selective hams who 
won’t let just anyone break their squelch will 
find the optional TSU-3 CTCSS tone squelch 
unit absolutely essential. The TSU-3 pre¬ 
vents the squelch opening unless the re¬ 
ceived signal contains the appropriate tone. 

On the Air 

Off the shelf, the TH-205AT receives from 
141.000 to 162.995 MHz and transmits from 
142.000 to 148.995 MHz. The user tunes 


frequencies with the up/down buttons in 
5-kHz steps. Depressing the tune buttons for 
longer than a second will cause the unit to 
tune quickly, somewhat greater than 3 MHz 
per minute. The fastest frequency change 
strategy is to select the memory channel 
nearest the desired operating frequency 
followed by fast tuning from the keyboard. 
The repeater offset is fixed at ± 600 kHz. 

Reactance modulation produces the 
frequency deviation for the transceiver. 
Several hours of on-the-air tests proved the 
rig worked well with favorable reports of 
transmitted signal quality. Audio quality 
from the small speaker is average and un¬ 
surprising, since the output is approximately 
350 milliwatts across 8 ohms and with 
10% distortion. Noisy environments would 
require an external speaker or headset. All 
handhelds suffer from this deficiency. 

The final power amplifier unit uses the 
back panel of the rig as a heat sink. This 
panel becomes noticeably warm after even 
short contacts. The operating manual 
carries a worrisome warning to keep the 
back panel away from plastic or vinyl 
surfaces when operating in the 5-watt mode 
for long periods. Installation of the metallic 
belt loop on the back panel should help dissi¬ 
pate the heat more efficiently. 

Kenwood rates the supplied PB-2 at 8.4 
volts and 500 mAh. This gives the user about 
an hour operating time in the high power 
mode. This rating assumes a duty cycle of 
one minute transmissions followed by three 
minutes reception. As usual, the NiCd pack 
gives very little warning of impending 
depletion, and the batt warning indicator on 
the LCD serves a useful purpose. The 
TH-205 uses a battery saver function, which 
turns a number of functions off after one 
minute idle time. The receiver reactivates 
when it detects a signal. Lithium batteries 
maintain memory and VFO settings while 
changing battery packs. 


The three memories retain frequency and 
offset information. Two keystrokes enter a 
frequency into memory from the main VFO, 
and one keystroke recalls the memory Infor¬ 
mation. The memory recall buttons actually 
toggle between the selected memory and 
the previous selection, whether it was the 
main VFO or another memory. 

The user initiates scanning on the TH-205 
by depressing the scan button. Only full- 
band scanning is available, and pressing an 
up/down tune button determines the 
direction of scan. The scan stops on a busy 
channel and does not resume until the user 
presses the scan button again. The scan 
rate is slightly less than the fast tune rate. I 
measured 2.9 MHz per minute. The radio 
will not scan its memories. 

Several other features are worth noting. A 
MONITOR button above the PTT switch tempo¬ 
rarily opens the squelch and allows the user 
to quickly check the channel for activity. This 
prevents fumbling with the squelch level 
setting to check for weak signals. The DTMF 
saves a little work, too. The rig will remain in 
transmit mode for two seconds after the PTT 
and first DTMF button are depressed. Each 
subsequent press of a DTMF key also 
activates the transmitter for two seconds. 
Therefore, the user can release the PTT and 
complete the dialing with very little hand 
coordination. Users with certain physical 
handicaps may really appreciate these 
features. 

A Winner! 

The TH-205AT represents good value. In 
today’s ham market, all hand-held FM 
transceivers command respectable prices. 
Price-conscious operators who are looking 
for a basic HT will find the TH-205AT more 
than adequate. Although a simple rig, the 
TH-205 offers a few nice features without 
adding a few hundred dollars to its price. 
Kenwood has a winner here JB 
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73 Review 


Number 14 on your Feedback card 

by Bryan Hastings KAIHY 


Alinco ALX-2T 
2-Meter Handheld 


Small and Simple 


Alinco Electronics, Inc. 
20705 S. Western Ave., Suite 104 
Torrance CA 90501 
Price Class: $250 (AC Charger, DC drop-in Charger, 
Tone Board, and EBP-3N 450-mAh Battery Pack) 


H and-helds—amateur personal communi¬ 
cation devices—have quickly evolved in 
the past 10 years, and the obvious trend was 
to make them smaller and pack more features 
in them. HTs became so over-featured, how¬ 
ever, that soon hams demanded one with few¬ 
er frills and made easier to operate. The ALX- 
series HTs from Alinco, their first mini line, are 
such rigs. 

They have been on the market only since 
mid-October. I spotted the 2-m prototype 
down at the Atlanta Hamvention in July, and 
220- and 440-MHz versions are also on the 
market. At the time I received the 2T for 
review, the tone boards weren't yet available. 

ALX Features 

The features are basic. The frequency is 
thumbwheel-set on the top panel of the rig, 
with three thumbwheels for the 1-MHz, 100- 
kHz, and 10-kHz digits. The 5-kHz offset is set 
with a pushbutton, also located on the top 
panel. You cannot set a non-standard offset 
frequency. 

The on/off/volume switch is adjustable, but 
the squelch isn’t. A three-contact jack for an 
external mike and speaker is between the vol¬ 
ume and squelch. To open the squelch, press 
its button on the top panel and keep it pressed 
for as long as you want it open. There is a 
similar switch for the lamp, which glows soft 


green and changes to red in the transmit 
mode. There is only one memory. 

The only “scan”feature is the priority 
switch, which allows the unit to monitor the 
alternate channel. There is a pushbutton on 
the top panel for dial and memory mode, and 
one for encoding a 1750-Hz tone. This tone is 
found only on the European version (2E) of 
this HT, since many European repeaters re¬ 
quire this tone for access. The memory chan¬ 
nel has its own 5-kHz offset switch, but the dial 
and memory channels share the single re¬ 
peater offset control. 

The keyboard on the front panel has only 
the numeric keys and the star and hatch, for 
autopatching. The DTMF tones are not user- 
audible. 

The transceiver also has a battery-save 
function, set by a slide switch on the front 
panel. Battery save lowers receive-mode cur¬ 
rent to a third of the normal setting. You can 
set the rig to battery save-high power, battery 
save-low power, or high power without the 
save. 

Operating Impressions 

I had no trouble assembling the rig except 
for a sticky battery pack. The antenna con¬ 
nectors are unusual. They are threaded and 
resemble RCA phone connectors. The audio 
is acceptable. 

Its big advantage is por¬ 
tability, I reviewed the rig 
with the 450-mAh battery 
pack (EBP-3N), which 
weighs only 12 ounces and 
has dimensions very close 
to the ICOM |i2-AT. With the 
smallest pack, the 2N, total 
unit weight is only SVz 
ounces, putting it under the 
Kenwood minis in size and 
weight. 

Now for the disadvan¬ 
tages. Bear in mind that 
these are ergonomic com¬ 
ments only, and don’t reflect 
on the electronic integrity of 
the rig. Some operators may 
not even see them as prob¬ 
lems. 

The biggest drawback is 
the difficult-to-dial single 
memory channel. It’s set 
with three recessed dials on 
the front panel that corre¬ 
spond to the 1-MHz, 100- 
kHz, and 10-kHz digits, and 



The Alinco ALX-2T with charging stand and 
AC adaptor. 

require a flat-edge blade, similar to that on a 
jeweller’s screwdriver, to adjust. You are also 
required to carry this special tool, though Alin¬ 
co provides it on the carrying strap. These 
controls are stiff, and in the half-dozen times 
that I reset the memory frequency, the soft 
plastic around the dial groove began to wear a 
bit. 

The priority function samples the alternate 
channel at three-second intervals and emits a 
tone when the alternate channel is busy. Its 
two distractions are the raspy screech of this 
tone, and the stuttering effect due to the se¬ 
lected channel audio dropping out during the 
sampling cycle. This stuttering is a feature 
common to most rigs with priority channel 
scanning. 

The thumbwheels for dialing the main chan¬ 
nel require nimble fingers. They are flanked 
from the top by the protruding dial lamp, on 
the right by the antenna connector, and on the 
bottom by a small protrusion, it can be diffi¬ 
cult to crank the wheels toward the lamp. In 
the same vein, the keypad keys are also very 
small, not widely spaced, and have modest 
detent. 

Accessories 

There are four battery packs available, 
which permit power outputs from two to four 
watts and from 30 to 90 minutes of operation 
time. This HT came with the 450-mHa battery 
pack, and a charging stand that accepts either 
110 VAC or 12 VDC with the AC and cigarette- 
lighter adaptors. 

Conclusions 

Bear in mind your particular circumstances 
when considering this rig. Are you looking for 
a pocket-sized rig to satisfy your basic com¬ 
munications needs? This rig is one of the low¬ 
est priced units available. The ALX-2T, one of 
the smallest and lightest HTs on the market, is 
a big contender in today’s heavyweight HT 
marketfl 


ALX-2T Specifications 

GENERAL 

Frequency Range 

144^147.^ MHz (2T) 

Operating Temperature 

-lO^Cto 460*C 

Power Supply 

Receive Requirement 

Batt. Save ON 25 mA 

Batt Save OFF 8 mA 

Transmit 

High (2 W) 750 mA 

Low (400 mW) 350 mW 

Dimensbns 

58 (V\0 X 141 (W) X 23 p) mm 

(including projections) 

66(W)x151 (H)x 28(D) mm 

Weight 

TX Section 

240g 

Power Out 

2.0 WMOOmW (7.2 V) 

Modulation System 

Reactance Modulation 

Max. Freq. Deviation 

±5kHz 

Unwanted Reflection 

RX Section 

Less than -60 dB 

Sensitivity 

12dBSINAD. less than 0.25 pV 

S/N more than 26 dB at 0.5 pV input 

Squelch Sensitivity 

Less than 0.25pV 

Selectivity 

More than ±7.5 kHzat --6 dB 

Less than ±15 kHz at -60 dB 

AF Output 

More than 200 mW (8Q load. 
10%di^ortlon) 
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Pete Putman KT2B 
353 Fieldstone Dr. 
Doylestown PA 18901 


Number 1 on your Feedback cord 


ICOM’s Classic IC-2AT: 

The Most Popular 
Hand-Held of All Time 

The IC-2AThas left an indelible mark on the amateur 
radio world since 1979. 


S tep right up, folks. Don't be shy! Look 
at this little beauty. I’m telling you, it's 
a marvel of construction, full of features and 
easy to use. Small enough to fit in your pock¬ 
et, too. Best of all, it costs only two hundred 
thirty dollars. At that price, you'll want two 
of 'em! Hurry ...hurry." Snake oil? Nope. 
Just amateur radio’s equivalent to the Model 
T: The ICOM IC-2AT hand-held, perhaps 
the most popular and enduring transceiver of 
all time. 

Since it burst onto the scene in December, 
1979, over 500,000 units have been sold 
world-wide according to ICOM America. 
It’s been manufactured in several versions 
depending on the country of destination, and 
has spawned a wealth of aftermarket acces¬ 
sories ranging from quick-charge adapters to 
drop-in mobile docking boosters. The IC- 
2AT also single-handedly created a strong 
market for hand-held amplifiers, typically 
running 25-35 watts output for 1-2 watts 
drive. 

73 readers first found out about this little 
marvel in the May, 1980. issue which fea¬ 
tured a full-page adverti.sement with a life- 
size photograph. The copy read, “When Is 
ICOM Coming Out With a Hand-Held?’ ’ and 
below the transceiver was the reply: "The 
Answer Is: Now!’’. This sent thousands of 
hams to their phones, charge cards clutched 
in one hand while dialing with the other. 
Initial orders overwhelmed dealers! The 
IC-2AT pioneered a number of features com¬ 
monly found on HTs today. It was the 
world’s first synthesized hand-held to use 
both thumbwheel encoding and detachable 
battery packs. It also offered a range of these 
packs for various charge rates and output 
power levels. This approach kept down¬ 
time to an absolute minimum. Other hand- 



IC()M’sIC-2AT 


helds on the market couldn’t be used while 
charging. ICOM also forced the rest of the 
industry to standardize BNC antenna connec¬ 
tors. 

Frequent visitors to hamfests will remem¬ 
ber a long period in the early ’80s when 


hamfest organizers didn’t have to advertise 
the door prize: an IC-2AT, of course. Many 
lucky winners went home with a second unit 
to back up their initial purchase of this HT. 
Some wound up with three and even four! In 
one case, the winner actually refused the 
prize and negotiated to get the second prize 
(an antenna tuner). Failing that, he accepted 
and turned the 2AT into ready cash at a bar¬ 
gain price, which he then .spent on the desired 
tuner. When asked why, he replied *i sure 
don’t need four 2-meter hand-helds." 

The First Runners 

The first modifications for IC2A/2AT se¬ 
ries radios made their appearance in the July, 
1981, issue of 73 , and (wouldn’t you know it) 
they detailed the installation of a non-stan¬ 
dard offset, using an extra CD4051 IC and a 
few cty^stals to do the trick. ICOM by this 
time had announced 10 accessories for the 
line, including 5 different battery packs. 
VoCom had come out with a neat little 
2-meter amplifier that produced 30 w atts with 
as little a.s 200 MW of drive—perfect for 
IC-2AT mobiling. A number of small enter¬ 
prises introduced battery eliminators for use 
in the car or base station, perhaps fueled at the 
time by a shortage of the official ICOM 
factory version. Subsequently, an article in 
the August, 1981, issue of 73 detailed a way 
to roll your own accessories for the IC-2AT, 
specifically a PTT microphone, trickle 
charger and the use of a K-Mart 110 camera 
case to protect the hand-held. 

By this time, both Yaesu and Kenwood 
were into their second generation of synthe¬ 
sized hand-helds, and Santee had jumped into 
the market to compete with ICOM. No 
problem, as ICOM stole the march on every¬ 
one by announcing the IC-3AT for 220 MHz 


18 73 Amateur Radio • December, 1987 




in December, 1981, and promptly sent every 
220 enthusiast running to the phone with 
credit card clutched in one hand as they fran¬ 
tically dialed with the other. More companies 
came out with accessory amplifiers and 5/8 
wave base-loaded antennas as the hand-held 
market in general was heating up. 

For most purchasers, the IC-2AT (or 
-2A, without the DTMF option) became an 
indispensable companion rivalling the family 
dog. IC-2ATS went to plane flights, ocean 
cruises, family outings, in hot air balloons, 
hiking, camping, skiing and bicycling. For 
the travelling ham. the rig proved indis¬ 
pensable. 

One climber took an IC-2AT up Mt. 
McKinley to communicate with a base station 
many miles distant. Scott Nelson. W7KUF, 
told this dramatic tale in the January. 1982, of 
73and detailed the climb of North America's 
highest peak with members of his Snowbird 
Expedition. He chose the IC-2AT because it 
was small, easy to use and didn't drain the 
batteries to operate such things as a display 
and other bells and whistles. His choice paid 
off during a very real emergency on the 
climb: The IC-2AT was pressed into service 
to request an airlift for an injured climber. 

In May, 1982, ICOM advertised the 
IC-4AT, sending the usual 440 MHz FM 
enthusia.sts flying to the telephones clutching 
credit cards. More modifications had ap¬ 
peared by this time, including several con¬ 
versions to MARS and CAP frequencies. 


Other manufacturers lowered their prices to 
compete with the 1C-2AT, which hovered 
about the $230 range but could be had for 
closer to $210 with judicious shopping. 

The years followed with innumerable 
modifications to batteries, frequency cover¬ 
age, DC supplies and all kinds of wacko 


“The IC-2A T became 
an indispensable 
companion rivalling 
the family dog. ’’ 


portable antenna designs for portable use. 
Other manufacturers continued to evolve 
new generations of hand-helds (and many 
of them adopted the slide-on battery pack 
system pioneered by ICOM) with more bells 
and whistles than ever before. The IC-2AT? 
It continued to sell at a steady pace, as did 
the IC-3AT and -4AT versions. But pressure 
was building on ICOM to come up with a 
comparable whiz-bang answer to their 
competitors. 

Updating a Standard 

So the answer came in 1984, with the 
IC-02AT and IC-04AT series radios, with 
scanning, memory storage and a backlit 


LCD display. Additional accessories were 
introduced, among them a VOX headset 
and a high-current battery pack. Many of 
the new accessories were interchangeable 
with the older IC-2AT/3AT/4AT series, 
however. ICOM had no intention of replac¬ 
ing the Volkswagen Beetle of HTs! 

Today, eight years after the unit's intro¬ 
duction, the picture is pretty much the 
same. The product line has added 23 cm 
in the form of the IC-I2AT, but the IC-2AT 
continues to chug along, albeit at a somewhat 
higher price. And it can’t claim to be the 
most popular grand prize at hamfests any¬ 
more (to the relief of owners with 7 or 8 
units). 

And the survival talcs are still told of the 
legendary endurance of the tough case and 
innards: drops from 70-foot towers; dives 
into a pool, retrieval, drying in an oven and 
springing back to life; flights out of a car 
window or door at 30 mph, hitting the ground 
and squawking back to life with a new battery 
pack. I can personally testify to the rugged- 
nes.s of the IC-2AT. After a fall and slide 
down a ski slope for 100 feet on top of one, 
buried about a foot under the snow, I rese¬ 
cured the battery pack, switched it on and 
heard a nearby repeater—as if nothing had 
happened. 

Yes, the IC-2AT has certainly left its mark 
on the amateur radio world over the past few 
years and will continue as an industry 
standard .BH 
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Larry R. Antonuk WB9RRT Number eon your Feedback card 

Technical Editor 


ICOM BP-4 Charging Adapter 


Our own technical editor beats the system. 



Rhoto A. Tile WB9RRTel-cheapo tC-BP4 charger adapter, inserted under 
the rails of the battery pack. See Figure I for foU layout on board bottom. 


P ractically every ham radio 
operator, and certainly ev¬ 
eryone involved with electronics, 
has at one lime or another experi¬ 
enced a feeling of absolute de¬ 
spair. The despair usually occurs 
right after the project you just built 
fails to work, or when that puff of 
creamy smoke comes out of your 
month-old rig, or as you watch 
your new tribander slowly drive 
itself through the garage roof. The 
feeling usually is a combination of 
extreme frustration, confusion, 
and sadness, followed by the real¬ 
ization that there really is no 
governing force in the universe. 

Physical symptoms that accompany these 
feelings include long sighs, drtwping shoul¬ 
ders, poor posture, and a knot in the abdomi¬ 
nal region. 

A Serious Deficiency 
Not having experienced any of the above 
situations recently, I had been feeling quite 
immune to any feelings of hopelessness. This 
all changed with the purchase of a simple 
battery pack for my IC-2AT. My original 
battery pack was getting a little weak, and I 



pads provide mounting paints for €Rl and Rl. 
Their dimensions are not critical. 


knew it was time for a replacement. After 
pricing new battery packs, it occurred to me 
that I could buy the empty BP-4 pack, fill it 
with slightly used NiCds that 1 could get for 
free at work, and have a perfectly good bat¬ 
tery-all for only SI5.25. I bought the BP-4 
pack at the next hamfest. 

A few days later I brought home some 
NiCds, secure in the knowledge that I was 
advancing ham ingenuity and outsmarting 
ICOM. I disassembled the pack, popped in 
the batteries, and screwed it back together. I 
plugged in the wall charger and stood there, 
my power plug in my right hand, my new 
cheap battery in my left, when I made this 
discovery—there was no hole on the BP-4 for 
the power plug! I turned the battery over 
seven or eight times, searching for the jack. 
There was none. It turns out that the battery 
pack with the unreplaceable NiCds has the 
charging jack, but the pack for the replace- 
ables doesn't! 1 had just spent $15,25 on 
something that I couldn't use unless I spent 
another $74.50 for the proper charger. 
(Please see paragraph one. ) So much for sav¬ 
ing money. 

I realized that 1 could simply cobble some 
jumper clips onto the two contacts on the 
bottom of the pack, hook them to a current- 
limited supply, and charge the battery. This 
was OK, but every once in a while I slammed 
the door too hard on the way out of the shack 
and the jumper cl ip would jump off (no doubt 
that’s why they call them that). I’d come back 
sixteen hours later to a completely uncharged 
battery. I toyed with the idea of converting an 
old HT-2()0 charger, but I knew that I'd get 
that project done sometime in 1998.1 needed 
a quick-and-dirty yet reliable setup to charge 
my battery. 


Eureka! 

The final result can be seen in 
Photo A. The adapter allows the 
regular wall charger power plug to 
be plugged into the BP-4 battery 
pack, charging through the output 
terminals. The small amount of 
circuitry on the board imitates the 
circuit found inside the standard 
pack. The adaptor slides onto the 
top of the battery, under the lips 
that normally hold the radio and 
battery together. It provides a 
solid means of providing contact 
to the ± terminals, and can be 
built in about thirty minutes. 

Construction of the adapter is quite simple, 
but it is critical in two areas. The printed 
circuit board used must be quite flexible, 
since it needs to bend slightly in order to be 
slid into the pack. Common dime-a-dozen 
hamfest boards work quite well. An alternate 
method is to use a piece of stiff plastic materi¬ 
al, and cement brass stock to it. The other 
critical spot concerns the 1 mm gap around the 
outside of the board. This prevents the traces 
from touching the ± terminals at the same 
time while the adaptor slides in and out. Fail¬ 
ure to include the gap on your board would 
cause a momentary short circuit each time the 
adaptor was used, which your battery doesn’t 
like. If the phone rang while the adaptor was 
exactly half way out, you’d return to a pile of 
smoking plastic. Don’t forget the gaps. 

You can etch the board, but the “X-acto- 
Knife-Cui-and-Peel” method works fine. I 
cut the side gaps with a file, running diago¬ 
nally across the edge of the board. The notch 
at the bottom of the board was cut in with a 
nibbling tool, but a file and some patience 
work just as well. 

The BP-4 adapter is certainly not a high- 
tech device. Until you get around to build¬ 
ing that Multi-Voltage/Digital Readout/Auto 
Cycling/Drop-In battery charger, however, 
it isa quick, cheap, reliable method for charg¬ 
ing “jackless” ICOM battcries.BI 


Parts List 

CRl im 14 JN414S Diode 
Rl 82 Q W Resistor 

Jl Cm.rial Power Jack (RS »274-I565) 

Thin. Flexible PCBixtrd Material 
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ICOM IC-12AT: 

The Exotic 23-cm I 
Hand-held Transceiver I 


RRST 1.2-GHz HAND-HELD 

WeVe graduated from watching Captain 
Kirk and Mr, Spock with nifty pocket communi¬ 
cators to the real thing. . a portable, 1-watt 
FM transceiver for 23 centimeters, courtesy of 
ICOM. It’s not quite as small as those leg¬ 
endary communicators, but it has a lot more 
features and doesn’t depend on dilithium 
crystals for its energy source. 

Plenty of Features 

The IC-12AT does make a compact pack¬ 
age. slightly larger than the IC-02AT/03AT/ 
04AT series radios at 6 Vs ** H x 2 Va W x 1 W 
D, With the supplied BP-3 battery case, this 
great little handheld makes for an easy tote at 
just over one pound. 

The output power is rated at 1 Watt and 
100 mW on high and low power settings, 
respectively. This should mean quite a long 
period between charges except that the 
current consumption is rated at nearly 900 
milliamperes in the high-power position. With 
the standard battery voltage of 8.4 volts, 
that means that the IC-12AT uses nearly 
7.5 watts battery power to generate that 1 
Watt output as well as run everything else 
on board. This rig draws 400 milliamps in 
the low power position, meaning 3.3 Watts of 
power are consumed to generate 100 mW 
output- Solid state microwave circuits tend 
to be rather inefficient. The batteries are dead 
after several hours of average-duty opera¬ 
tion on high power. The transceiver also con¬ 
nects directly to a 13.8-volt power source to 
eliminate the battery pack altogether. The bat¬ 
tery pack will even charge while connected to 
this jack. 

The IC-12AT accepts all of the accessories 
of the IC-OX series handhelds. Users familiar 
with with other radios in this series will find 
many familiar functions, including subaudi- 
ble tone selection and activation, DTMF sig¬ 
nalling, memory scan, programmed band 
scan, and priority channel mode. The IC-12AT 
features two new controls essential to 23 cm 
operation: BIT {Receive Incremental Tuning) 
and VXO (Variable Transmit Offset). The for¬ 
mer shifts the receive frequency up or down 
by 5 kHz from the display, while the latter 
shifts both. 

The antenna will surprise some folks. It’s a 
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The iCOM IC-12AT 23cm FM hand-held 
transceiver. 


''The IC-12ATaccepts 
all of the accessories 
of the IC-OX series. ” 

flexible vertical that attaches via a TNG con¬ 
nector (as opposed to the more conventional 
BNC connector), and I wonder why ICOM 
made the switch. After all, BNC connectors 
work at this frequency without any appre¬ 
ciable insertion loss. Further, a BNC would 


ICOM America, Inc 
2380-116th Ave.NE 
Bellevue WA 98004 
Price Class: $460 


allow easier connections to an external anten¬ 
na or an outboard amplifier using low-loss ca¬ 
ble. Besides, most hams are unfamiliar with 
theTNC, 

The Inside Story 

Internally, the IC-12AT has a few neat fea¬ 
tures. For one, the output stage is a power 
module instead of a discrete device—suppos¬ 
edly a first in hand-helds (according to the 
literature). The receiver is a dual-conversion 
design with no less than 3 bandpass filters 
before the 1st mixer to reduce spurious IMD 
products. A bonafide antenna relay is also 
employed instead of diode switching (this 
would account for some of the additional cur¬ 
rent consumption). 

The receiver scheme has the first i-f at 
59.55 MHz and the second M at 455 kHz. 
In fact, the second LO, i-f amplifier, mixer, 
FM detector, and noise amplifier are all on 
one 1C (similar to the Plessey designs of some 
years ago). Although not unusual, it saves a 
lot of space, which is at a premium! The trans¬ 
mitter uses six stages to get to the final out¬ 
put power. 

A Performance Test 

Now for the burning question: How well 
does this rig work? After all, the 23 centimeter 
band presents a new challenge for hams fa¬ 
miliar with 2 meters and 70 centimeters. A 
number of tests would determine the unob¬ 
structed maximum usable path, as well as the 
range through a fair amount of obstructions— 
such as a stretch of woods. A cleared field 
about 1/2 mile in length and nearby woods 
provided a suitable test environment for two 
IC-12ATS. 

Both high and low power settings easily 
yielded clear communications over the length 
of the field. The effects of multipath from near¬ 
by objects were minimal. Trees noticeably at¬ 
tenuated the signal, and communications 
were completely lost after about 1/2 mile of 
separation through the woods of mountain 
laurel and pine. 

During this test the more pronounced ef¬ 
fects of multipath reflections and refractions 
became apparent. By remaining stationary 
and moving the IC-12AT through an arc 
of 90 degrees, 5 feet above the ground, no 
fewer than 20 peaks and nulls appeared in 



that arc! Obviously, trees cause a problem 
with 23 cm. 

A fairly unobstructed view of a nearby 23 cm 
repeater should prove a useful operational en- 
vironment. The only consideration might be 
path loss, which in dry air at this frequency 
could allow about 2.5-3 miles (assuming a 
free-space attenuation figure of 4 dB/mile in 
clear air). Thus, if the handheld presented a 
full^quieting signal adjacent to the repeater, it 
might be 10 dB noisier at that distance. Re^ 
member that this only applies to dry air! Smog, 
haze, and moisture droplets will significantly 
increase the path loss, so much so that you 
might not be heard at all several miles away in 
heavy rain. 

Consider another scenario: The Dayton 
Hamvention. Thousands of handhelds there 
transmit on frequencies from 50 to 450 MHz. 
A move to 23 cm with a set of IC-l2ATs would 
avoid the crowd and the accompanying in¬ 
termodulation problems. But what about 
reliable communications throughout the 
show grounds, both inside and out? Point- 
to-point communications in the flea market 
area should be easy. From the flea market 
to deep inside the arena contacts may prove 
difficult. 

Radio wave reflection and refraction 
become apparent at microwave frequencies 
with surprising results. Some users of UHF 
hand-held radios claim performance is 
markedly better than at VHF in crowded 
environments like the inside of an office build¬ 


ing. Remember that a lot of people cast clouds 
of doubt on the utility of mobile bands above 
800 MHz, and look at the growth of users up 
there today. The bottom line Is that propaga¬ 
tion at 23 cm is different from the more com¬ 
monly used ham bands, and it holds plenty of 
surprises for those willing to experiment. 

Conclusion 

Yes, the IC-12AT is exotic, all right, 
but fully functional. Its fairly sensitive re¬ 
ceiver and respectable output power will 
allow efficient communications over a limited 
range. It is easy to set up and use, although 
battery consumption is very high. The sup¬ 


plied TNC antenna connector makes quick 
connections to other antennas and amplifiers 
somewhat inconvenient. 

The rig holds plenty of potential for those 
who want to get away from the crowds on 
the lower bands. Experimenters should find 
plenty of exciting ideas to try out, especially 
with compact, high gain antennas. How about 
a vertical dipole driven element with a screen 
reflector? I’d like to see one of those out at 
Dayton in ’88. And should we eventually 
launch an amateur satellite with 23 cm FM 
capacities, just imagine as you press the PTT 
line. .. 

“Beam me up, Scotty!”.B 


TECHNICAL SPECIFICATIONS: ICOM IC*12AT TRANSCEIVER 

Specification 

Claimed 

Frequency Coverage 

1260-1299.99 MHz 

Receiver Sensitivity 

.32uVfor12dBSINAD 

Squelch Law 

.1 uV 

Spurious Rejection 

> 50 dB 

Output Power HI 

1 Watt (measured on Bird 43) 

LO 

0.1 Watt (measured on Bird 43) 

Current Drain: 

65 mA 

(receiver squelched) 


Unsquelched, max. audio 

250 mA 

Transmit, low power 

400 mA 

Transmit, high power 

900 mA 


I VISA I (MostwCoid 


^ COMPm-ERS 


5225 EHRLICH RD 
TAMPA, FL 33624 


300/1200 BAUD int. MODEMS —$89 

FREE SOFTWARE AND MEMBERSHIP TO THE SOURCE & COMPUSERVE 


^Seagate 


-20 mb HARD DRIVES - $279 w/ coiitroller 

-THEIR ENTIRE LINE - $CALL! 


icroftics 


ultrestarXr -$749 

- 10 mHz, 2FL, GRAPHICS CARD, MONITOR, TAR-SER, CLK-CALENDAR, 640K, MORE! 


ultrstar 


-LOTS OF EXTRAS! 

10 mHz MONO MONITOR & GRAPHICS CARD STANDARD! — $1145 


1-800-255-1674 


1-800-330-0828 
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NumlMr IQ on your F«ecR>ack card 


hy Bryan Hastings KAIHY 


Yaesu FT-727R 
The First Duoband HT 


Yaesu USA 
17210 Edwards Rd. 
Cerritos CA 90701 
Price Class: $520 


More Features in 
Less Space 


Y et another stride has been made to 
pack more and more features into 
less and less space. In November of last 
year, Yaesu began marketing the FT> 
727R, an FM handle for the 2m and 70cm 
amateur bands. This HT, with the FNB>4A 
battery pack, measures approximately S'" 
high X 3" wide x 1^.^” deep and weighs a 
little under ^V^ lbs, It hosts a daunting ar¬ 
ray of features. This review discusses how 
relevant, and even how employable, some 
of these 40'Odd functions are. 

Take note that the first version of this 
handle had some limitations, and Yaesu 
soon replaced it with the present model in 
February, adding $30 to the price tag. This 
review covers the present model. 

The top panel of the rig, where the fe¬ 
male BNC connector for the antenna is 
located, has three push switches forO.SW/ 
5.0W Power Out, Lamp, and VOX; the 
Squelch and On/OffA/olume controls; and 
three jacks for earphone, mike, and “Com¬ 
puter-Aided Tuning’’(CAT). More about 
CAT later. 

You might expect a dual-band rubber 
duck to compromise somewhere. Indeed, 

70 cm gets short shrift with the supplied 
YHA-27 flex antenna. Several people re¬ 
ported getting much better performance 
out of a V4 "-wave on 440 MHz, though they 
had no troubles getting out on two with the 
YHA-27. 

Sensitivity for the VOX is set by the High/ 
Low small recessed slide switch on the 
FT-727R’s back panel. Take note that the 
VOX function works onty with an external 
audio output and mike, such as the Yaesu 
YH-2 Headset. This makes sense when 
you consider the feedback problem result¬ 
ing from the internal mike picking up audio 
from the speaker—they are less than an 
Inch apart. Unfortunately^ there’s no readi¬ 
ly accessible control for the VOX delay, 
and I find the delay too short. 

The LAMP on/off switch is very handy. Many 
HTs. like many digital watches, provide 
switches which have to be kept manually de¬ 
pressed to keep the lamp lit. The lamp ade¬ 
quately illuminates the LCD readout screen, 
though unevenly, since it is located on the 
lower right of the screen. The keys on the 
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PtiotoA. Front panel of the Yaesu FT-727duaLhand HT 
for 144- and440-MHz operation. Power output is 5 Watts 
with the battery pack shown. 


keypad glow green when the lamp is on. 

The right side panel has the Tone Burst/ 
PTT, and the left, the func, press switches. All 
three have good detent, though you have to be 
careful to press the right switch when using 
the PTT, since it is located under the same 
rubber covering as the Tone Burst, 


The ON AIR/BUSY and battery lamps are 
at the top left of the front panel. Moving 
down this panel from them, we find the 
speaker (approx. 1 VA^diameter) and mike, 
then the multifunction LCD screen. Below 
the screen is the 20-key keypad, each with 
a primary function, marked on the key, and 
an alternate function, marked above the 
key and activated by the func switch. 

727R Keyboard Functiorts 

How do these functions shore up? The 
’727R has most of the now-standard fea¬ 
tures of HTs—ten memories; frequency di¬ 
aling from a numerical keypad, which can 
also be used as a touchtone pad; standard 
and programmed frequency offset entry; 
band, programmed, and memory scan; 
and frequency lock. A beep option ac¬ 
knowledges keystrokes, useful here since 
the keypad keys don't have good detent. 
The beep, however, is the same tone for 
any key depressed. 

Two less common features are the 
SAVE function and battery life display. 
The save function allows the user to 
save on current drain In the receive 
mode by turning the receiver off for 
up to 9 seconds, and then reactivating for 
V 2 second. There Is a cycle timer on the 
screen that counts down to “0“ before the 
frequency display. The radio will stay in 
receive as long as there is a signal present. 
In the present version, the battery-saver 
function restarts after transmitting. In the 
old version, key-up deactivates the bat¬ 
tery-saver function. 

The battery command lets the user mon¬ 
itor battery drain by a voltage display on 
the screen. The scan function is adequate 
but has some limitations. 

First, it takes almost two minutes to scan 
one megahertz in 10-kHz steps. Second, 
there’s no way to mask out unwanted fre¬ 
quencies in a scan. Finally, the pro¬ 
grammed scan is awkward. A conventional 
programmed scan is set by entering the two 
boundaries of the scan and the step size. The 
FT-727 requires you dial in the starting 
boundary, then the number of steps to take 
You have to calculate the number of steps by 
the step size to get the scan range!—and that 






range is limited to 
99 steps X 10 kHz/ 
step = 990 kHz. or 
just under one mega¬ 
hertz. Also, when 
the receiver stops 
at a busy frequency, 
the programmed 
scan deactivates. 

To scan the same 
portion of spectrum, 
you have to first dial 
in the original 
boundary. All in all, 
the programmed scan 
is limited and cumber¬ 
some to use. 

The FT-727R*s mem¬ 
ory capacity is quite ad¬ 
equate. It has 10 memory cells, and you 
can store non-standard offset frequencies 
in the first four. This is a big improvement 
over the original model, which accepted 
only three standard offset frequencies 
into memory (the other 7 cells were for 
simplex). You can set and enter the offset 
into a memory conventionally by using 
SHIFT and the ~ or + repeat key. The alternate 
(and easier) method, however, is to enter 
the receive frequency into memory, and 
then dial up the transmit frequency and enter 
/ha/ into the same memory cell, using the tx m 
command. 

The memory mode is easy to use. It requires 
only 2 keystrokes to enter a dialed frequency 
into memory and only one keystroke to recall a 
memorized frequency when the rig is in the 
memory mode. There is also a call (priority) 
memory, a frequency that can be recalled with 
a single keystroke. 

One curious feature is cross-band opera¬ 
tion, with the transmit and receive in different 
bands. I went up to the local Pack Monadnock 
mountain and hooked up with Ted W1ALE 
in Concord NH (40 miles NE, as the electro¬ 
magnetic wave flies). He has both a 440 
and 2m repeater in Concord. I transmitted 
on two and received on 440. Imagine the 
confused looks on the faces of the people 
monitoring the one-way conversations on 
each machine! I am hard put to think of a real 
use for this feature. A dual-band single side- 
hand handle would be really neat for OSCAR 
10 work. 

The combined S-meter/Power out/Memory 
cell indicator is a clever design. All of this 
is represented by a 10-element (each element 


Photo B. Top panel of the 727R. 

numerically labelled) LCD bar graph 
at the bottom of the screen. When in memory 
mode, only the element of the memory 
cell called up shows. Its only falling is that 
the display doesn’t return to the original mem¬ 
ory cell flag after transmitting in memory 
mode. 

Just What Is CAT? 

Computer-Aided Tuning means remote 
control of the rig from a computer’s serial 
port, and a number of Yaesu transceivers 
use CAT. Digital data is transferred serially 
at 4800 bits/second. The proper initializ- 


‘‘Calculate 
the number of 
steps by the step 
size to get the 
scan range!” 


ing command from the computer prompts 
an acknowledgement response from 
the ’727R, a process called “handshaking”. 
All functions on the rig can be controlled from 
the computer. Rig memory is limited only 
by the memory of the computer, and the 
rig’s scan rate can be increased from 1-2 
channels/second to up to about 3-4 
channels/second. 

Yaesu wasn't fully prepared to support 
CAT when they introduced the rig on 
the market. Charlie N3CXO made 
several unsuccessful attempts 
to obtain the ASCII codes from 
Yaesu about a month or so 
after the new version of the 
FT-727 came out. Engineer¬ 
ing Consultants in Brea, California, 
produced the first software/hard¬ 
ware package to interface the 
727R with a computer (Commodore 
64) only last June. According to 
Bob NI6R this lag occurred be¬ 
cause they had to “reverse- engi¬ 
neer” the 727R. They received 


only scanty program¬ 
ming data from Yae¬ 
su. This package will 
soon be available 
from Engineer¬ 
ing Consultants for 
the IBM PC, and 
another package 
will soon be avail¬ 
able from Applied 
Solutions in Garden 
Grove, California. 
Now programming 
data is also available 
from Yaesu. 

The ’727R is 
very easily modified 
for out-of-band 
operation. There 
is a switch on the rig that clears the 
CPU, and it can be reprogrammed by a 
6-digit initialization code entered on 
the keypad. There is a code that isn't 
listed in the operation manual which 
expands the coverage of the rig to 
100-199 MHz and 400-499 MHz. The 
FT-727R has not been type-accepted by the 
FCC for this operation. 

Conclusions 

This is by no means an exhaustive review. I 
can't comment on the rig's tone squelch oper¬ 
ation (subaudible tone encoding/decoding), 
which functions only with the FTS-6 option 
board, and, of course, the CAT needs a full 
review. 

The rig is well isolated. Last week I 
took a walk deep into the woods to gaze 
at our beautiful fall foliage and to find a 
relatively RF-free spot, and in scanning 
both bands, the squelch opened only 
twice—for activity on two local repeaters. 
This is also an ideal rig for those with 
2m repeaters that have a remote control input 
on 440 MHz. 

The FT-727R’s main shortcomings 
are the programmed scan and slow scan 
rate, compromise rubber duck on 440 
MHz, and Yaesu's weak support for the 
CAT feature. The rig is a bit pricey at $520, 
but I found it state-of-the-art and complete¬ 
ly reliable in my several months of opera¬ 
tion. 

The Complete 2m/70cm Mobile Station 

By now, you may have thought it 
would be great to convert the FT-727R 
into a mobile station, but where in the 
world am I going to find a dual-band 
power booster and outboard antenna? 
These units are already on the marketl 
Be on the lookout for my next review 
which will feature the World Systems 
Engineering WP-727DX Power Booster and 
Rad-Com’s new DDRR antenna, the CR2/4A 
“Untenna”. 

My thanks to Charlie N3CXO, Bob 
NI6R of Engineering Consultants, 
and Michael Henderson N6JFD of Yaesu 
USA, for sharing their experiences with 
the 727R with me.^ 
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FT-727R TECHNICAL DATA 


" 2-m 

TO^cm 

Stand^ird Frequency 

144-148 MHz 

440-450 MHz 


45VV(IHI) 

3W(HI) 


0.5W(LO) 

,3W(LO) 


,18 mV 

v.ITmV 

Sensitivity 


" 

(10*dB quieting) 

,25 mV 

.25MV 

(20-dB quieting) 

is mV 

.4 mV 

Selectivity 

±15 kHz 
(<20d^ 

±12kHz 
(<30dB) 








.^idrew mu KD2WA 
53l2EmesiRd. 
Lockporr NY 14094 


Numb«r 3 on your F««c£b 4 KA card 


FT-209 Modifications 


Jump to New VHF Frequencies. 


D on’t you wish your Yaesu FT-209R/RH 
or 709R would go above 150 or 450 
MHz like ICOM’s HTs do? I did. so I called 
the Yaesu service center to find out how to go 
about doing this. The technician I spoke with 
told me this was “secret” information, but 
allowed that their equivalent commercial 
units have the same microprocessors as the 
FT-209 and FT-709 HTs. 

Thai’s all I needed to know, 1 opened my 
radio, heated the soldering iron, and proceed¬ 
ed to jump pins in the control unit until I 
found the correct configuration. [Ed. note, 
this is not a recommended procedure!! The 
following are the results. 

The Mods 

The modifications are: 

•Extended frequency coverage 
•Enhanced power saver 
•Improved scan feature 
•Increased receiver sensitivity. 

The extended frequency modification allows 
you to program the lowest and the highest 
receive and transmit frequencies. The en¬ 
hanced power saver allows receive times 0.4 
to 4.0 seconds, in 400 millisecond steps. The 
new scanner stops on a signal and waits for 
the conversation to conclude, and then 
restarts .scanning after two seconds. Finally, 
a quick tune-up of the RF amplifier increases 
receiver sensitivity. 

Doing the Work 

To open the radio, first remove the battery 
pack and and turn the radio on and off once to 
discharge the circuitry. Next, remove the the 
four screws holding the battery track and pry 
it out. Remove the two screws holding the 
belt clip and the one beneath it. Also, remove 
the two screws holding the carrying strap to 
the radio. 

Now, slide a flat jeweller’s screwdriver in 
from the bottom, between the black side trim 
and the radio, until it stops. Twist the screw¬ 
driver, and the trim should pop off. Now 
remove the two side screws and slide the 
U-shaped back cover off. At this point, be 
careful not to damage the electronics. Now, 
remove the four tiny Phillips-head screws 
holding the front panel into place, then fold 
the panel to the right (in the 709R, you have to 
desoldcr a ground jumper on the left-hand 
side.) 

The Jumpers 

Take the following steps to extend the 
frequency coverage on the 209R/RH: 

1. Jump (solder across) pins 1, 7, 9, 10, II, 
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jPublte Service Scanning _ 

ibyFr^lJahmBoWDBMOO ^ 


The Ten Tec 2-meter NT can scan 
MHz with just a few 
keystrokes. Follow these simple steps. 

TFVOOdO 

2, FA 8.995 

3. F 0 STEP 15 kHz (or your choice) 
4iFMSPS 


The handheld will scan upward from 
ISO MHz, To tune between 149.000 and 
149.995 MHz, follow ^ep 1 above then 
V twB. This portion of the band must 
be tuned manual^ using the twn key. 
Happy listening! 


13, and 16. Leave the pre-soldcred pins 
alone. 

2. To extend the power-saver, jump pin 12. 

3. Remount the front panel with the four 
small Phillips-head screws. 

4. Standard VCO range is 136-153 MHz. To 
move the VCO span up, turn TOl (on the 
control board) clockwise (inward) one to two 
turns, one turn at a lime. TOl is located in the 
1" X shielded enclosure. This is the left 
hole when the unit is face-down and bottom 
toward you. 

I adjusted the VCO to span 142-157 MHz 
to prevent losipower and sensitivity in the 
ham bands. You may have to remount the 
battery track, reset, and program the unit 
for 150-160 MHz, and move TOl until 
RF output is indicated on no higher than 
156.5 MHz. 

5. To gel imprewed sensitivity, remove the 
front cover, dial 146 MHz, and, with a gener¬ 
ated signal, tune T02, T03. and T04 for 
maximum signal. These are the three consec¬ 
utive cans from the antenna jack on the re¬ 
ceiver board (under the speaker).! found 
mine to be each Vz to 1 turn off. Also, adjust 
T05, the fifth can from the antenna, for max¬ 
imum signal. 

Follow the steps below extend the frequen¬ 
cy coverage for the 709R: 

1. Same as for the 209R/RH, plusjumppin4. 

2. The power-saver modification can’t be 
done here unless pin 12 is present. 

3. Same as for the 2()9R/RH. 

4. Same, but the VCO range 430-455 MHz. 


If TOl is adjusted inward about two turns, 
the range shifts to up to 439.5-465 MHz. 

5. Not necessary for the 709R. 

6. Re.solder the ground jumper between the 
control board and ground. 

This completes the modification section. 
Reassemble the unit. 

The Frogramitiing 

When you finish the modifications and re¬ 
assemble the unit, reset it once more. The 
programming: 

1. In the first memory, enter the lowest re¬ 
ceive frequency and dial, and in the second 
memory, enter the highest receive frequency 
and dial. 

2. In the third memory, enter the lowest pos¬ 
sible transmit frequency and dial, and in the 
fourth memory , enter the highsci possible 
transmit frequency and dial. 

3. Enter repealer shift F, and SHIR 

Here is a sample program for the FT-209R/ 
RH: 

reset 

145 ID 

1570D 

1440D 

1480D 

0600shift 

This memorizes a receiver range of 145.1- 
157 MHz, -I- a transmit range of 144-148 
MHz, and a 600-kHz repealer shift. 

A sample program for the 709R: 

reset 

4420D 

4650D 

4400D 

4500D 

5000Fshift 

This memorizes a receiver range of 442- 
465 MHz, a transmit range of 440-449.975 
MHz, and a 5-kHz repealer shift. 

The Performance 

There is a loss of sensitivity in the lower 2 
MHz of the band on the FT-209R/RH model, 
but, if the VCO is tuned as above, the ham 
bands aren’t affected. There’s no perceptible 
loss of power or sensitivity on the FT-709R. 

In conclusion, go ahead and jump—and 
make your 209R/RH and 709 better than 
before !BB 


Andrew Mill is a high school senior whose 
hobbies include current HT mixiification. 






T he lives of hams shopping for a hand-held 
transceiver used to be simple. The)^ only 
had to keep a few models and specifications in 
their head. For a while they could almost 
make the choice by tossing a coin. No longer! 
Now hams have a daunting selection of HTs, 
and even those folks dedicated to a single 
manufacturer must choose between two or 
three models for the same band. To ease the 
burden a bit, we have distilled a bevy of 
manufacturers' brochures into a reasonably 
complete list of hand-held transceivers avail¬ 
able in the US marketplace. 

About the Chari 

Frequency coverage of modern synthe¬ 
sized rigs is generally very broad. Those 
units with microprocessor controls are ex¬ 
tremely versatile and often cover MARS. 
CAP, or public service frequencies without 
modification. Many HTs receive or trans- 
ceive well outside their published frequency 
limits, although some degradation in perfor¬ 
mance is possible. Note that it is illegal to 
transmit on a non-amateur service frequency 
using a rig without an FCC type-acceptance 
certificate, even if you have a license for that 
service! Some manufacturers do not publish 
frequency coverage specifications outside the 
ham bands. 

Some companies Brag about how much 
power their HTs prcxluce and then sock the 
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buyer with a .surprise. More often than not, 
high power specifications require either an 
optional external DC power supply or a 
Heavy duty battery pack. Don’t forget the 
heavy duty charger for the battery pack, loo. 
The combination can run well over SlOO ex¬ 
tra for high power options. Also, high power 


“/Wore often 
than not, high power 
specifications require 
either an optional 
external DC power 
supply or a heavy duty 
battery pack.” 


HTs tend to get very hot during long trans¬ 
missions, because the rear panel of the units 
serve as heat sinks for the power amplifier. It 
is not always pleasant or po.ssible to hold a 
5-wau HT for a long time. 

Frequency entr>' or tuning is carried out 
manually (M) by stepping through the Band 
or by direct keyboard entry (K). Naturally, 
for a fast change of frequency keyboard entry 


is the best choice. The higher-priced units 
universally offer this feature. Do not discount 
thumb wheels for fast QSfYI. though. You can 
normally make large frequency changes 
much foster with thumb wheels than with a 
manual toggle or electronic stepping. 

Not so long ago liquid crystal displays 
(LCD) had a bad reputation. They were sen¬ 
sitive to shock and therefore unsuitable for 
the average HTi operating environment. On 
modern transc'eivers, LCDs are sturdy and 
feature a lot of advantages over thumb w^heel 
(IH) displays. LCDs often combine frequen¬ 
cy display, S- and power output meter func¬ 
tions, memory selection, and other informa¬ 
tion. LCDs are also easily backlit for night 
viewing. Alinco offers a thumb wheel light, 
however, on its mini HTs. 

Memories arc always nice to have. If you 
have a lot of favorite frequencies to scan, then 
you probably want all the memory you can 
get. Almost all of the HTs with memories will 
store offset information with the frequency, 
hut some will even store CTCSS tone infor¬ 
mation, too. Although we have not included 
all of the memory details here, they bear 
some consideration. On the other hand, if 
you’re happy with that memoiiy cell between 
your ears, you don't need a rig to help you 
along. 

Automatic scanning saves a lot of work 
when looking for an active or clear channel. 



































Sonic rigs offer scanning only over the entire 
band (B). and others allow the user to pro¬ 
gram the limits of the search {V). Memory 


scanning (M) implies the rig can scan 
each memory consecutively. Some units 
allow the user to lock out selected channels. 
Still others allow the operator to select a 
scan stop siraiegs: e.g.. stop on a busy 
or empt> channel. We have not indicated 
these features on the chart. Priority scanning 
(Y) periodically and brielly searches a select¬ 
ed frequency for activity before returning to 
the main operating frequency. Manufacturers 
implement this feature in different ways, but 
the theor)' of operation is the same. It is a nice 
feature if you find yourself torn between two 
frequencies. 

Standard repeater offsets in the United 
Stales are 6(K) kHz on two meters. 1.6 MHz 
on 220 MHz. and 5 MHz on440 MHz. There 
are a few repealer operators who like to 
be different and use nonstandard off¬ 
sets. With a fixed offset in \our HT. you 
can forget about trying to be different. 
Some high-end handies allow programmable 
offsets, but this is far from an essential 
feature. 

Various tone sets arc available on HTs 
these days. DTMF (D) tone pairs allow 
access to aulopalch facilities fif you know 
the access code) to make telephone calls. 
Some repealers have interesting auxilliaiy' 
functions that are controlled with DTMF 
tones. Time of day. temperature, repealer 
system status, and other data can come 
through your handy with a sophisticated 
repeater or base unit. CTCSS (C) tones 
arc al.so called sub-audible tones, and they 
come in 37 standard frequencies. Some 
repeaters require a CTCSS tone to activate. 
Again, some repeater operators like to 
be different. This also helps cut down 
QRM. CTCSS tone selection is usually 
made with a DIP switch, though a few 


rigs offer CTCSS selection from the key¬ 
board. We have not differentiated these 
methexis in the chart. 

The tone squelch feature ($) found on 
many rigs today is handy for those HT 
owners who like to be different. Tone 
squelch operation requires CTCSS (^/ecod- 
ing. In other words, the rig will not receive 
signals without the proper CTCSS tone 
encoded on them. Do not confuse this 
feature with a digital squelch function, 
which requires a series of DTMF tones to 
alert the radio’s owner that someone wants to 
talk to him. 

Most hand-held transceivers have BNC 
antenna connectors. This is virtually an 
industry standard. Kenwood and Alinco 
use “Thread-lock’ (THL) connectors 
on their pocket-sized HTs. The thread- 
lock connector looks a bit like an RCA 
phono jack with threads. Note the non¬ 
standard TNC antenna connector on the 
IC-12AT. too. Use of nonstandard an¬ 
tenna connectors makes attachment of other 
antennas or external amplifiers difficult 
at best. 

We have listed the manufacturer’s sug¬ 
gested retail price. If you pay the full a- 
mount, you probably won’t be able to 
afford your subscription renewal to 73. 
We like to think our readers are frugal 
and sensible. Check dealers for deep 
discounts and closeout specials. A little 
telephone shopping can save a lot of 
money. Consider the savings in sales 
tax when buying through out-of-state 
mail order. UPS or priority mail shipping 
costs on these little rigs are unlikely to 
match sales tax in some states. And make 
sure you tell the dealer you saw the in¬ 
formation in 73 ! HH 


Brand 

Model 

Frequency (MHz) Power Out 

Freq. Entry 

Display 

Mem. 

Scan 

Offset 

Tones 

Ant, 

Price 

Comments 

AEA 

DX Handy 

28.0-29.0’ 

2W 

M(VXO) 

Analog 

0 

No 

NA 

No 

BNC 

$319.95 

SSB/CW 

Alinco 

ALX-2T 

140-149,995 

2W 

M 

TH 

1 

Y 

Fixed 

D.C 

THL 

$250 

Mini HT 

Alinco 

ALX-4T 

440-450 

1W 

M 

th 

1 

Y 

Fixed 

D.C 

THL 

STBA 

Mini HT 

Alinco 

ALM-203T 

144-147 995 

SVY’ 

M.K 

LCD 

10 

M.P 

Prog 

D.C 

BNC 

$328 

Rx 150-160 MHz 

ICOM 

IC-U2AT 

140-149 995 

1.5/3W’ 

M 

LCD 

10 

M.B 

Prog 

D.C 

BNC 

$329.00 

Rx 140-169 995 Mini HT 

iCOM 

IC-2AT 

144-147.995 

1.5/2 5W’ 

M 

TH 

0 

No 

Fixed 

0 

BNC 

$299.00 


ICOM 

IC-02AT 

140-151.995 

affiVY* 

M.K 

LCD 

10 

M.P.Y 

Prog 

D.C 

BNC 

$365.00 


ICOM 

IC-3AT 

220-224.990 

1.5/2.5W^ 

M 

TH 

0 

No 

Fixed 

D 

BNC 

$339.00 


ICOM 

IC03AT 

220-224.995 

3/5W^ 

M.K 

LCD 

10 

M.P.Y 

Prog, 

D.C 

BNC 

$449.00 


ICOM 

IC-U4AT 

440-450 

1.5/3W 

M 

LCD 

10 

M.B 

Prog 

D.C 

BNC 

$369.00 

Mini HT 

ICOM 

IC-4AT 

440-449.995 

1.5/2.5W^ 

M 

TH 

0 

No 

Fixed 

D 

BNC 

$339.00 


ICOM 

IC-04AT 

440-449.995 

3/5W=’ 

M.K 

LCD 

10 

M.P.Y 

Prog. 

D.C 

BNC 

$449.00 


ICOM 

IC-12AT 

1260-1299.99 

IVY 

M.K 

LCD 

10 

M.P.Y 

Prog. 

D.C 

TNC 

$459.00 


Kenwood 

TH21BT 

141-150.995 

1W 

M 

TH 

0 

No 

Fixed 

D.C"* 

THL 

$259.95 

Mini HT 

Kenwood 

TH31BT 

220-225 

1W 

M 

TH 

0 

No 

Fixed 

D,C2 

THL 

$269.95 

Mini HT 

Kenwood 

TH71BT 

440-450 

1W 

M 

TH 

0 

No 

Fixed 

D.C^ 

THL 

$269.95 

Mini HT 

Kenwood 

TH205AT 

142-148.995 

2.5/5VY’ 

M 

LCD 

3 

B 

Fixed 

D,C='®2 

BNC 

$259.95 

Rx 141-163 MHz 

Kenwood 

TH405AT 

440-449.995 

2/5VY’ 

M 

LCD 

3 

8 

Fixed 

D.C2.S^ 

BNC 

$269.95 


Kenwood 

TH215A 

141-151 

2.5/5W 

M.K 

LCD 

10 

M.P.Y 

Prog. 

D.C.S- 

BNC 

$349.95 

Rx 14M63MHZ 

Kenwood 

TH415A 

141-151 

25/5W’ 

M.K 

LCD 

10 

M.P Y 

Prog 

D.C.S^ 

BNC 

$359.95 

Rx 141-163 MHz 

Santee 

ST-20T 

142-150995 

3/5 W* 

M.K 

LCD 

10 

M.P Y 

Prog 

D.C 

BNC 

$369.95 


Yaesu 

FT209R/RH 

144-147.995 

25/5W 

M.K 

LCD 

10 

M.P Y 

Fixed 

D.C.S^ 

BNC 

$359.00 

RH price given 

Yaesu 

Fri09RH 

220-224 995 

5W 

M.K 

LCD 

10 

M.P.Y 

Rxed 

D,C S2 

BNC 

$379.95 


Yaesu 

FT709R 

440-449 957 

4.5W 

M.K 

LCD 

10 

M P.v 

Fixed 

D.C.S-* 

BNC 

$ 359.95 


Yaesu 

Fr23R 

144-146 

2I5W 

M 

LCD 

10 

B.Y 

Rxed 


BNC 

$269.95 

Mini HT 

Yaesu 

FT73R 

440-450 

2/5 

M 

LCD 

10 

B.Y 

Rxed 


BNC 

$279.95 

Mini HT 

Yaesu 

FT727R 

144-148/440-450 

sw 

M.K.Y 

LCD 

10 

M.P 

Prog 

D.C2,S' 

BNC 

$499.95 

CAT System input 


Note 1; AEA‘s DX Handy covers any two 50 kHz segments of the 10-meter band. Requires crystals 
Note 2; Available as an option, 

Note 3: Higher power output with an optional battery pack or DC power supply. 
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Numbfv 9 on ^ur Feettbock Cord 


MHoQ, Fosman, Ph.D.HT, M,S. 2MFM 
Professor 

Ancient Modulation Odtiires 
Hartnouth College 

A History of 
Hand-Held Communications: 
Their Place In Western Civilization 



A partial transcript of a pseudoscientific 
study of man \s never-ending quest for hand¬ 
held personal communications, presented hy 
the alleged Dr, Fosman at a recent meeting of 
S.C,A.M. in Paris. 

N umerous experts and scholars agree that 
one of man’s instinctive needs is corn- 
munication with other members of his spe¬ 
cies, This fundamental need is grouped with 
other essentials such as thirst, hunger, sex 
and home video. Indeed, research in this area 
has revealed that even the higher primates 
have demonstrated an amazing capacity to 
grasp the concepts of speaker microphones 
and flex antennas. 

The Bantlings 

Cave drawings from the Stone Age have 
revealed, upon closer inspection, a central 
figure coordinating the group hunt of a 
Ma.stodon with a ram’s horn strapped to his 
left wrist. Other scholars have uncovered 
similar drawings in Asia Minor. One group 
from a leading East Coast university claims to 
have found evidence of the world’s first re¬ 
peater. The drawing in question depicts 
members of the hunt some distance from the 
leader with ram’s horns attached to one ear 
apparently repeating instructions through 
their wrist units. 

Studies of the so-called “Golden Age” pe¬ 
riod in the fertile crescent point to an interest¬ 
ing development. The growth of metropolis- 


ses such as Baghdad and Babylon are coupled 
to the simultaneous rise in the use of personal 
horn units, each with individualized low-lev- 
el resonance, or “sub-tone” characteristics. 
The latter was determined by the shape of the 
horn and the length of time it lay bleached in 
the sun. There has been conjecture that the 
legend of the Tower of Babylon may have 
arisen because ground stations were all creat¬ 
ing different “sub-tones” and the repeater 
attendants atop the tower couldn’t understand 
the hundreds of messages bombarding their 
receiving horns. 


“Evidence exists 
of experiments via 
tropospheric scattering 
using horn biasts 
across the Niie. ” 


The Egyptians were believed to be the first 
in developing the principal of a reflector with 
gain characteristics to aid in carrying mes¬ 
sages over longer paths than previously at¬ 
tained. Indeed, the pyramidal design of these 
massive structures lends itself very well to 
this function, and evidence exists of experi¬ 


ments via tropospheric scatter using horn 
blasts across the Nile. These often occurred 
before intense thunderstorm activity, and 
may have been crude attempts at using a re¬ 
peater system to warn of impending severe 
weather. 

Further Advancements 

The Romans carried the Egyptian research 
a step further by siting their repeaters along 
the extensive aqueduct system crisscrossing 
Gaul. They discovered that very large horns 
placed strategically along these routes could 
capture weaker signals using the reflective 
characteristics of the walls of the duct, allow¬ 
ing more distant spacing of the manned re¬ 
peaters. This effect was later called “aqua¬ 
ducting”, and many references are made of 
the phenomenon in writings of that period. 
The Romans are also credited with using 
bronze and copper horns to replace the more 
fragile ram’s horn. 

Memory storage came into being with the 
introduction of mynabirds into Europe by 
African traders. A typical repeater with 
memory storage might employ up to 10 horns 
placed along the focus of several aquaducts. 
Each horn would employ a mynabird in a 
cage placed at the focus of the horn. With 
suitable prompts, the attendant would be able 
to record messages sent from distant ground 
units of up to 5 words. By placing the appara¬ 
tus on a revolving platform, the attendant 
could scan the variou.s messages as needed. 








Or, by placing a cloth over any particular 
mynabird’s cage, he could lock out any unde- 
sired channels by causing the bird to go to sleep. 

During the epoch of the Holy Roman Em¬ 
pire, alchemists of the period developed a 
technique by which mynabirds and parrots 
could be trained to repeat their messages into 
an adjacent horn for automatic retransmis¬ 
sion. When no further transmissions were 
needed or desirable, two intertwined strands 
of rope could be pulled from below to release 
covers over each cage. History thus credits 
them with inventing the fully automatic un¬ 
manned repeater station with “twisted pair“ 
control. Further development came when the 
Saxons employed the turntable concept of the 
Romans to further speed up the process. 

Hand-Held Advancements 

Developments in hand-held horns were 
keeping pace. As stated earlier, the fragile 
ram's horn had been replaced by units weigh¬ 
ing a few ounces which were made from 
copper or bronze. These latter types were 
preferred by Hannibal's army when he invad¬ 
ed the Alps, due to more stable dimensional 
qualities in colder temperatures. Copper 
models came equipped with more than one 
horn to allow multi-channel operation. Some 
deluxe models were made for members of the 
ruling classes and high officials of the Roman 
Catholic Church by expert goldsmiths and 
metalworkers. These luxury models incorpo¬ 
rated a tiny sundial to tell time, and up to four 
discrete horns. 

At this time, contacts made with Asian 
civilizations revealed that they were also 
working on advanced hand-held horn units, 
cast entirely from ceramic to withstand high 
temperatures and the effects of salt air. These 
units found immediate favor with Portuguese 
and Italian traders, replacing the corrosion- 
prone copper and bronze models used on 
ships. Another development came when 
larger horns with more gain were installed 
alongside the major piers and docks of Eu¬ 
ropean seaports for ships in port using con¬ 
ventional small horns with limited range. The 
user would place the opening of his small 
horn near the focus of the larger fixed horn, 
resulting in a louder signal. These “docking 
boosters", as they became known, revolu¬ 
tionized sea travel. 

During the Middle Ages, the popularity of 
these hand-held units became immense, and it 
followed that a profusion of repeaters sprang 
up in major metropolitan areas. In many cas¬ 
es, the outputs of these repeaters were so 
close to each other that users experienced 
considerable interference. Attempts by the 
repeater attendants to increase the horn size 
and thus the power of the signal proved fruit¬ 
less, and resulted in interference to other 
nearby repeaters. Regional leaders agreed to 
meet on a voluntary basis at a site near 
present-day Paris to annually discuss the lo¬ 
cation and operation of their repeaters, thus 
originating “repeater councils". Penalties 
for violators were stiff, including execution 
and exile. 

Experiments were being conducted by the 
leading scientists of the time to improve mes¬ 


sage storage and capacity. One of these was 
Da Vinci, who experimented with various 
forms of parrots as opposed to mynabirds. He 
claimed that East African parrots offered 
over 256K of storage as opposed to the 128K 
found in the common mynabird. Opponents 
argued that the parrot would prove more tem¬ 
peramental and less reliable in automatic re¬ 
peater service. Other experiments involved 
the use of mockingbirds for night-time trans¬ 
missions. Hand-held designs continued, with 
a wide variety of models offered for sale. One 
of the more popular units employed a clever 
scheme, mounting a smaller horn coaxially 
inside a larger unit. 

This allowed simultaneous transmissions 
on two different channels, giving rise to “full 
duplex" operation. However, existing re¬ 
peaters could only handle one message at a 
time, so use was limited to loosely organized 
clusters of fishermen who passed weather 
information among themselves while in port. 

These groups, known as “fishermen’s 
nets", proved an efficient means to conduct 
discussions among two or more users. 

“The Court of, 

Louis XIV favored 
an elaborate model 
manufactured in Italy. ” 

As in most societies, secrecy of communi¬ 
cations was of paramount importance both in 
times of war and in everyday transmissions 
between government agencies. It is not 
known who actually discovered the tech¬ 
nique, but writings recovered from Greece, 
Malta and Carthage show a scheme employ¬ 
ing the honeycomb of bees inserted in horns 
to purposely distort the audio for all but a 
similarly-equipped horn. The effect to the 
average listener would sound like a distorted 
“buzz". However, this “cellular” technique 
was never perfected and fell out of favor. 

Attempts were made to ensure secrecy by 
attaching sections of pipe between adjacent 
buildings so that users could talk in confi¬ 
dence. This technique became known as 
“private line" and continued for many years, 
and indeed was the standard method for com¬ 
munications between adjacent villas in the 
Vatican. However, long range security re¬ 
mained a problem, as the only reliable 
method in use involved “carrier" pigeons, 
which could easily be downed in flight and 
any messages read. Some innovative atten¬ 
dants evolved a scheme wherein the parrots 
used in a repeater could be released in flight 
to travel to another distant repeater site. In 
this way, they could retransmit their stored 
messages over greater distances. Again, a 
sharpshooter could down the flying bird and 
“capture the repeater", precluding its use by 
others. 

Time Marches On 

Repeaters aided in navigation. On Colum¬ 


bus’ initial voyage, his lookout climbed to the 
crow’s nest and, using a small, lightweight 
ceramic hand-held horn from Japan (which 
was popular at that time) made contact with 
the repeater on San Salvador Island in the 
Bahamas Chain, leading to his now-famous 
discovery of America. John Cabot explored 
and mapped the northern coast of the conti¬ 
nent by using a large co-1 inear array of multi¬ 
ple horns to produce echos. Henry Hudson 
introduced repeaters and bronze hand-held 
horns to Native Americans. He is credited 
with installing the first repeater sites in New 
York City. 

Hand-held units continued their evolution. 
The Court of Louis XIV favored an elaborate 
model manufactured in Italy, which incorpo¬ 
rated two sundials, 6 horns, and numerous 
tiny bells which served no apparent function 
except as a decoration. To get the attention of 
a repeater attendant several miles distant, a 
whistle was attached to be used prior to each 
series of transmissions, thus originating the 
term “whistle-up the repeater". This is also 
the first documented appearance of “bells 
and whistles" on hand-held units. 

Ornate hand-held units also found their 
way to the colonies of America, and many of 
these were pressed into service during the 
Revolutionary War. Ben Franklin, who was 
fond of tinkering with gadgets, developed a 
system of linking several horns and birds 
together at a repeater location to allow multi¬ 
ple channel operation simultaneously. 

This solved a technological puzzle that had 
existed since the Middle Ages when multi¬ 
channel horns became popular. Using a sys¬ 
tem of elastic bands to suspend a homemade 
acoustic chamber resembling a cross, 
Franklin then focussed four repeater horns so 
that the received audio could cross-over 
through the center port and go out any of the 
others, depending on which ports were closed 
or open. This technique, which Franklin 
named “cross-band linking”, was an 
overnight sensation. 

One common problem with all horn re¬ 
peaters was their susceptibility to vandalism. 
Young boys bent on a prank would often stuff 
the horns with any number of objects. Some 
even dumped pots of homemade berry pre¬ 
serves into the ports (much to the delight of 
the birds). This action was the source of the 
expression “jamming the repeater". Fortu¬ 
nately , they usually ate some of the jam them¬ 
selves and were quite sloppy about it. The 
telltale stains gave them away, so finding 
these jammers was simply a matter of being 
observant. 

NOTE: Reprints of the unabridged tran¬ 
script of Dr. Fosman’s presentation are avail¬ 
able from WIFF (The World Is Flat Founda¬ 
tion) .jB 

Professor Fosman’s professional interests in¬ 
clude psycho-historical studies of ancient 
cults and their followers. His latest mono¬ 
graph, The ARRL 1932-35: The Golden 
Years, will appear at booksellers in the 
spring. 
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Number 23 on your F««db wfc card 

FuN! _ 

Ham Radio’s Lighter Side 

John Edwards K!2U 
P.0.80x956 
Mt Laurel NJ 08054 

FUN POLL: HOW HAMS VIEW THEMSELVES 
OSCAR 1, the Benton Harbor Lunch Box, The Dayton Hamvention, 
W1AW—all ham radio legends. And now you can add the FUN! Poll to that 
august list. 

Look at it this way, you do anything long enough and it becomes a legend. 
Since this is the seventh FUNI Poll, I say it's long enough and declare this 
venture a legend. 

The questions are below. Answer them and help me track the trends in this 
hobby. Send your responses to the address at the top of this column. If you 
have a modem-equipped computer, you can also respond via CompuServe 
{70007,412), The Source (CPA117)or MCI Mail (JEDWARDS). 

Have fun. After all, how often do you get to participate in something 
leqendaryT wgf 


Element 1—Background 
IJSex; 

A) Male B) Female 

2) Age: 

A) 15 or below 

B) 16-21 

C) 22-39 

D) 40-59 

E) 60 or above 

3) License class: 

A) Novice 

B) Technician 

C) General 

D) Advanced 

E) Extra 

4) Number of years licensed: 

A) 1 year or less 

B) 1-5 years 

C) 6-10 years 

D) 11-20 years 

E) 21 years and up 

5) Do you have a new (post- 
March '78) call? 

A) Yes B)No 

6) How many hours a week do 
you devote to amateur radio? 

A) 0-1 hours 

B) 2-5 hours 

C) 6-10 hours 

D) 11-20 hours 

E) 21 hours or more 

7) Which HF band do you use 
most? 

A) 80/75 meters 

B) 40 meters 

C) 20 meters 

D) 15 and/or 10 meters 

E) Don't operate HF 

8) Which VHF/UHF band do you 
use most? 

A) 6 meters 

B) 2 meters 

C) 220 MHz 

D) Higher frequencies 

E) Don’t operate VHF/ 
UHF 

9) Which mode do you use most? 

A) SSB 

B) CW 

C) FM 


D) RTTY 

E) Other 

10) How much money have you 
spent on amateur radio within 
the past year? (Include OSL 
expenses, magazine sub¬ 
scriptions, and club and other 
incidental expenses.) 

A) $0-$250 

B) $251-$500 

C) $501-$1,000 

D) $1,001-$2,500 

E) $2,501 and up 

Element 2— 

Social Characteristics 

11) On the whole, hams are: 

A) Too young 

B) Too old 

C) Just the right age 

12) Do you like rock music? 

A) Yes B) No 

13) Politically, how would you 
define yourself? 

A) Conservative 

B) Middle-of-the-road 

C) Liberal 

14) Should we get rid of the ARRL? 

A) Yes B) No 

15) How old were you when you 
first became a ham? 

A) 15 or below 

B) 16-21 

C) 22-39 

D) 40-59 

E) 60 or above 

16) Should the FCC increase the 
speeds on amateur CW exam¬ 
inations? 

A) Yes B) No 

17) Do you own a home computer? 

A) Yes B) No 

18) If you answered "yes” to 
question 17, which brand? 

A) Apple 

B) IBM 

C) Radio Shack 

D) Commodore 

E) Other 


19) Do you think that home 
computing is siphoning 
people (including youngsters) 
away from amateur radio? 

A) Yes B)No 

20) Are hams getting dumber? 

A) Yes B) No 

21) Do business interests deserve 
some of our virtually aban¬ 
doned bands? 

A) Yes B) No 

22) Should ham licenses have a 
minimum age requirement? 

A) Yes B) No 

23) Should ham licenses have a 
maximum age requirement? 

A) Yes B) No 

24) Should hams be subject to 
periodic retesting? 

A) Yes B) No 

Element 3~HaWts 

25) If the users were restricted to 
data communication only (no 
phone or CW operation), 
would you be in favor of a no 
code 220-MHz Digital-class 
license? 

A) Yes B)No 

26) Would you be in favor of such 
a no-code 220 MHz Digital 
class ticket if it permitted 
phone operation in addition to 
data transmission? 

A) Yes B) No 

27) Have you ever used a person¬ 
al computer in connection 
with your amateur radio 
activities? 

A) Yes B) No 

28) Is it time to completely deregu¬ 
late amateur radio by having 
the FCC turn over all responsi¬ 
bility for ham operation to the 
amateur community? 

A) Yes B) No 

29) What do you think of CW 
keyboards? 

A) Love them 

B) Hate them 

30) Should we get rid of, or reduce 
in size, the CW bands? 

A) Yes B)No 

31) Do you think DX nets have a 
place in ham radio? 

A) Yes B) No 

32) Do you think nets in general 
have a place in ham radio? 

A) Yes B) No 

33) The next time a ham operates 
from space, which band 
should he/she use? 

A) 2 meters 

B) 220 MHz 

C) 450 MHz 

D) An even higher band 

E) Shouldn’t bother to op¬ 
erate 

34) If, while tuning across a band, 
you heard a net called "Jam¬ 
mers International" in pro¬ 
gress, would you: 


A) Jam it 

B) Ignore it 

C) Complain to the FCC 

or some other 

organizatbn 

D) Listen 

E) Join it 

35) If required, could you solidly 
copy CW at the speed at which 
you were licensed? 

A) Yes B) No 

36) If required, could you pass the 
FCC theory test for your 
license class? 

A) Yes B) No 

37) Have you ever purposely 
operated in an amateur 
sub-band you weren’t 
licensed to use? 

A) Yes B) No 

38) Are you fluent in any computer 
language(s)? 

A) Yes B) No 

39) If you answered "yes” to 
question 38, which 
language(s)? 

A) BASIC 

B) Pascal 

C) Assembler 

D) Machine 

E) Other 

40) Do you feel yourself compe¬ 
tent to write a short BASIC 
program? 

A) Yes B) No 

41) Do you feel yourself compe¬ 
tent to replace the finals in a 
transistor-type rig? 

A) Yes B) No 

42) Do you solder together your 
own coax connectors? 

A) Yes B) No 

43) Do you smoke while 
operating? 

A) Yes B) No 

44) Do you operate a packet radio 
system? 

A) Yes B)No 

45) What do you think of 
contesting? 

A) Great 

B) Good 

C) Okay 

D) Don’t like it 

E) Despise it 

46) What do you think of DXing? 

A) Great 

B) Good 

C) Okay 

D) Don’t like it 

E) Despise it 

47) What do you think of 
repeaters? 

A) Great 

B) Good 

C) Okay 

D) Don’t like Ihem 

E) Despise them 

48) What do you think of traffic 
handling? 

A) Great 

B) Good 

C) Okay 

D) Don’t like it 

E) Despise it 

49) If you heard an emergency net 
In progress, would you imme¬ 
diately join in and offer your 
services? 

A) Yes B) No 

50) Have you ever secretly hoped 
for a minor disaster to strike 
your community so you can 
demonstrate your radio skills? 

A) Yes B) No 


I-- -1 

Response Form 

I Instructions: Read each question and mark your response by circling the appropriate letter next to the number of i 
the question. 


Element 1: 

9)ABCDE 

16)AB 

Element 3: 

33) A B C D E 

42) A B 



1)AB 

10)ABCDE 

17)AB 

25) A B 

34)ABCDE 

43) A B 



2)ABCDE 


18)ABCDE 

26) A B 

35) A B 

44) A B 



3)ABCDE 

Element 2: 

19) A B 

27) A B 

36) A B 

45) A B C 

D 

E 

4)ABCDE 

11)ABC 

20) A B 

28) A B 

37) A B 

46) A B C 

D 

E 

5)AB 

12)AB 

21)AB 

29) A B 

38) A B 

47)ABC 

D 

E 

6)ABCDE 

13) ABC 

22) A B 

30) A B 

39)ABCDE 

48)ABC 

D 

E 

7)ABCDE 

14) A B 

23) A B 

31)AB 

40) A B 

49) A B 



8)ABCDE 

15)ABCDE 

24)AB 

32)AB 

41)AB 

50) A B 




I_____._J 
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T3 Review 


! 

by Pete Putman KT2B 


Number 16 on your Feedback card 


Power Play Comparison 


RF Concepts RFC 2-23 and Tokyo Hi-Power HL-3 7V 
30-Watt 144-MHz Power Amplifiers 



Tokyo Hi-Power Labs 
Subsidiary of Encomn* inc. 
/506 Capital Ave. 

Plano TK 75074 
Price Class: $100 


RF Concepts 
2000 Humboldt Sl 
R enoNVmOO 
Price Class: $J 12 


W hat would an issue about hand¬ 
helds be without a review of the most 
popular hand-held accessory? Here Tve cho¬ 
sen two representative models of hand-held 
amplifiers (one US-made and one from 
Japan), each designed to take a nominal 2- 
watt input and amplify it about 10 dB. in addi¬ 
tion. both feature GaAsFET preamplifiers for 
weak signal reception. 

Background 

Hand-held amplifiers aren't new. Over 
the past ten years design refinements have 
brought us from 10-watt power levels up 
to the current 25- and 35-watt units, which 
are nesting in ever-increasing numbers 
under car seats and in gloveboxes. 


RF Concepts is a relatively new company, 
founded by Everett Gracey and Ken Holladay 
in early 1987. Both originally founded Mirage 
Communications in the early ’80s, which 
was later purchased by KLM. RF Concepts 
offers a wide range of power amplifiers for 
2 and 220 MHz. and new models for 432 
MHz will appear soon. All employ GaAsFET 
preamplifiers. 

Tokyo Hi-Power is the amplifier subsidiary 
of Encomm. a Texas-based importer and dis¬ 
tributor of a wide range of VHF/UHF products, 
including Santee handhelds, Welz SWR me¬ 
ters, and Kenpro antenna rotors. They, too, 
have a wide range of power amplifiers to cover 
144 and 432 MHz, and most of their designs 
useGaAsFETs. 


Description 

Photo A shows the two amplifiers side by 
side. Both are small enough to stash just 
about anywhere. The RFC 2-23 measures 
13/4” H X 3V2" W X 53 / 4 " D. and the HL-37V 
measures 1 V 2 " H x 4” W x D. The RFC 
2-23 is finished in a satin black, while the 
HL-37V comes in a brushed aluminum shade. 

Front panel layouts differ somewhat. Con¬ 
trols for DC POWER. SSB/FM mode and 
PREAMP ON/OFF are rocker switches on the 
RFC 2-23. LEDs indicate when the amplifier is 
on, when the preamp is enabled, and when in 
transmit. On the HL-37V, pushbutton switch¬ 
es turn POWER on and enable the preamp, 
marked RX. The mode setting for SSB/FM is 
located on the rear panel. In addition, the HL- 
37V features a slider control for RX GAIN 
(more on this in a moment), and a bargraph 
LED display to show power output level. 

Both radios use standard SO-239 connec¬ 
tors. The RFC 2-23 has a detachable DC pow¬ 
er cord with Molex connector, while the HL- 
37V power cord is hard-wired. The former’s 
power cord is somewhat heavier, using ^16 
wire as opposed to the ^18 wire on the 
HL-37V. It shouldn’t make much of a differ¬ 
ence if you install with the supplied cords. 
Failing that you should use heavier wire where 
possible (^16 or better). 

Photo B shows the interior of the RFC 2-23. 
The power device is a Motorola SRF3961, 
which works in a 12-dB configuration. Work- 


PERFORMANCE MEASUREMENTS 

Specification 


HL-37V 

Rf Power/DC Current: Input/Output 

.3W/6W@2.0A 

1.6W/26W^3.7A 

2.5W/36W#4.4A 

.6W/20W@3.8A 

1.0W/25W@4.4A 

2.0W/30W@4.6A 

Measured SWR at input: 

1.2:1 

1.6:1 

Preamplifier Gain: 

14.6dB 

13.0dB 

1'dB Compression, output: 

-nodB 

+2.0 dB 
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Photo B. Interior view of the RFC 2-23 amp. 


manship is of the highest 
quality, and there are 
only two tuned circuits 
using ARCO trimmers. 

The design is very simi¬ 
lar to Mirage amplifiers, 
as you might expect. 

RF-sensed keying is 
used exclusively, with 
the SSB/FM switch set¬ 
ting the drop-out delay. 

This is largely due to 
the primary market for 
these amplifiers, FM 
hand-held users. Protec¬ 
tive diodes are used 
around the GaAs FET, a 
CF300 device with nomi¬ 
nally 20-dB gain at a 
noise figure of about 1 
dB. In addition, an auto¬ 
matic SWR protection circuit will kick in at 
about 3:1 VSWR. RF Concepts rates the maxi¬ 
mum RF input at 5 watts, which I could not 
verify. Minimum input is specified at 200 mW, 
with approximately 30 watts output for 2 watts 
drive. 

Photo C shows the inside of the HL-37V, 
The active device is a 2SC1946A, also run¬ 
ning about 10-12 dB gain. The amplifier does 
not use tuned circuits, but rather etched in¬ 
ductors and small fixed-value capacitors. 
Workmanship here is also very high quality. 
The PC layout is considerably more open than 
the RFC 2-23, but this is no comment on the 
engineering design. 

The unit also uses RF VOX keying on both 
SSB and FM modes. No other provision is 
made for hard-keying, again for the reason 
that the majority of buyers will operate FM 
only. A3SK121 GaAsFET provides a nominal 
-1-14 dB gain, and a unique slider control al¬ 
lows continuous adjustment of the RX gain 
from -20 dB to +14 dB. Protective diodes also 
isolate the GaAsFET. 

Why the slider? Apparently in some places 
in Japan, there is so much RF on and near 
the 2-meter band that preamps tend to go 
berserk in the intense RF fields. The average 
unaided front end of a hand-held is similarly 


affected, so having a variable attenuator is a 
great help! 

In practice, the adjustment to give unity gain 
is nearly 80% of full setting. 

In contrast to the RFC 2-23, the Japanese 
unit affords no no VSWR protection. The 
manual strongly cautions that you should 
have a low (1.3:1 or better) VSWR reading 
before using the amplifier In practice, it prob¬ 
ably wouldn’t make much difference until at 
least 2:1 or better. Most modern solid-state 
power devices use ballasted emitter protec¬ 
tion to guard against excessive collector 
current. 

Performance 

Check the table for performance measure¬ 
ments. All tests were performed using an 
IC-2AT with different battery packs as the 
exciter. Bird 43 wattmeters and a Bird Terma- 
line dummy load were also used to measure 
power input and output. For receive measure¬ 
ments, an HP 608F with Boonton 92 millivolt- 
meter was employed. 

Some observations regarding the data. 
First of all, the variance in input VSWR of 
each amplifier caused the power input levels 
themselves to vary during the power tests. 
This is due to the impedance mismatch as 

shown by 
the Bird 
43. If the 
VSWR ap¬ 
proaches 
1.5:1, the 
impedance 
looks more 
like 75 or 
37 ohms. 
The read- 
in g s for 
input and 
output 
power are 
close to the 
manufactur¬ 
ers’ speci¬ 
fications in 
each case 
since both 
specify a 


maximum output of 30 
watts. 

The pre-amplifier in the 
RFC2-23 didn’t come close 
to the claimed spec of 20 
dB. How-ever, 14.5 dB is 
more than adequate for 
normal FM work. The 
HL-37V was much closer 
to its rating of +14 dB. 
which again is more than 
enough for an amplifier of 
this type. 

As far as compression 
tests go, the HL-37V 
passed with flying colors. 
I've stated in the past that a 
well-designed GaAsFET 
for 2 meters ought to ex¬ 
hibit a 1-dB compression 
point at better than 0-dB 
output, and +2 dB is fine. The RFC 2-23, 
however, exhibited such a poor compression 
characteristic that I called Ken Holladay of 
RF Concepts. He suspected that the Schottky 
diodes used to protect the GaAsFET were 
causing the compression, and this makes 
sense. Ken also suggests that users switch 
the preamplifier off in high-level RF areas. The 
manual also recommends this. 

When do you know you are neara high- 
intensity RF field?!? It may notbe apparent, 
but you could be the victim of intermodulation 
products causedby a nearby repeater or 
commercial radio installation while otherwise 
engaged in normal point-to-point communica¬ 
tions. This could also happenif an amateur in 
your neighborhoodoperated with high power 
on 2-meter SSB while you were on an FM 
simplex net, for example. From the data 
above,it stands that a signal level of -24 dBwill 
cause the preamp to go into compression. (-24 
dB corresponds to about 12 millivolts, a fairly 
strong level but not unusual.) 

Conclusions 

You can place both radios into your car as 
you wish. Both manufacturers recommend 
mounting the amplifiers with the supplied 
brackets to allow suffi-cient airflow over the 
heatsink, whichwill get warm to the touch in 
extended FM use. Keep in mind the slider 
op-tion on the HL-37V. You may wishto tailor 
the front-end performance to suit your tastes 
in areas with plenty of RF. 

Both of these amplifiers are of the set-it- 
and-forget-it variety. Just hook them up 
and hide them under your seat, under 
the dash, in the trunk, or wherever. The power 
output display on the HL-37V is not a guide. 
You’ll run over 20 watts output with half a watt 
input and close to the maximum output with 
1 watt. 

Some additional thoughts: to get the most 
out of these amplifiers, use heavy-duty wire 
for the DC lines, and low-loss coax, such as 
Belden 9311, RG-58, or RG8X, between the 
amplifier and your HT. You may encounter a 
flight mismatch with the HL-37V and have to 
experiment with cable lengths. The input 
impedance of the RFC 2-23 is close enough to 
50 Ohms, so lengths aren't critical.]^ 
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Photo C- Interior view of the THL HL-37V amp. 












Number 27 on your Feedback card 

New products 


Compiled by Rebecca Niemela 


MIDLAND LMR 

Midland LMR has introduced 
new Wideband Frequency-Syn¬ 
thesized Two-Way FM Portable 
Radios (Model 70-254) that cover 
up to 30 MHz, at full rate specifi¬ 
cations, without returning. The 
portables can be programmed by 
an authorized technician for up to 
16 channels. The new wideband 
Midland portables have built-in 
programmable tone-coded squelch. 
DTMF signaling and channel scan¬ 
ning capability. Controlled from a 
front key-panel, the radios can 
scan 20 channels per second with 
choice of priority and carrier. 
CTCSS or open channel scan¬ 
ning. A mode-lock key on the pan¬ 
el keeps the portable configured 
as the user sets it up. The units 
have diecast chassis with metal 
back-plates and weather-resistant 
seals. The price for the New Wide¬ 
band 16 Channel UHF Portable 
Radio (Model 70-254) is $700. 

Options include a 1000 mAh 
battery pack, chargers, a speaker- 
microphone, belt clips, cases and 
a variety of signaling formats. 

For more information contact 
Midland LMR, Marketing Depart¬ 
ment, 1690 N. Topping, Kansas 
City MO 64120 (600/643-5263 
X-1690). Or circle Reader Service 
Card//201. 

SELECTONE 

Selectone Corporation is an¬ 
nouncing its new ST-216 Mobile- 
call decoder. It was initially devel¬ 
oped for GE, but it now replaces 
both the ST-215 Two-Tone Se¬ 
quential and the ST-121 Burst 
Tone decoders in the Selectone 
line. Employing the same dash- 
mounted control head as the ST- 
215 and ST-121, the new ST-216 
is compatible with any two-tone 
format including Motorola Quick- 
Call I), GE Type 99, Reach, and 



Midland's Model 70-254 two-way 
FM portable radio. 


Electron, with all functional out¬ 
puts required for most selective 
calling applications. The new Mo- 
bilecall Universal Decoder offers 
field selectable frequency range, 
tone timing and intertone Interval, 
compatible with all known two- 
tone sequential formats, and can 
also perform as a Burst (single) 
Tone decoder. The user has the 
choice of extended tone 1 or tone 
2 for group call applications. The 
decoder will operate on any fre¬ 
quency between 275 and 3000 Hz 
and is field tunable. 

In operation, the ST-216 mutes 
the speaker to block out unwanted 
traffic until it receives the correct 
tone code. Then, a latched relay 
output unmutes the speaker, 
sounds a field-selectable momen¬ 
tary or continuous alert buzzer, 
and turns on a front-pane! LED 
indicator. The user may opt to se¬ 
lect a horn mode which causes a 
3-second horn beep. The Mobile- 
call Universal Decoder can be re¬ 
set by an off-hook condition or by 
punching the Reset/Monitor 
switch on the control panel. The 
new ST-216, backed by a 5- 
year parts and labor warran¬ 
ty, is$119. 

More information is avail¬ 
able from Selectone Corpo¬ 
ration, 23278 Bernhardt 
Street, Hayward CA 94545; 
415-887-1950. Or any of the 
authorized Selectone distrib¬ 
utors. Circle Reader Service 
Card number 202. 



\ ___I DAVLE TECH 

ST-216 Selectone universal two-tone This Personal Grounding 
decoder. Wrist Strap is an essential 
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Ergotron Engineering Workstation. 


part of static-proofing the 
electronic work station for 
assembly workers and 
laboratory personnel. It pro¬ 
tects sensitive devices from 
static charges generated by 
the operator. 

The most important fea¬ 
ture of this wrist strap is that 
it is suitable tor any size wrist. 

The coil cord offers oxida¬ 
tion prevention, 6 ft., 360^* 
swivel and high function re¬ 
sistor. A strong grip banana 
plug and crocodile clip pro¬ 
vide sure grounding. $9. 

More information is avail¬ 
able from Davie Tech Inc., 

2-05 Banta Place, Fair Lawn NJ 
07410 (201/796-1720). Or circle 
Reader Service Card //220. 

LUDVIGSON TONEGEN 

The new Ludvigson Tonegen 
software for the Commodore 64 
turns the computer into a versatile 
test instrument. The program pro¬ 
vides triangle, sawtooth, and 
squarewave signals from several 
milliHertz to 3.950 kHz with virtu¬ 
ally flat amplitude response and 
better than 0.07% frequency ac¬ 
curacy. In addition, the software 
package simulates rotary dialing 
at 10 pps. Two-tone sequential 
tones are programmable by the 
user, and the 12-key DTMF simu¬ 
lator can send strings up to 40 
characters long. The list doesn’t 
stop there. The program can also 
generate color bars, vertical, hori¬ 
zontal and crosshatch lines. Mo¬ 
torola two-tone page tones are al¬ 
so featured, as well as look-up 
tables for Motorola and CTCSS 
tone equivalents. The program 
even calculates ERP, antenna 
and feedline parameters, and 
power conversions. Copies of the 
program on disk are available for 
$ 12 . 

Contact David Ludvigson. 415 
N. Duluth, Sioux Falls, SD 57104 
for more information. 

ERGOTRON INC 

Ergotron announces availability 
of the Ergotron Engineering 
Workstation, a suspended radial 
arm computer workstation de¬ 
signed to reclaim useable desk 
space by suspending the monitor 
and the processor above the work 
surface. If there isn’t desk space 
to organize work and lay out 
projects, the system’s effective¬ 
ness is limited. The new Ergotron 
Engineering Workstation takes a 
totally new approach to worksta¬ 
tion ergonomics. This free-stand¬ 
ing workstation sits alongside 
your desk and provides a unique 


arm suspension system and shelf 
area giving the operator the ulti¬ 
mate tn system adjustability and 
space savings. This unique com¬ 
bination of arm and mechanism 
allows the user to move up to an 
80 lb. monitor to any position with 
just a touch of the hand. The 
Workstation improves operator 
comfort by reducing glare and 
eye, neck and back strain and pro¬ 
vides for far better utilization of 
available desk space. This combi¬ 
nation of benefits will result in dra¬ 
matic improvement in operator ' 
productivity. The suggested retail 
price for the Ergotron Engineer¬ 
ing Workstation is $500. 

For more information contact 
Ergotron, Inc., 1621 East 79th 
Street, Minneapolis MN 55420 
(800/328-9839 or 612/854-9116). 
Circle Reader Service Card //204. 



ICOM’s CT'16 satellite interface 
unit. 


NEWS FROM ICOM 

Instant satellite communica¬ 
tions are now possible with 
ICOM’s CT-16 Satellite Interface 
Unit when used with an ICOM Cl- 
V System Transceiver. The CT-16 
features an uplink transceiver and 
a switch to select either normal or 
reverse tracking. The CT-16 may 
also be used in coordination with 
the UX-14 CI-IV/CI-5 converter. 
Suggested price is $98. 

For more information circle 
Reader Service Card //205 or 
contact ICOM America, Inc., 
2380-116 Ave. NE, Bellevue WA 
98009(206-454-8155). 












Number IS on your Feedbecic cerd 


The Banker 

An Accessory for the 
Kenwood TS-940S/AT 


by Paul D.A, Hoang NAIA 

Inventron Labs 
PO Box 1881 
Brookline MA 02146 
Price: $50 


I just love my Kenwood TS-940S/AT. 

And from what I hear on the air, lots of 
people feel the same way. It seems like 25 
percent of those I work on 20 meters are using 
one! The design of the '940 is superb in every 
way except one. And the “Banker" overcame 
this deficiency. 

Although the radio itself has four banks of 
10 memory channels (total of 40 memories) 
that store both frequency and mode, I suspect 
most people use only one bank. Why? Be- 
cause the switch for changing banks is locat¬ 
ed under a sliding cover on top of the radio— 
along with such seldom-used controls as the 
VOX gain and FM mic gain! It's just too much 
hassle to get to the switch, and I was con¬ 
cerned about bumping the other controls. Be¬ 
sides, until recently, the rig sat on a desk with 
a shelf directly over the cover, so I couldn’t 
even get to the switch. I Just left the rig on bank 
1 and sacrificed the other memories. No doubt 
most of the other ’940 owners do the same 
thing. 

I work several modes, including RTTY and 
AMTOR. I was always frustrated by insuffi¬ 
cient memory to store all the frequencies I 
use. When an ad appeared for The Banker, I 
Jumped at the chance to retrieve the other 30 
memories for $50. 

The product is a small board that mounts 
inside the rig in place of Kenwood’s voice 
synthesizer option. Usually, the voice synthe¬ 
sizer is used only by sight-impaired hams— 
most of us don't have one. Once installed, the 
Banker lets you change memory banks by 


panel. This is especially convenient, because 
the voice switch happens to be right next to 
the memory buttons. 

Installation 

The unit couldn’t be easier to install. It 
comes with extremely detailed instructions, 
including both schematic and pictorial dia¬ 
grams. The manufacturer even tells you how 
to orient the rig and where to put the screws as 



The Banker offers easy access to the TS- 


you work. The board goes in without a hitch. 
Two supplied screws secure the board, which 
is then plugged into the two connectors nor¬ 
mally used for the voice synthesizer. 

There is one other plug on the end of a short 
wire, and it connects to one in the radio about 
two inches from the board. This plug had me 
puzzled at first. It’s a two-pin right-angle thing 
I’ve never seen before. It snaps Into the rig’s 
connector in an odd way. paralleling the exist¬ 
ing wires. All together, I took about ten min¬ 
utes to install the board, and the radio did not 
require any other changes. 

Before using the product, you should set the 
rig’s bank switch to bank 4, This lets the 
Banker take over and is explained in the in¬ 
structions. I set my switch, closed the cover 
(forever!) and I was in business! Now, when I 
press the voice button, the memory bank ad¬ 
vances by one each time, just as if I had 
moved the bank switch up a notch. 

Although I don’t record shortwave broad¬ 
casts, the instructions tell how to use the rig’s 
bank switch to preset a memory for timer 
recording. Even though the Banker is in¬ 
stalled, you can still use the old bank switch 
settings- This clever trick lets you preset the 
rig so the Banker doesn’t have to use any 
backup power to remember which bank you 
want to appear upon power-up. 

Notes 

I can’t find anything negative about this 
product. It is simple, effective, and easy to 
use. It is all CMOS, so it takes practically no 
power when the rig is on, and none at all when 
it is off. I can remove it, should I ever want to. 
just as easily as I installed it. It comes with a 
one-year warranty, so I’m not worried about 
failure. 

At last, I have easy access to all four memo¬ 
ry banks. Inventron Labs has filled a gap, giv¬ 
ing me convenient and complete use of all my 
’940’s features. Now, if I could only get it to call 









John Neeley K6YDW 
3236 fK Dorothea Avenue 
Visalia CA 93277 


NuirAwr 4 on your Feedbock ci^ 


Mobile Extender 
Using VOX Control 

Wire up your transceiver to jump over mountains. 


V olunteers have a history of providing 
quality communications in time of need. 
Hams were asked to provide communica¬ 
tions in our area at several disasters, name¬ 
ly the Coalinga Earthquake (1984) and sev¬ 
eral forest fires. We found a critical need 
for hand-held units, but due to terrain and 
obstructions, these low-power units were 
occasionally unable to access the repeaters. 
The following adaptation of the transceiv¬ 
er will help to overcome the obstacles we 
encountered. 

In reviewing our dilemma at a subsequent 
critique, we concluded that we needed a high¬ 
ly portable remote base unit capable of ac¬ 
cessing our repeater plus the ability to work 
with the hand-held units. 

Previous approaches in 73 have dealt with 
cross-band remote bases by going inside the 
transceiver to find the COR point to provide 
control of the PTT of the remote base. Yet 
today’s transceivers are so complex due to 
synthesizers, CPUs and memories that the 
average ham would not dare to open the cov¬ 
er. So here is a new approach. The following 
circuit offers an easy so¬ 
lution. 

Circuit Description 

Why not use VOX 
control instead of dig¬ 
ging into the transceiv¬ 
er? This circuit centers 
around the LM3900 
Norton op amp IC, 
which consists of four 
independent, dual input, 
internally compensated 
amplifiers which runs 
off a single power sup¬ 
ply voltage. This op amp 
uses supply volt-ages 
from 4 VDC to 36 VDC 
with very low drawn 
current. 

Looking at one sec¬ 
tion of the circuit draw¬ 
ing, you see where to 
pick off the audio speak¬ 
er output from this 
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transceiver, which goes through a small au¬ 
dio transformer (Tl) to provide some 
impedance matching. This AC voltage (about 
10 V rms) must be changed to DC voltage, so 
the no Ohm resistor (R3) and diode (Dl) 


“ Volunteers have 
a history of providing 
quality communications 
in time of need. ” 


accomplish this task. Following Dl is a ca¬ 
pacitor/resistor network that provides a tim¬ 
ing function to delay the input (Pin 2) of the 
LM3900. This prevents words from entering 
the circuit and being chopped off at midpoint. 
This network also gives a short squelch tail on 
the output. At *no activity’, the voltage on Pin 
2 is .15 VDC, and on Pin 3 it is .5 VDC. 
When Pin 2 detects activity, it goes high to .6 


VDC and Pin 3 goes low to 0 VDC. The 
output (Pin 4) goes high to about 7.2 VDC. 

The original prototype consisted of an 
NPN transistor driving a mini relay to accom¬ 
plish the keying feature. The problem was 
excessive current drawn via the relay of ap¬ 
proximately 80 mA on active. The appropri¬ 
ate circuit was in a packet TNC manual and 
used a MOSFET. The final choice was a 
heavier duty device than normally found in 
TNCs, however. 

The lRF5i 1 Power MOSFET was found at 
the local radio supply house. This device was 
about half the price of the relay. The 1RF511 
has very low on-state resistance combined 
with high transconductance, and the capabili¬ 
ty of sinking 3 amperes. When the gate of the 
MOSFET is driven high, the drain goes low. 
The only voltage on the drain pin is sup¬ 
plied by the relay voltage of the transceiver. 
The drain pin on the 1RF511 has a maxi¬ 
mum voltage of 60 VDC. Parallel to the 
drain pin on the MOSFET is an over-volt¬ 
age protection circuit consisting of a Zener 
diode (Zl) and a .01 disc capacitor (C3) to 
prevent voltage spikes 
from destroying the 
MOSFET. 

The circuit that com¬ 
prises RIO, 2N2222 
NPN, LED and R13 is 
an indicator to tell when 
the channel is active. 
The LED is mounted on 
the front panel. This 
portion of the unit is not 
mandatory, but does 
give good visual indica¬ 
tion of the system in use. 

The iransmit/audio 
section is not elaborate. 
The capacitor (C7) and 
resistor (R16) were cho¬ 
sen to give the best audio 
response. The speaker/ 
audio input to the Exten¬ 
der is lied to the micro¬ 
phone input of the other 
transceiver through this 
series capaciior/resist- 







Fig. 2. Flow chart and wiring. 



or network* These values may change de¬ 
pending on your transceiver. 

Tying It All Together 

The wiring chart indicates that it is a very 
simple circuit to interface* XCVR “A"' 
speaker output goes to channel “A” input. 
Channel “A” output (PTT/MIC) goes to 
XCVR “B'* microphone jack (reverse for the 
other channel). XCVR “A” should be on 
your repeater channel (or can be on simplex). 
XCVR can be on any unused Simplex 
Channel or on another VHF/UHF band. If 
XCVR **A” is on a 2-meter repeater chan¬ 
nel, then XCVR ‘'B” can be on either 220 or 
440 mHz. 

To make this circuit a repeater, set each 
XCVR on the frequency you want, and set the 
mode switch to Simplex. Disconnect the 
PTT/MIC cable from XCVR “A” and the 
Spkr plug on XCVR “B’\ 

This version, using the power MOSFET 
for keying, dropped the 
current drain to 9 mA, ac¬ 
tive. This made it very 
practical to use an internal 
9-volt battery supply. SI 
is an On-Off-On switch 
for selecting either the in¬ 
ternal or external power 
source. 

To use this unit, plug in 
the appropriate cables to 
the transceivers. Adjust 
the volume controls to 
about half-way on each 
transceiver for inital tests. 

By selecting an active 
repeater frequency on 
XCVR “A’\ and listen¬ 
ing on another receiver on 
XCVR “B’\ adjust the 
volume control on XCVR 
*‘A’’ so the audio quality 
is not distorted into the 
receiver listening to chan¬ 
nel '‘B**. Do the same on 
XCVR**B’\ 

If you have installed 
the LED indicators, you 
will notice that when ei¬ 
ther of the receiver 
squelch drop out, the 
LED will remain on for a 
few seconds. This delay 


can be adjusted by turning the 25k 
pot (R1/R2) to a desired setting. This 
changing of the hang time will also 
affect the timing characteristics on Pin 2 
of the LM3900. You may have to adjust 
both the volume control on the transceiver 
and the 25k pot to get the timing where you 
want it. 

I made my unit with a small 4" x 4" pre¬ 
made circuit board, using point-to-point 
wiring. A custom-made circuit board 
could be produced reducing the size by half. 
A box measuring 4" x 6" x 2" was used to 


house the unit with the I/O jacks, power 
switch and external power jack on the rear 
panel. 

When the extender is in operation you 
will first notice a silence upon release of 
the PTT on the unit you are operating. 
Approximately 2 seconds later, you will 
hear the distant repeater squelch tail, or 
beep tone. When you talk to the extend¬ 
er from your unit, it takes a short time for 
the extender to detect your voice and key 
the other unit which goes to the repeater. 
Remember, this is VOX. Any pause will 
let the extender drop out af¬ 
ter a second or two. A 
good practice is to say, 
Aaaah, just as you key your 
unit, in order to activate the 
extender. This will take 
some practice when you op¬ 
erate through the extender. 

Comments 

This circuit has worked 
quite well. It has been used 
successfully with two hand¬ 
held units, mobile units and 
base stations. The diagrams 
for various units depict the 
wiring for the cable assem¬ 
blies. 

The project can come to 
good use at parades, public 
events, and search and 
rescue work. Remember, 
you’ve just created a re¬ 
mote base or repeater, so 
you must say “remote 
base” or “repeater” with 
your call sign when you use 
the extender. 

Note: Any comments on 
this project are welcomed, 
and a SASE will be appreci¬ 
ated .B 



PARTS LIST 

Transformers 


TLT2 

8 Ohrh: 1 dOO Ohm mini-audio xmfr (RS273-1380) 

Integrated Circuit 

U1 

LM 3900 Norton OP Amp (RS276-1713) 

Transistors 


Q1,Q2 

1RF5t1 Power MDSFCT (RS276-2072) 

Q3,Q4 

Oenerad Purpose NPN (2N2222,2N3904, etc,) 

Diodes 


ZLZ2 

1N47521 watt Zener (33 V) 

D1,D2 

1h^70 or any diode 

Resistors 


RLR2 

25 kilohm mini-pot 

R3,R4 

110Ohm,1^5i watt 

RS, R6 

10 megohm^ 14 watt 

R7, R8 

2,2 megaohm 14 watt 

R9-R12 

to kilohm, W watt 

R13, R14 

1 kilolmi, ¥4 watt 

R15,R16 

470 kilohm, 14 watt 

Capacitors 


C1.C2 

22mfd, 35vTant. 

C3-C5 

,01 mfd,50vdisc 

C6-C8 

,1 mfd, 50vdisc 

Jacks 


J1,J2 

54»n DIN jacks 

Switch 


SI 

on-off-on main-switch 

Battery 


BT1 

9 volt alkaline battery 
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Tech Talk from ICOM 


ICOM_ 


Handheld Transceivers: 
Enjoyment Unlimited! 


H andheld VHP and UHF FM 
transceivers are extremely 
popular units among to¬ 
day's radio amateurs, and with good 
reason. The flexible capabilities of these 
small "go anywhere" portables are ideal 
for talking with local friends and coordi¬ 
nating group activities in an on-the-spot 
manner, and their benefits during emer¬ 
gencies are truly Invaluable. The large 
number of range-extending VHP and 
UHF repeaters located throughout our 
lands also assure reliable communica¬ 
tions using low power transceivers. 
Since the wide variety of presently avail¬ 
able handheld transceivers seems to 
make selecting a particular unit some¬ 
what perplexing, however, ICOM 
wishes to share field-acquired insight via 
this issue's Tech Talk. 

The prime considerations in any 
handheld transceiver are smooth opera¬ 
tion, top-quality construction and per¬ 
formance, and long-run customer sup¬ 
port. Initially, consider a unit that's com¬ 
fortable to carry and operate, then re¬ 
view its less obvious and internal attrac¬ 
tions. Extensive use of VHF and UHF 
bands, for example, always encourage 
high intermod immunity. That is, the 
ability to copy a weak signal without un¬ 
due noises or squelch "falsing" when 
you're physically near other signal 
sources such as radio pagers, mobile 
phone relays, etc. Likewise, sincere fac¬ 
tory-backed service is the single most Im¬ 
portant factor separating one manufac¬ 
turer's products from others. ICOM 
handhelds are proud pacesetters In 
all of the previously discussed areas; 
a reflection of ICOM's dedication to 
keep you communicating through all 
the exciting times ahead. Three styles 
of ICOM handhelds are now available to 
fit your needs. 

The new and exciting ICOM MICRO 


(IC-/y2AT) handheld has acquired imme¬ 
diate popularity, as it combines all of to¬ 
day's most respected assets In an easy- 
to-operate and extremely versatile pack¬ 
age. Liberal use of narrowband filters 
plus high gain/low noise circuits ensure 
maximum weak signal sensitivity, se¬ 
lectivity and Intermod Immunity. 
Those designs, like all models of ICOM 
handf^lds, are complemented by fold- 
out pc boards mounted inside a steel 
window frame-type subcase for physi¬ 
cal protection and electrical shielding. 
The complete unit is enclosed in a high- 
impact case. 

As supplied with its attendant BP-22 
slide on/off battery pack, the ICOM 
MICRO (IC-/72AT) measures only 5.6 x 

2.2 X 1.1 inches (H, \X/, D) and produces 

1.6 watts output. Replacing that battery 
pack with ICOM's optional BP-21 re¬ 
duces the transceiver's overall height to 

4.6 inches while lowering RF output to 

1.2 watts: the perfect shirt pocket or la¬ 
dies' handbag companion. Alternately, 
substituting ICOM's optional BP-24 bat¬ 
tery pack increases the IC-//2ATs height 
to 6.6 inches while raising RF output to 

2.6 watts for fringe/remote area use. 
Assuming the ICOM MICRO'S 
(IC-/i2AT's) supplied 4-inch minIduck is 
then exchanged with a popular BNC- 
fitted gain antenna such as ICOM's op¬ 
tional % wave whip, the transceiver's 
effective radiated power Increases 
above that of much larger five-watt 
units. Mixing and matching accessories 
thusallowsthe ICOM MICRO(IC-//2AT) 
to "change fece" on a moment's notice: 
a truly versatile transceiver! 

Operating the ICOM MICRO 
(IC-/y2AT) merely involves step-tuning 
any of its 10 memories to a desired fre¬ 
quency (even 162 MHz NOAA weatherl) 
using its top-mounted rocker switches. 
Each memory continuously retains its 


last selected frequency. The ICOM 
MICRO'S (IC-//2AT's) transmitter offset is 
selected by a rear panel "simplex/+/ 
-duplex" switch. If "odd split" operation 
is desired, hold the display's nightlight 
button, switch the transceiver on, then 
step-tune the .600 (kHz) reading to any 
desired separation. The ICOM MICRO'S 
(IC-/72 AT's) PL tone frequencies are 
standard and can be selected via a mini 
DIP switch inside its battery retaining 
plate. A440MHz MICRO, the IC-//4AT, 
is also available for 70cm enthusiasts. 

ICOM's IC-02AT, IC-03AT, IC-04AT 
and IC-12AT transceivers continue their 
reign of supremacy as today's most de¬ 
luxe and full-featured handhelds. These 
advanced technology units include di¬ 
rect keypad operation, memory storage 
of frequency, standard or odd repeater 
splits plus PL tones. Three scanning 
modes and priority channel operation 
"round out" these popular units. Their 
operation may be simple or sophisticat¬ 
ed as personally desired and/or expand¬ 
ing with your future interests. A pocket 
guide is also included with these top- 
quality units for initial operating conven¬ 
ience, 

ICOM also continues producing the 
ever-popular and easy-to-operate 
fC-2AT, IC-3AT, and IC-4AT units. 
These "basic style" handheld trans¬ 
ceivers are perfect for budget-conscious 
amateurs desiring to expand their 
VHF/UHF horizons using top perform¬ 
ers of time-proven design. 

ICOM handhelds are also supported 
by a foil line of matching accessories and, 
excluding MICRO unit battery packs, 
they are Interchangeable between 
transceivers. ICOM Is your full line, 
full-time amateur radio equipment 
supplier of Incomparable quality, 
performance and service I 


ICOM America, Inc., 238(M16th Ave ME, Bellevue, WA 98004 Customer Service Hotline f206| 454*7619 

3150 Premief Drrve. Suite 126. Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta. GA 30349 
ICOM CANADA A CXwsion of ICOM America, Inc, ^71 * #5 Road. Unit 9. Richmond. B.C. V6X 2T4 CanaJa 

Aii staiecJ specificatso^ns are appmmrmte md supjea so ct«rs§e naiKS m oE>lr^t*on m ICOM sgnificarttJy exceed FCC regulatW'fis spurous TT387 



Jim Braddy WA4DS0 
3037Audrey Drive 
Gastonia NC 28054 


Number 7 on your Feedback card 


VIC Talk 


This little chip offers big benefits. 


D O you want to teach your Vic-20 or 
Commodore 64 to talk? Here is a con¬ 
struction project that involves only one chip. 
It can be adapted to most PCs. 

A talking computer offers many advan¬ 
tages: voiced I.D, for repeaters, talking 
clocks or thermometers, plus impressive 
games and teaching aids. All this and more is 
offered by a chip priced at $13 from Radio 
Shack. 

Construction 

The circuit can be put on a solderless 
breadboard. However, I have included my 
printed circuit pattern made from dry trans¬ 
fers. The parts are mounted on the non-foil 
side as usual, with the exception of jumper 
wires Jl, J2 and capacitors Cl 1, C12 which 
were soldered directly on the foil side (see 
Figure 2. Parts Placement). 

The audio out requires outboard audio am¬ 
plification. Fortunately, my computer moni¬ 
tor had an audio input. If this convenience is 
absent, almost any audio amp will do, includ¬ 
ing a very quick home brew using another 
Radio Shack chip, LM386, priced at $1. In¬ 
structions with the speech chip include audio 
amplification directions. Use shielded audio 
line to eliminate AC hum. 

All other connections go directly to the user 
port on the back of your VIC-20. Ribbon 
cable would look good here; however, I used 
some surplus stranded hookup wire, courtesy 
of Ma Bell. CB2 on the user port of the 
VIC-20 is the one connection that differs on 
the C-64. In the case of the latter, use PC2 
located at Pin 8. All other connections are the 
same for both computers. 

Connection to the user port requires the 
12/24 pin card edge socket. If you don’t want 
to wait for your mail order, then get the 12/44 
from Radio Shack and modify it with a hack 
saw. It helps to have a small two-inch bolt at 
both ends to get a grip on it with your fingers 
for mounting and removal from the back of 
the computer. 

Frequency of the crystal will control the 
voice pitch. Instructions with the chip call for 
3.12 MHz. However, a 3.579545 MHz TV 



Fig. 1. Schematic diagram. 



Fig. 2. Parts placement. 
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colorburst crystal from Radio Shack works 
fine, and it’s cheap. 

Using the Synthesizer 
With a little basic programming it is easy to 
make the chip say any English word using an 
address table for data numbers as part of your 
program. The numbers must be in the form of 
decimal addresses. A booklet that comes with 
the chip offers a limited dictionary of words 
and details of how to make the chip speak 
them. It will also explain how to create more 
words. To help you get started, the sample 
program at right will teach your PC its first 
sentence. Notice that each line of data makes 
up a different word. You can change the data 
numbers to make new words and add more 
lines of data for longer sentences. Be sure to 
also change the “27” in line 65 to match the 
total of data numbers to be read. 

For the C-64 you will need to change the 
following lines since its memory address lo¬ 
cations controlling the user port are different 
from that of the Vic. 

10 POKE 56579,63 
40 POKE 56577, A 
50 POKE 56577,0 
60PB=PEEK(56577) BB 

References: 

1. “Talk Is Cheap” by Thomas C. Johnson, 
WB6NQK, October. 1985, 73. 

2. “Speech Synthesizer” by Ricardo Jiminez 
and Adrian Valle, August, 1986, Radio Elec¬ 
tronics. 



PARTS LIST 



Resistors 


i ' SffI'f 

", ' ' - 

R1 

lOO.OOOOhm 



R3,R4 

Capacitors 

33.000 Ohm 



C1,C2 

22pF ceramic 



C3, C4 

.022uF ceramic 



C5 

10uF, 10 volt, electrolytic 



Cl 1. Cl 2 

,1uF ceramic 


illlKsS 

Semiconductors 



IC1 

SP0256-AL2 Speech processor 

(f=ladio Shack 276-1784) 

lIpJIK 

D1 

1N914 Switching Diode 



Other Components 



XTAL 

3.12 MHz Crystal or 3.579545 MHz 

(Radio Shack 272-1310); 

$.1,69 

12.24 pin card edge socket (Jameco Electronics) 

(Radio Shack 276-1551) 


or 12/44 pin modified to 12/24 

$ 2,99 

28 pin 1C Socket 

(Radio Shack 276-1997) ‘ 

$ , .89 



SAMPLE VIC PROGRAM 

10 POKE 37138,63 

110DATA7,7,16,2:REM AM 

20 FORJ = 1 to 27 

120DATA24,2:REM A 

30 READ A 

130 DATA 13,23,23,2,42,12.44.0: 

40 POKE 37136,A 

REM TALKIN 

50 POKE 37136,0 

140 DATA 42,15,16,9,49.22,13,51,1,4: 

60 PB = PEEK(37136) 

REM COMPUTER 

70F=PBAND64 

160 RESTORE 

80 IF F> 64 THEN 60 

170 FORT-1 TO 500:NEXTT:GOT020 

90NEXTJ 

200 END 

100 DATA 24.6,0:REM I 




AA 

24 

HOT 

AE 

26 

HAT 

AR 

59 

ALARM 

AO 

23 

AUGHT 

AW 

32 

OUT 

AX 

15 

SUCCEED 

AY 

6 

SKY 

BB1 

28 

BUSINESS 

BB2 

63 

BUSINESS 

CH 

50 

CHURCH 

DD1 

21 

COULD 

DD2 

33 

DO 

DH1 

18 

THEY 

DH2 

54 

THEY 

EH 

7 

END 

EY 

20 

BEIGE 

EL 

62 

SADDLE 

ER1 

51 

FIR 

ER2 

52 

FIR 

FF 

40 

FOOD 

GG1 

36 

GOT 

GG2 

61 

GUEST 

GG3 

34 

WIG 

HH1 

27 

HE 

HH2 

57 

HOE 

IH 

12 

SIT 

lY 

19 

SEE 

JH 

10 

DODGE 

KK1 

42 

CANT 

KK2 

41 

SKY 

KK3 

8 

COMB 

LL 

45 

LAKE 

MM 

16 

MILK 


NN1 

11 

THIN 

NN2 

56 

NO 

NG 

44 

ANCHOR 

OY 

5 

BOY 

OW 

53 

BEAU 

OR 

58 

STORE 

PP 

9 

POW 

RR1 

14 

RURAL 

RR2 

39 

BRAIN 

SH 

37 

SHIP 

SS 

55 

VEST 

TH 

29 

THIN 

TT1 

17 

PART 

TT2 

13 

TO 

UW1 

22 

TO 

UW2 

31 

FOOD 

UH 

30 

BOOK 

VV 

35 

VEST 

WH 

48 

WHIG 

WW 

46 

WOOL 

XR 

47 

REPAIR 

YR 

60 

CLEAR 

YY1 

49 

YES 

YY2 

25 

YES 

ZH 

38 

AZURE 

ZZ 

43 

ZOO 

10ms 

0 

Pause PA1 

30ms 

1 

Pause PA2 

50ms 

2 

Pause PA3 

100 ms 

3 

Pause PA4 

200ms 

4 

Pause PA5 


Fig. 3 Foil side. 


Table 1. Speech Processor Addresses. 
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7. T. Collins mFNF 
18 linzer Court 
St. Louis MO 63 ns 


Nu«tili«r 6 on yottf F««<ttMclt cmrS 


NiCd Charger/Power Supply 

An easy two-in-one construction project 


S ince I had accumulated a number of 
NiCd batteries and battery packs of vari¬ 
ous voltage and current ratings, I decided to 
construct a flexible piece of gear that would 
allow me to manipulate the battery charging 
cycles. The unit described here does the job 
nicely. It also serves as a variable power 
supply for the test bench. 

The Circuit 

To begin the project, I outlined the features 
and capabilities I required. I decided that 15 
volts would suffice. I also needed no more 
than 500 mA of current for charging purpos¬ 
es. 1 found that the three-terminal, adjustable 
voltage regulators had a range of applications 
that would fit my needs. 

These devices are available in 
several current ratings. The low¬ 
est is a I-amp device which I 
would have used, except that it is 
in a TO-3 case. I wanted to use a 
TO-220 case, since it is easier to 
mount. I chose the National LM- 
317T 1.5-amp devices. The addi¬ 
tional current capability is useful 
when using the unit as a power 
supply. I needed two regulators, 
one to regulate the voltage and the 
other to regulate the current. 

Calculating the voltage re¬ 
quired, and after factoring in the 
losses, I found that I would need a 
transformer with at least a 15-volt 
secondary. This would insure 
enough voltage for the regulator 
to operate properly when using 
the full 15-volt output. Radio 
Shack listed an 18-volt, 2-arnp, 
center-tapped transformer with 
more capacity than needed, but 
the the price was right. I also 
found later that the LM-3I7T, 
with a good heat sink, would han¬ 
dle almost 2 amps. 

With an 18-volt transformer, 
the available regulated voltage is 
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approximately 20 V. Other users might elect 
to use a meter in the 20-25-Vdc range to take 
advantage of this additional voltage. 

When I first constructed my unit, I had 
both regulators wired in series. This scheme 
worked fine as a current-limiting charger but 
required too much adjustment when the unit 
was used as a power supply. For this reason, I 
.settled on the circuit shown here. 

When used as a power supply, the current- 
limiting IC is switched out of the circuit. The 
current varies with demand up to the rated 
capacity. When used as a battery charger, this 
IC is placed in the circuit and output current is 
adjusted as needed. 

The 2.2k resistor across the output estab¬ 


lishes a nominal minimum load of 4 mA. 
Without this resistor the indicated voltage 
with no load is higher than the actual voltage 
applied to a load. 

Construction 

The construction is straightforward point- 
to-point wiring. Due to the few components 
involved, I found no reason to use a circuit 
board. 

You can find most of the components in a 
well-stocked junk box or purchase them at a 
nearby Radio Shack. The only items that may 
cause difficulty are the lO-iurn lOO-Ohm pot 
for adjusting current and the rotary switch 
used for the meter switching. The 
rotary switch that Radio Shack 
sells is not suitable with too much 
contact resistance. The meter 
shunts will not track with this 
switch. I used a ceramic wafer 
switch similar to the type found in 
HF band switches. 

I mounted the two regulators 
on the back panel of the enclo¬ 
sure, which acts as the heat sink. 1 
mounted them with sockets for 
convenience. The bridge rectifier 
also mounts on the back panel. 

I u.sed two 8-point tie strips to 
make all the connections on the 
secondary side of the trans¬ 
former. A 5-point strip on the pri¬ 
mary side connects the trans¬ 
former to the line. This strip also 
supports a !^-amp pigtail fuse. 

My enclosure is a home-made 
aluminum box measuring 6*" x 3- 
1/2" X 4". This is about the right 
size to house the components with 
plenty of room on the front for the 
meter and controls. 

The meter shunts shown on the 
schematic were made from stan¬ 
dard value resistors. A .56-Ohm 
resistor allows a full-scale read¬ 
ing of 150 mA. Parallel ,1-Ohm 


R-i R^istor^ iSO-Ohmj H-watt 

R-2 Potcntiom«er, 2,5k (liheartaper) 

R^3 Potentfo^er, lOO-Ohm, 2-watl (lO^turn preferred) 
R-4 Shunts Meter .(^Ohm C^ee tm) ^ 

R-5 Shunts Meter . 57 -Ohm (Seetext) 

R-7 Resistor, l.Sk-Ohm, H-watt ~ r • 

R-8 Resistor, 2.2k-Ohm, S4-walt 

■ We-"; - B ^" 

• ...SB ■ 

S-3 Switch, Romiy 2%Pole, 3 or more positions 

T-1 Transformer, IS volt at 2 amps, Center-taj^d • 

U-U 2 IC. Adj, Voltage Regulafor (LM^ ITT) • 

Miscellaneous, Suitable Enclosure, fie Strips, Binding 
Posts, Line Cord, Knobs, Insulators and Mounting Hard¬ 
ware for II-1 and U-2, Hook-up Wire- 


Items marked with are available at Radio Sh^- Some 

items not maiked may also be avadaHe ttere. 


1987 










Fig. L Schematic for the NiCd battery charger and power supply. 


and , 13-Ohm resistors provide the .056-Ohm 
shunt for a 1.5-amp ftjll-scale reading. There 
is no need for a 15-mA scale, since you can¬ 
not adjust the current below 12 mA. 

This information applies to a meter with 
an internal resistance of 85 Ohms, such as 
the Radio Shack model specified. Meters 
of other manufacture or range may require 
the builder to recalculate the shunt values. 


can be charged to a specific voltage. This 
would be a constant voltage mode. This mode 
requires some limiting to control the initial 
current drawn by a discharged battery. The 
unit really excells in the constant voltage 
mode. 

By setting a voltage limit approximately 
10% higher than the nominal voltage of the 


battery and limiting the initial current to a 
safe level, the charging process becomes 
self-governing. A battery left on the charger 
indefinitely will not suffer any ill effects. 

Options 

The schematic shows an option that you 
may wish to incorporate. When the voltage 
requirement is low—10 volts or less—switch¬ 
ing to full-wave center-tap grounded rectifi¬ 
cation reduces the current dissipated by the 
regulators, and improves their efficiency. 
When more than 10 volts are needed, switch¬ 
ing to the bridge rectifier mode will supply 
adequate voltage for proper regulation. 
Obviously, this option requires a transformer 
that has a center-tapped secondary. A 
transformer with a dual-voltage primary, 
e.g. 110 and 220 volts, could also be adapted 
to this option. 

Another option, although not included, 
would incorporate an external or internal 
timer to turn off the unit or reduce the charge 
to a holding rate. If the unit is to be turned off 
without disconnecting the battery, the circuit 
will require a blocking diode. This diode 
would prevent the banery from discharging 
through the meter circuit.fll 


When calculating the shunts, you must 
consider the contact resistance of the meter 
switch. This is especially true of the shunt for 
the 1.5-amp full-scale setting. 

Calibration 

With the components listed, the meter will 
be within ± 5 percent. Trim the shunts and 
the multiplier resistor for greater accuracy. 
You can replace the multiplier resistor with a 
small variable resistor to calibrate the meter 
to an exact voltage near the point of greatest 
use. The shunts are a little harder to trim due 
to the small resistance required. They may be 
made with copper wire using a standard wire 
table to determine size and length. For exam¬ 
ple, 26.5 inches of #24 wire wrapped around 
a 100k 1-watt resistor will make the 1,5-amp 
(X 100 setting) shunt. The 150-mA (X lo set¬ 
ting) shunt can be 66.25 inches of #30 wire on 
the same type of resistor. Adding an extra 
inch to the above lengths initially will allow 
you to match the shunt to the individual 
meter. It is also easier to shonen the wire than 
to lengthen it. 

Operation 

This unit allows great flexibility when used 
as a charger. You can select any charge rate 
up to capacity with the unit in the current- 
limiting mode. The unit will bring any 
battery up to full charge without fear of over¬ 
charging. 

Most battery manufacturers recommend 
a charge rate to not exceed one-third the amp- 
hour rating of the battery. This would be 
considered a fast charge. The normal, or slow 
charge, is 10% of the amp-hour rating. These 
correspond to charge times of four and 15 
hours, respectively. These figures are for the 
constant-current charging mode. 

Although rarely mentioned in manufac¬ 
turers' or vendors’ literature, NiCd batteries 



Fig. 2. The chassis template. 
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Number 30 on your Feedback card 

Packet talk 

Latest in Digital Hamming 


Brian Lloyd WB6RQN 
19200 Tifford Way 
Germantown MD 20874 

A NEW FACE 

Greetings fellow packeteers! 
I am deeply committed to the de¬ 
velopment and growth of packet 
radio. I hope this column will 
provide a forum for the discussion 
of the issues—technical, philo¬ 
sophical, and operational—sur¬ 
rounding packet radio and its fu¬ 
ture. But I need your help. I need 
the contribution of your ideas, de¬ 
signs, and projects. If you have 
used packet radio in a new and 
unique way, please share your 
experiences. Don't worry if your 
experiment seemed to be a fail¬ 
ure. We often learn more from 
failures than from successes! To 
this end, please feel free to write 
to me in care of 73 Magazine or to 
send electronic mail to me. My 
PBBS mail address is WB6RQN 
@WA3PXX. Let’s work together 
for the growth and improvement of 
amateur packet radio. 

The Technical Comer 

Recently I received a bulletin 
from Norm W2JUP. Norm pointed 
out a basic but critical fact that 
many of us in the packet com¬ 
munity sometimes lose sight of: 
proper functioning of packet radio 
requires good, reliable radio links. 
In order to have effective packet 
operation, your bits must arrive at 
the receiving station without 
errors. Every packet that arrives 
at its destination is a packet 


that does not need to be retrans¬ 
mitted. 

This translates into better 
throughput and less channel load¬ 
ing. It seems like a simple and 
obvious subject, hardly worthy of 
in-depth discussion. But the fact 
remains that examination of sev¬ 
eral packet radio stations using 
test equipment has demonstrat¬ 
ed very strongly that many of us 
have forgotten the basic lesson 
taught us by RTTY: there is no 
substitute fora good solid link and 
effective modulation/demodula¬ 
tion. You cannot simply take your 
TNC out of its box, hook it to the 
mike and speaker leads of your 
radio, and expect it to work. You 
are going to have to make sure 
that your TNC is properly adjusted 
for the particular radio to which it 
is connected. 

Since the great majority of pack¬ 
et operations take place on the 
VHF/UHF bands using Bell 202 
type modems and NBFM radios 
we perhaps need to review the ba¬ 
sics of this type of operation. 

In our standard TNC’s the mod¬ 
ulator part of the modem accepts 
digital data (1 's and O’s) and uses 
it to switch between two tones, 
1200 Hz and 2200 Hz. The audio 
spectrum required by this tech¬ 
nique spans from about 500 Hz to 
about 2900 Hz. This conveniently 
fits within a standard voice-grade 
telephone line (300-3000 Hz), pre¬ 
cisely what Bell intended when 
they designed the 202 modem. 
The demodulator discriminates 
between the two tones and recov¬ 
ers the original digi¬ 
tal signal. Simple, 
huh? 


When Bell developed its spec¬ 
ification they took the charac¬ 
teristics of the phone line for 
granted. The phone company 
specifications say that the tele¬ 
phone line is flat from about 400 
Hz to about 2900 Hz with minimal 
phase shift and at least a 30 db 
S/N ratio. Now let us examine our 
2M FM radios and see how they 
stack up to the telephone line. 

The “official” specification for 
an FM radio has a bandwidth simi¬ 
lar to the standard telephone line. 
The major difference is that the 
transmitter is supposed to have 75 
microsecond pre-emphasis while 
the receiver has 75 microsecond 
de-emphasis. This means that the 
transmitter should be flat to about 
2100 Hz and then boost the high 
frequencies at a 6 db/octave rate 
above that. The receiver is suf>- 
posed to perform the opposite op¬ 
eration, cutting high frequencies 
above 2100 Hz at a 6db/octave 
rate. The combined curves should 
be perfectly flat so that what we 
end up with is something that is 
very similar to the ideal phone line 
(with better signal-to-noise ratio to 
boot). 

If all this were true then we 
would be seeing bit error rates 
(BER) of 1 X 10-5 (1 errored bit in 
100,000) or better. For the aver¬ 
age packet of 128 bytes this works 
out to about 1 packet in 85 being 
bad. Since we rarely see this kind 
of performance, even on a clear 
channel, there must be some sort 
of problem. There is. The radios 
really do not conform to the above 
specifications and the modem in 
your TNC tries but fails to correct 
for this. 

The designers of NBFM ama¬ 
teur radios did not even begin to 
consider that your radio might be 
used to transmit data. They were 
concerned with how the radio per¬ 
formed on voice and that it met the 


FCC specifications for bandwidth 
and spurious emissions. 

The ear is also almost totally in¬ 
sensitive to phase errors. On the 
other hand a modem is extremely 
sensitive to these errors. The clip¬ 
per/limiter and low pass filter in 
the usual NBFM transmitter’s au¬ 
dio stage introduce very large lev¬ 
els of these distortions that are 
essentially undetectable by ear 
but which make it almost impossi¬ 
ble for the receiving modem to de¬ 
code the data. That is why a signal 
that sounds good may not work 
with your TNC. 

Another characteristic of voice 
radios is that they boost all the 
high frequencies on transmit and 
cut them on receive, even more 
than would occur with a simple 75 
|is pre-emphasis/de-emphasis. 
This works because the energy 
in the human voice decreases 
with increasing frequency. Data 
transmission has a relatively even 
distribution of energy so such 
pre-emphasis is detrimental. 

Since most of us must make 
do with voice radios we should 
set them up so as to give the 
modem the best possible chance 
to do its job. Here IS a procedure 
that will extract the best possible 
performance from the modem in 
your TNC. 

First, decide where to connect 
the output of the TNC to the trans¬ 
mitter. Many radios have an ac¬ 
cessory or CTCSS (PL) input. This 
input usually enters the chain of 
audio processing after the limiter 
and the low-pass filter. If your ra¬ 
dio has one of these inputs (some¬ 
times on an accessory jack on the 
back of the radio but usually on an 
internal connector) this is where 
the TNC should be connected. If 
you connect your TNC here you 
do not need to worry about the 
damage to your signal caused by 
the limiter and the low-pass filter. 
Command your TNC to generate 
the high tone (use the calibrate 
command) and adjust the TNC 
output level and the deviation con¬ 
trol in the radio for 2.5 to 3 KHz 
deviation. 

If your accessory input injects 
the signal before the limiter/filter 
or you must put the signal in at the 
mike jack, you will need to use the 
following adjustment procedure: 

1) Command the TNC to gener¬ 
ate a tone (using the calibrate 
command). Increase the signal 
level coming from the TNC until 
the deviation of the radio no 
longer increases (the limiter is 
now limiting the signal). Reduce 
the level from the TNC until the 
deviation drops to about half of the 
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Fig. 1. 75-iJS de-emphasis network. 




Fig. 3. Buffer amp. 
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Measuring Deviation ! 

Setting FM transmitter deviation is; aoritical item in^^^'^ 
packet radio, yet most packet enthusiasts ignore the problem. 
Obviously the easiest way to measure deviation is with a devia¬ 
tion meter. If you are lucky enough to own one, use it. On the 
other hand a deviation metbris nothing more than a meter at-, 
tached to the discrtminatpr p^ 

meter attached to the discriminator before any de-emphasis net¬ 
work will work well; If you use a meter you: Will need to provide 
some sort pf buffer Amplifier and peak'hold idircuit'between the 
discriminator and the rheter. Such a circuit i.s'described in the 
ARBL Radio Aw3teur!$ Randdook in the section oh FM. 

The big problem iS; calibrating the rneter; If ypu::haye:a;.knpw 
reference you are in luck: dust adju$t your meter to matph the 
ref ere nee meter, if you' dbh't have a reference you can use a 
linear receiver (SSB br GV^^^^^^^ nfidrtltpr the carrier FM 

transmitter and uee the; Bessej fMhctipn characteristics to d 

mine the deviation^ , - .' 

Set up an FM transmitter with a calibrated audio generator as 
its input. Set the frequerie^rpf the aubio generator 
and its Outbut level to and tune in the FM 

carrier with therlineaTrepelyerset at its narmwestit^ 
a CW filter it ypu have it), $lowly increase the output from the 
audip generatOranb:nbtiCathat thecari'ierbegihetpdecrease; At 
the point Where theberner reaches its Ibw^^ leyei the deviation 
will be precisely S KHz (a further incfeese in th;e level of the audio 
generator will Caus^The earner to iherease again), Npvy Usethis 
FM signal as a reference for your deviatipn mater. See the Radip 
Amateur’s Handbook for more detailspn this method. 


maximum level you reached before 
(don’t worry about the amount of 
deviation at this point). Now go 
into the radio and adjust the devia¬ 
tion control to give you 2.5 to 3 
KHz deviation on the high tone. 

As a final check of the transmit¬ 
ter check the deviation o|both the 
high and low tone. The low tone 
(1200 Hz) should be between 0 db 
and 3 db less than the level of the 
high tone (2200 Hz). That means 
that if the high tone has 3 KHz 
deviation the low tone should 
have no more than 3 KHz deviation 
and no less than 2 KHz deviation. 

Now to the Receiver 

Hooking the speaker jack to the 
input of your TNG may be easy but 
it is probably not the best way to 
make the connection. Most radio 
manufacturers boost the low fre¬ 
quencies in the audio amp to cor¬ 
rect for the deficiencies of the 
cheap little 2-inch speaker they 
put in. This is fine for your ear but 
is not what you want for your TNG. 
The original designers of the 
TAPR TNG-1 and TNG-2 decided 
to attack the problem by design¬ 
ing a complementary filter that 
boosted the high frequencies to 
counteract this distortion. This 
works just fine if the response of 
the input filter in the TNG really 
does complement the frequency 
response of the radio (can you 
say, “fat chance?”). If you have a 
TNG-1 or TNC-2 clone and want to 
find out, use a scope to look at the 
output (pin 1) of the MF-10 filter 
chip. The two tones should be 
within ± 2 db of each other. 

If this concept of distorting the 
signal first one way and then dis¬ 
torting it back the other way to fix it 
seems a bit excessive to you (as it 
does me) you might want to try a 
different approach. There is a 
source of perfectly good undistort¬ 
ed signal waiting to be tapped at 
the discriminator. Some radios 
have a center channel meter that 
reads the discriminator offset—a 
good place to look for the signal. 
The hot side of the volume control 
is usually another good place to 
tap into this signal. 

If you are using a TNG-1 or 
TNG-2 clone and you wish to use 
this direct connection you will 
need to remove the MF-10 filter 
chip and its associated resistor 
pack (U17 and U18 in the TNG-2). 
If you have a TNG-2 clone you now 
jumper pin 1 to pin 8 on U17 and 
you are done. You may now con¬ 
nect the discriminator directly to 
the TNG through the appropriate 
de-emphasis network (the high 
and low tones should be within ±2 


db at the input to the demodulator 
in the TNG). 

Should you decide to use the 
discriminator signal be sure that 
you do not load down the signal 
too much. The Exar 2211 demod¬ 
ulator used in the TNG-1 and 
TNG-2 clones will not load the 
discriminator too much and may 
be connected directly. If your TNG 
has a low impedance input net¬ 
work (Kantronics’ TNG’s come to 
mind here) you may need a buff¬ 
er between the discriminator and 
the modem. Figure 3 shows a 
good buffer circuit for the discrimi¬ 
nator that will happily drive just 
about any TNG. Build it if you are 
concerned. 

What’s the Cost? 

You sit down at your terminal, 
turn on your radio and TNG, and 
check into the local bulletin board. 
You receive some mail from a 
friend across the country and you 
read it. You compose a reply, 
send it off, and log off the BBS. 
Not too bad considering all you 
had to buy was an inexpensive 
TNG, huh! Have you ever consid¬ 
ered what it cost to get that mes¬ 
sage to you? 

Somewhere out there many 
people have paid a great deal of 
money to construct digipeaters, 
BBS’s, and HF gateways in order 
to deliver your mail to you. If you 
consider that your local BBS prob¬ 


ably consists of a PGIone (that’s 
PG-t-clone), one or two TNG’s. 
and one or two radios, the price 
was probably between $1200 and 
$2000 for that BBS that you are 
using. Have you offered to help 
out financially to maintain this re¬ 
source? You say you can’t afford 
to kick in very much money? How 
about forming a packet radio club 
to pool your resources! 

The result would be a packet 
community no longer dependent 
upon the goodwill of a few gener¬ 
ous packeteers. It would also 
provide an advantage for the fu¬ 
ture when the packet switches 
that will make up our networks 
will, more than likely, cost thou¬ 
sands of dollars (much like the 
good repeaters do today) and thus 
be beyond the individual means of 
all but a few of our wealthier 
brethren. Why not get your packet 
club together today and start look¬ 
ing toward the future? 

And, by the way, when your lo¬ 
cal BBS goes off the air because 
its owner needs the computer for 
something else or he moves 
away, don’t say I didn’t warn you. 

New Goodies 

One of the things that has been 
holding up packet network devel¬ 
opment has been the lack of easily 
available high speed modems 
(9,600 bps and faster) and the lack 
of packet switch hardware to take 


advantage of the fast modems 
when they arrive. At last both gaps 
have been filled. 

Dale Hetherington, WA4DSY, 
has designed an elegant 56,000 
bps modem. The modem accepts 
digital data at 56,000 bps in one 
side and generates RF at 29 MHz 
on the other. Likewise it accepts 
RF at 29 MHz and converts it into 
digital data at 56,000 bps. Why 29 
MHz? Because you can readily 
acquire transverters to put your 
signal on the desired band. The 
modems have been tested exten¬ 
sively In Atlanta, Georgia, and 
work very welll 

If you are interested in con¬ 
structing one (or two) for yourself 
contact Doug Drye, KD4NG, at 
P.O. Box 871, Alpharetta, GA, 
30239-0871. The three-board set 
(not a kit—boards and documen¬ 
tation only) costs $75 (please add 
$5 for shipping). If you can build 
a TNG-2 you can build one of 
these modems. You may have to 
scrounge a bit for the parts, but 
isn’t that part of the satisfaction! 
The modem uses all commonly 
available components. Acquiring 
them should require little more 
than a visit to your local hamfest 
and Radio Shack. 

But now we need something 
(besides the KISS TNG—more in 
a later column) to generate data 
at 56,000 bps to drive our fast 
modems. 

A group of hams in San Diego 
have solved that problem. Mike 
Brock, WB6HHV, Franklin Anto¬ 
nio, N6NKF, and Tom LaFleur, 
KA6IQA, have constructed a 
packet switch board called the 
PS-186. It is powered by an Intel 
80186 processor and has up to 
256 Kb of ROM and up to 1 Mb of 
RAM. There are 4 HDLG (read 
“packet") ports that will each run 
up to 1 Mbps. That’s right! One 
million bits per second (makes 
1200 bps packet seem rather 
slow, doesn't it). If you populate it 
with all GMOS parts it requires 
only 2W of power. Many other de¬ 
sign features make it just the thing 
for mountain tops. 

If you are interested in getting 
one of these boards or just inter¬ 
ested in information, send mail to 
Tom LaFleur at PO Box 9045, La 
Jolla, GA 92038. 

Mark my words. These two 
pieces of hardware are going to 
revolutionize the networking as¬ 
pects of amateur packet radio. 

Well that's it for this month. 
Next month we will spend more 
time on radios, modems, and 
what is new on the software 
horizon. See you then.fiS 
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Barter ’n^ buy 


QSLs To Order. Variety of styles, col¬ 
ors, card stock. W4BPD QSLs, PO 
Drawer DX. Cordova SC 29039. 
BNB26 

The DX'era Magazine Up-to-date, in¬ 
formative. interesting. Compiled and 
edited by Gus Browning W4BPD, DX- 
CC Honor Roll Certificate 2-4. Send 
for free sample and subscription infor¬ 
mation today. PO Drawer DX. Cordova 
SC 29039. BNB261 

Xerox MemoryWrIter—parts, assem¬ 
blies, boards, manuals. Free help with 
service problems. W6NTH, Box 250, 
Benton AR 72015 (501) 776-0920. 
BNB404 

Ham Trader Yellow Sheets, in our 
24lh year. Buy, swap, sell ham-radio 
gear. Published twice a month. Ads 
quickly circulate—no long wait for re¬ 
sults. SASE for sample copy. $12 for 
one year (24 issues). PO Box 2057, 
Glen Ellyn IL 60138-2057. BNB412 

QSL Cards—Look good with top quali¬ 
ty printing. Choose standard designs 
or fully customized cards. Better cards 
mean more returns to you. Free 
brochure, samples. Stamps appreciat¬ 
ed. Chester QSLs. Dept. A, 310 Com¬ 
mercial, Emporia KS 66801. BNB434 

Learn Code on your IBM PC (or com¬ 
patible), Commodore C-64/128, or 
512K Macintosh. CODE-PRO takes 
you from no knowledge to proficient 
copy. Specify computer. $10 plus $2 
s&h. Trio Technology, Dept. 861, PO 
Box 402, Palm Bay FL 32906. BNB490 

Code Programs. Apple/C-64 37 Mod¬ 
es. Graphics, Lessons, Wrdprcsr, elc. 
LARESCO, POB 2018. 1200 Ring 
Road, Calument City, IL 60409 
(312)891-3279. BNB507 

The Decoder A National monthly 
technical newsletter covering Satel¬ 
lite and Cable TV descramblers. 
$18.00 a year. Sample $2.00. 

VideoCipher_II Manual - 120 

pages...$29.95. Oak Orion Manual - 
120 pages . $29.95. Schematics and 


Software Catalog...$1.00. Satellite and 
Video Equipment Catalog...$2.00 
Telecode P.O. Box 6426, Yuma AZ 
84364-0840. BNB513 


Commodore Chips. Authorized Dis¬ 
tributor, Factory Fresh. #6526/6510- 
$9.95, #6581-$12,85, #6567-$14.75, 
#8701-$7.25, PLA/82S100-$12.50, 
901225/226/227/229-$10.95 and many 
others. Ask about quantity dis¬ 
count...Heavy Duty Power Supply for 
C64-$27.95... VISA/MC... Call Toll 
Free 1-800-642-7634, 800-248-2983 
(outside NY) or 914-356-3131. Kasara 
Microsystems, Inc. 38 Murray Hill 
Drive, Spring Valley, NY 10977, 
BNB587 

Smart Battery Charger for gell-cells 
or lead acid batteries, by Warren 
Dion W18BH. See June 1987 QST 
Magazine for circuit details. Complete 
kit. nothing else to buy, only $49.95 
plus $3.50 s/h. Order #150-KIT. A&A 
Engineering. 2521 West La Palma, 
Unit K, Anaheim CA 92801 (714) 952- 
2114.BNB531 

Ham Radio Repair, all makes, all mod¬ 
els. Robert Hall Electronics, PO Box 
8363, San Francisco CA 94128 (408)- 
729-8200. BNB558 

SB-220 Owners!—Enhance perfor¬ 
mance—add new features. 11 step-by- 
step mods which include: tuned-input 
6-and 160-meter operation, heavy-du¬ 
ty power supply mods, full OSK opera¬ 
tion, solid-state bias control, and many 
more. Source of parts included. One 
time 50% rebate for new mods submit¬ 
ted and two free updates. 10 pages of 
lech info on the 3-500Z. Order today— 
$10 per copy plus $1 postage. SASE 
for info. Bob Kozlarek WA2SOO, 69 
Memorial Place, Elmwood Park NJ 
07407. BNB581 

Commodore Repairs. We are the 
largest Authorized Service Center in 
the country and we repair your Com¬ 
modore computer within 3 to 4 days. 
(Our prices are low; eg. C64-$39.95), 
“THE COMMODORE DIAGNOSITI- 


CAN“, an invaluable double sided lam¬ 
inated guide for fixing your C64/1541 
drive. It diagnoses 72 variables and 
tells you what chips are faulty. $6.95 
plus $1.00 postage...C-64 Power Sup¬ 
ply $27.95... Call Toll Free 1-800-642- 
7634, 800-248-2983 (outside NY) or 
914-356-3131. Kasara Microsystems, 
Inc., 38 Murray Hill Drive, Spring Val¬ 
ley, NY 10977. BNB529 


Wanted: Lafayette PrivaCom 3C, 525, 
625, or GE 5813B. RADIO, 2053 Mo¬ 
have Dr., Dayton OH 45431. BNB589 


Wanted: Military radios and related 
equipment. Circa: WW 11, Command 
and Field Issue. ARC-2, BC375, 
BC223, Etc. Complete Collections or 
Single Sets. Contact; KAlGON; (617) 
396-9354 or write: 501 Mystic Valley 
Pkwy, Medford MA 02155. BNB595 


MARCO: Medical Amateur Radio Cou- 
cil, operates daily and Sunday nets. 
Medically oriented amateurs (physi¬ 
cians, dentists, veterinarians, nurses, 
therapists, etc.) invited to join. For in¬ 
formation, wrtie MARCO, Box 73's, 
Acme, PA 15610. BNB612 


Voicegate Communications Noise 
Reduction—Our exclusive “dynas- 
pan“ noise reduction, audio gated 
squelch, 2 notch & 1 peak active filter, 
automatic tape recorder activator, au¬ 
dio amplifier, and morel See the Bob 
Grove re\riew in the 5/87 Issue of Moni¬ 
toring Times. An SASE gets you our 
free brochure or send $3.50 (credited 
toward purchase) and weTI include our 
demonstration cassette. Voicegate 
$109.95. Power pack $9,95. JABCO 
ELECTRONICS, Rl. Box 386, Alexan¬ 
dria, IN 46001. BNB613 


Kenwood 430S owners only! Stop 
Scan automatically resumes the scan 
AFTER the transmission finishesi 
SASE for free brochure. Kit $19.95. As¬ 
sembled $29.95. JABCO ELECTRON¬ 
ICS, Rl.Box 386, Alexandria, IN 
46001. BNB614. 


Wanted: Drake R7A Receiver W/ 
Manual MS7. Tony Ficarra. 144 Glad¬ 
stone Avenue, Wollong, NSW. Aus¬ 
tralia 2500. Phone (042) 292573. 
BNB615 


OX Adventure on Monserrat only 
$300/week. Details: Chod Harris 
VP2ML Box 4881-7, Santa Rosa, CA 
95402. BNB618 


Wanted: Equipment and Related 
Items The Radio Club of Junior High 
School 22 NYC, Inc., is a non-profit 
organization, granted 501(c) (3) status 
by the IRS, incorporated under the 
laws of the State of New York with the 
goal of using the theme of Ham Radio 
to further and enhance the education 
of young people. Your property dona¬ 
tion would be greatly appreciated and 
acknowledged with a receipt for your 
tax deductible donation. Please con¬ 
tact WB2JKJ using the callbook or tele¬ 
phone 516-674-4072, 24 hours, seven 
days a week. Thank youl BNB621 


Casa Marconi, Inc. Pre-owned com¬ 
munications equipment. We do re¬ 
pairs. CASA MARCONI, INC., 7189 
SW 8th Street. Miami, FL 33144. (305) 
264-8443. BNB623 


Homebrew Projects List. SASE 
WB2EUF. Box 708. East, Hampton. 
NY 11937. BNB626. 


“QSLs & Rubber Stamps”—TOP 
QUALITY! States, World Maps. USA, 
Key, Shuttle, Globe QSLs. Report 
Form Rubber Stamps. More! Samples 
$1 (refundable with orders)—Ebberl 
Graphics D-7, Box 70. Westerville, OH 
43081“ BNB627 


Dead Battery Pack??? NiCd cells / In¬ 
serts / Rebuilding. AA $t .60. (W/tabs 
$1.75) 2/3AA 270MAH $1 95, 2/3af 
450MAH $2.45, Replacement inserts, 
less wires: ICOM BP-2 $17.95, BP-3 
(standard) $16.95, BP-5 $23.95, Ken¬ 
wood TR-2400/PB 24 $18.95, PB-25 
$22.95, PB25H $24.95. Tempo: Si/ 
270mah $19.95. SI 2,4.5/450mah 
$22.95, Azden 300 $18.95, Others, 
SASE, Info/rebuild quotes. In PA add 
6%. Add $2.00 S&H/order. CUNARD 
ASSOCIATES. R.D. 6, Box 104, Bed¬ 
ford, PA 15522. BNB628 


Antenna Traps designed quickly 
and accurately with your computer. 
Send $10.00 for APPLE-II program 
disk and manual, SASE for more infor¬ 
mation. WIHUE, 119-7 Buckland St , 
Plantsville, CT 06479. BNB630 


Layman's Christian Investigator 
Net. Thought-provoking commen¬ 
taries and recent discoveries. Monday 
7:30 CST 0030 UTC 3860 for informa¬ 
tion write Albert Blau 1127 West Hwy 
20, Michigan City. IN 46360 3 Stamps 
Please. BNB632 


Back Issues 73 Rare Price Sale. 1977 
to 1986. Each twelve issue volumn 
costs $50. plus $3 postage Send 
check or money order to A.E. Fant, 
WB5WAF/DA1 FT. Schweinfurt Ameri¬ 
can JHS. APO NY NY 09033. Hurry, { 
need the space. BNB634 


SAT TRAK II -A complete advanced 
self-contained satellite tracker with AZ/ 
EL rotor control. Enter Keplerlan Dafa 
once via RS-232 with terminal or com¬ 
puter. Memory for 12 satellites. Accu¬ 
rate. Solid state AZ/EL drive. Available 
from ADR, P.O. Box 10184. Sarasota. 
FL 34230 813-378-3410 BNB636 


Wanted To Buy: Sony CRF 320A or 
330K (with tape recorder) short wave 
receivers. Contact Mathew Wolf 713- 
871-9000. BNB638 


Quality QSL Cards and rubber 
stamps. Send $.39 postage or SASE 
for samples. New stock designs or cus¬ 
tomer cards from your black ink art¬ 
work. Sandollar Press, P.O. Box 
30726, Santa Barbara, CA 93130 
BNB640 


Ten-Tec, Now Shipping New boxed 
U.S.A. made, latest factory models 561 
Corsair II, 525D Argosy II. and Century 
22 Transceivers, RX 325 general cov¬ 
erage receuver, Model 2510 Mode B 
Satellite Station, TT920 Airband Hand¬ 
held T ransceiver, Model 229B 2kW an¬ 
tenna tuner, Model 425 Tilan 1.5 kW 
Linear Amplifier plus accessories and 
antennas, also booking orders for 
Paragon deliveries. For best deal, write 
or phone Bill Step 704-524-7519, Slep 
Electronics Company, Highway 441, 
Otto NC 28763. BNB641 


I I 

Barter N' Buy advertising must pertain to ham radio products or services. 

I Dlndividual (noncommercial)...25c per word | 

□Commercial.....60c per word 

I Prepayment required. Count only the words in the text. Your address is | 
free. 73 cannot verify advertising claims and cannot be held responsible 
j for claims made by the advertiser. Liability will be limited to making any j 

necessary corrections in the next available issue. Please print clearly or 
I type (double-spaced). I 

I - I 

I I 


I ~ I 

I No discounts or commissions are available. Copy must be received in | 
Peterborough by the fifth of the second month preceding the cover date. 

I Make checks payable to 73 Magazine and send to: Suzanne Des Rochers { 
Barter 'N' Buy, 73 Magazine, WGE Center, Peterborough NH 03458. 
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QSLs, QSLs, Rusprint QSLs, Quanti* 
ties of 100,200,300 or more. Full color 
Old Glory and Cartoon. Also Parch¬ 
ment, Golden Eagle, and others. SASE 
appreciated. Rusprint, Rte 1, Box 363- 
73. Spring Hill, KS 66083. BNB643 

Macintosh Users: Realtime Graphic 
Satellite Tracking Program. Excellent 
graphic display of up to 20 satellites. 
$25. plus $5. S/H U.S. or $7.50 S/H 
overseas M/0 or C/C please. Contest 
Duper included. Robert A. Winters 
KD7P, 9305 3rd Place. Everett, WA 
98208. BNB644 

Attentlonlll Any amateur radio opera¬ 
tors interested in forming a new type of 
amateur radio club. For information 
please send $ 2 . to cover postage to 
KA3RET P.O. Box 96, Uniontown, PA 
15401. BNB645 

Ross $$$$ New Specials {November 
only) Kenwood TM221A call, TW41OOA 
call, TS780 call, TS84990 call, ICOM: 
IC761 $2099.90, IC28A $329.90, 
ICU2AT $255.90, YAESU: FT980 
$1299.90, FT1700RH $469.90, 
FT170RH $329. FRG8800 $449.90, 
All L.T.O. phone or send SASE for 
pricing on popular items. Over 8772 
ham-related items for stock for im¬ 
mediate shipment. Mention ad. Prices 
cash, F.O.B. Preston. We close at 
2 Saturdays and Mondays. Ross 


Distributing Company, 78 South State, 
Preston, ID 83262,208-852-0830, P.O. 
Box 234. BNB646 

Replace Rusted Antenna Bolts With 
Stainless Steel. Small Quanities, Free 
Catalog. Elwick, Dept. 657,230 Woods 
Lane, Somerdale NJ 08083. BNB652 

Beam Headings, your QTH to 500 
locations. In protective covers suitable 
for binder. $5.00. NW2J, Dennis 
Wheeler, 1529 Sunset Road, Castleton 
NY 12033. BNB609 

Amateur Radio Stamps for collectors. 
Israel $5. Luxembourg $1.50. Send 
SASE for complete list to Phil Sager 
WB4FDT, 126 Whiting Lane, West 
Hartford CT 06119. BNB651 

New Quick Charge“AA" NICads Ten 
for $11.00 plus shipping. “AAA” 
NiCads just $1.65 each. "C" or ”D" 
size NiCads just $3.00 each. Universal 
NiCad Charger just $9.99 Amphenol 
PL-259 Connectors just .80 cents 
each. R. Richard, 1787 Village Green 
Dr., Clairton PA 15025; 412-655-7494. 
BNB650 

R‘390A Receiver: $115, electronically 
complete, reparable (Government-re¬ 
moved meters, operation unaffected). 
R-390A parts: Info SASE. Mint military- 
spec pull-out 12AT7, 6 BA 6 , 6AG5, 
6AL5: $15/dozen. CPRC-26 Infantry 


Manpack Radio, 6 Meter FM, Receiv¬ 
er-Transmitter Subassemblies, con¬ 
trols/cabinet, antenna, crystal, hand¬ 
set: $22.50, $42.50/pair. H-251 Military 
Communications Headphones: $7.50. 
Add $4.50/piece shipping ($9 maxi¬ 
mum). except R-390A shipped collect. 
Baytronics, Box 591, Sandusky OH 
44870. BNB649 

For Sale Drake Wattmeter W-4. Good 
condition $55. Leo Weber KAOSIX, 
1121 So. 79th Terr., Kansas City KS 
66111. BNB648 

Digital Automatic Display for FT- 
101's, TS-520's (DG-5 clone), Collins, 
Drake, Swan, Heath and all others. Six 
Vz” digits. 5” wide by 1V 4 ” metal cabi¬ 
net. Send $2.00 for information. Re¬ 
ceive a $30.00 discount. Includes ac¬ 
curacy comparisons of the simple 
“BCD" and offset readouts, found in 
new radios, against our "Calculating 
Frequency Counter” readouts. Please 
be specific. Grand Systems, POB 
3377, Dep't A, Blaine WA 98230. 
BNB653 

Receivers: Hammarland HQ-180AC, 
Extra Clean, late model, manual, $175. 
HQ-140X, needs cleaning, $75. S-38C, 
$35. Zenith Trans-Oceanic. solid- 
state, $75. Gonset Xceiver,$15. Test 
Equipment, all w/manuals: General 
Radio 1001-A Signal Generator, .005- 


50 Mhz, $100. GR-1650A RCL Bridge, 
$150. Boonton 260A Q-meter, $250. 
Tektronix plug-ins, Exc.: 1A1, $100, 
1A4, $150. Microwave Equipment. 
Write/call for list. 617-846-6312. 
Joseph Cohen, 200 Woodside, 
Winthrop MA 02152. BNB654 

Kenwood TS940 Owners: Easy to in¬ 
stall EPROM makes tuning in signals 
simple with an SSB/CW slow turning 
rate of 2 kHz. Faster turning gives 
faster tuning rate. $25 Glehl Electron¬ 
ics, 2957 Erin Court, Loveland OH 
45140: 513-683-2676. BNB655 

IBM-PC RTTY/CW New CompRtty 11 
is the complete RTTY/CW program for 
IBM-PC’s and compatibles. Now with 
larger buffers, better support for pack¬ 
et units, pictures, much more. Virtually 
any speed ASCII, BAUDOT, CW. Text 
entry via built-in screen editorl Ad¬ 
justable split screen display. Instant 
mode/speed change. Hardcopy, 
diskcopy, break-in buffer, select 
calling text file transfer, customizable 
full screen logging, 24 programmable 
1000 character messages. Ideal for 
MARS and traffic handling. Requires 
256K PC or AT compatible, serial port, 
RS-232C TU. $65. Send call letters (in¬ 
cluding MARS) with order. David A. 
Rice, KC2HO. 25 Village View Bluff. 
Bellston Lake NY 12019. BNB656 



, f /: COLOR: AH keyisoar^ ! 

Wi^e e ^ ^ With 
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! '-#-7H12.KfVHORIZ. $S3* FOR FREE CATALOG 

gISfe aIerK ^'0 I; pant' 


P-7V 


DTMF/steel keys! 

sealed gold contacts! 


Order ^>ipoc6ommunications ® 

To: Emphasis is on Quality & Reliability 


P.O. Box 2020 

Pollock Pines, California 95726 

916-644-5444 


FAX-916-644-PIPO 
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CIRCLE 66 ON READER SERVICE CARD 


8-POLE CRYSTAL FILTER SALE-10-20% OFF 

For Kenwood , ICOM and Yaesu products. We will match any competitive prices. 
FREE one year subscription for ICOM, Kenwood or Yaesu Newsletter ($10.00 value) 
with filter purchase. USA only. For latest prices, call (305) 879-6868 or send SASE for 
late.st catalog!! 

Sale ends December 31, 1987. 

Wc also offer expert repair service on Kenwood, ICOM, Yaesu,, Azden and Atlas 
equipment. 15 years experience, 5 days average turnaround time. Call for more info!! 



INTERNATIONAL RADIO, INC. 

751 S. Macedo Blvd. 

Port St. Lucie, FL 34983 
(305)879-6868 


CIRCLE 97 ON READER SERVICE CARD 



NORADIALS! 
^ NO RESISTORS! 
NO COMPROMISE! 

THREE EXCELLENT REVIEWS |UST 
DON’T HAPPEN BY CHANCE. 
CALL US FOR A FREE CATALOG 

• Sirrr Iijniiw ir> Oft J984 • S.is>t l&M'j • Mafcti /:). 1^86 

BILAL COMPANY 

137 Manchester Dr. 

Florissant, CO 80816 PH: 303-687-0650^W 


CIRCLE 42 ON READER SERVICE CARD 


MULTI-BAND SLOPERS’ 

ALSO: DIPOLES «■ LIMtTE D-S PACE AN TE NNA S 
Outstanding performance of W9tNN aniennas iswefi know^til Nowen. 

'loy mulliband 8IG-SIGNAL repoitst Automatic bandswitching * Very 
low Swn*Coax feed . 3kw powor • Compact* FULLY ASSEM8LE0 
I o your spoci fled comer frequency each band • Easy to in'slafi very 
low p rolile . Complole Instructions .Your personal check accepted 


4 BAND SLOPEB ■ 160, BO, 40.30, or 20M 

3.f60, B0.40M 

2 .B0,40M 

3 - NO-TBAP DIPOLE - t60. BO, 40M 

2.BO, 40M 

9 BAND SPACE-SAVEB DIPOLE-160 thru 10M* 46ft to« o 
* Requires wide-fange tuner (BO, 40.20, ISM without lunen 


60 II tong 
60 ft. .. 

40 H " 

11311 long S 71 - 

85ft. .. 4 55 

S BSppd 


$ 4B ppd 
S 43 •• 

$ 35 


SEND SASE tor complete dclailsof these and other iiolqt»B antenna s 


W9INN ANTENNA 


CIRCLE 38 ON READER SERVICE CARD 


CB-TO-10 METERS 


We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11th year! 
16-page catalog, $2. 


CBC INTERNATIONAL. P.O. BOX 31500X 
_PHOENIX, A2 85046 
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Number 5 on your Feedback card 


a 


mcuiTS 


Great Ideas From Our Readers 


Many readers will recognize the revival of this regular feature, 
which has been absent from the pages of 73 for several years. We 
welcome brief contributions of circuits. If your idea is published, 
you will receive a free subscription or a renewal. Clearly indicate 
that your submission is for this column and not a manuscript for 
an article.—Ed. 


CHEBYSHEV FOR S\X:When I 
recently got back on six meters 
SSB with a Swan 250, I discov¬ 
ered a number of images, spurs, 
and other unwanted signals. One 
of these is handy. It has a stable 
signal locally on about 50.113 
MHz, which can be used like a 
beacon to judge band conditions 
from day to day. However, a 
strong FM station on 89.7 MHz 
also splatters into the Swan, beat¬ 
ing with the second harmonic of 
the injection frequency. There are 
two ways to deal with the problem: 
attenuate the incoming signal or 
attenuate the oscillator harmonic. 
The preferred way is to put a filter 
between the rig and the antenna, 
because that also attenuates radi¬ 
ation from the transmitter that 
might cause TVI. What kind of 
filter? 

A Chebyshev is easy to design, 
and it can be adjusted without 
elaborate instruments. Suck-out 
traps were added to degrade the 
unwanted incoming signal. 


coils, because leads add induc^ 
tance at these frequencies. I 
used the familiar APC capaci¬ 
tors (first used in the plug-in 
coils of the 1930s Hammar- 
lund receivers) but any will 
do. For good shielding, I built 
it on the tight-fitting lid of a 
can that once held Christmas 
candy. (Tea canisters are also 
good.) Tune-up requires only 
a grid dipper or tunnel dipper. 

Tune the middle coil (L2) to 
55 MHz, using the same ca¬ 
pacity setting on each side. 
Temporarily connect the two 
trap circuits (C3 L4, C4 L5) as 
parallel circuits and rough- 
tune to the frequency you 
want to reject. (They can be 
two different frequencies, if 
desired.) Then connect the 
trap circuits as series-reso¬ 
nant circuits and solder to the 
rest of the filter as shown in 
Figure 1. Insert the device in 
the line and find the unwanted 
image. Adjust the trap 


, \ Parts Usl for Oscillator 

Rt ' 

R2 33k, V2.w€itt 

R3 ; V ^ isk^y^watt 

R4 .;' 40-Ohm pot (I pulled mine from an old TV convergence 
, board—value of R4 not critical) 

01~D$ , any signal diode (silicon) 

Q1 2N2222dr any NPN small signal transistor 

C1 . .01 ceramic,, 

G2 ' 4.7uF,16V : 

B-h., 9^volt battery 

Any loudspeaker 


NC 



Fig. 2. This circuit will follow any frequency of audio tone. 



L4. L5 4 TURNS No. 14 1/2 in. DIAMETER TRIPLE SPADED 

Cl, C2 75 TO lOOpF APC VARIABLE CAPS 

C3, C4 50pF APC VARIABLE CAPS 

ALL CAPS WILL TUNE ABOUT HALF-MESHED. 


Fig. 1. 


I will skip the math, because if 
you can do that yourself you don't 
need this article. The coils are ori¬ 
ented 90 degrees apart to reduce 
mutual inductance. Beyond that, 
construction is what you find con¬ 
venient. Keep short leads to the 


nearest the antenna to reject it. 
The other trap can be tuned to the 
same frequency or a slightly dif¬ 
ferent one if there is another sta¬ 
tion you need to chop out. Enjoy— 
Wm. Bruce Cameron WA4UZM, 
Temple Terrace, FL. 


CLEAR COPY OSCILLA¬ 
TOR CIRCUIT: / have a 
Commodore 64 computer I 
wanted to use in teaching 
Morse code. But the audio 
chip in the 64 has a pop when 
it comes on or goes off a 
tone. This makes code hard¬ 
er to copy and almost impos¬ 
sible to record for practice or 
giving tests. I tried many 
combinations of settings to 
alter attack, sustain, and de¬ 
cay. but found no settings to 
eliminate this problem. I de¬ 
cided to make an audio pro¬ 
cessor to clean up this trou¬ 
blesome noise. 

The circuit design is as fol¬ 
lows. The heart of this audio 
processor is a 555 timer 1C. 
By feeding the audio tone to 
the trigger input and the reset 
input, the 555 can be used as 
a flip-flop with a huskey buffer 
and can drive a speaker with 
enough volume to cover a large 
auditorium, or can be reduced 
using either a wire-wound pot 


or a smaller output capacitor. 

The audio input can use either 
an RCA jack, to use with a monitor 
cord, or about a three-foot cord 
with a DIN plug when using a TV 
set as a monitor. Pin 2 is the high 
side and Pin 3 is common or 
ground. The input is shunted with 
5 small signal diodes that clip the 
audio signal to a usable level. I put 
the anode side of the diode string 
to common or circuit ground. To 
get the 1C to toggle, it is necessary 
to invert one input. I used an NPN 
transistor to invert the signal on 
Pin 2of the 1C. There is a 100k 
resistor from the audio source to 
the base, the emitter is grounded, 
and the collector goes directly to 
Pin 2, the set input. Audio input 
goes directly to Pin 4, the reset 
input. 

If you wish to record the output, 
just hook a 100k resistor to the 
output side of C2 to a shielded 
lead to the mike input on your 
recorder. 

—Leonard Bauman, Sr. K9RMN, 
Rhinelander, Wl. 
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Number 37 on your Feedbock card 


Number 37 on your F 

Weathersats 

View On Video Processing 


Dr Ralph E. Taggart WB8DQT 
602 S. Jefferson 
Mason Ml 4B854 

SATELLITE IMAGES 

Last month I promised some 
discussion of video processing. 
Video processing is quite a fasci¬ 
nating and complex subject that 
will take more than a month to cov¬ 
er, so we had better get started! 

Any weather satellite image 
consists of a range of brightness 
values represented by a range of 
subcarrier amplitudes between 
4% (black) and 100% (white). No 
matter what kind of display we 
use—an analog CRT monitor, a 
FAX recorder, or a scan convert¬ 
er—we first want to reproduce this 
range as accurately as possible to 
display the original image. In prac¬ 
tice we rarely achieve a 1:1 corre¬ 
spondence between the original 
image brightness values and 
those of our displayed image or 
print. Without knowing it, we all 
engage in some degree of image 
processing. We do so whenever 
we adjust the brightness and/or 
contrast of our display system. In 
most cases we are simply trying to 
make the picture “look good”— 
increasing video contrast to bring 
out more detail in a dark area of an 
image, reducing contrast to reveal 
more structure in bright clouds, 
compensating for display re¬ 
sponse at the black or white ends 
of the grayscale, etc. 

Assuming a good distribution of 
brightness values in the original 
image, such “low-level” video 
processing is usually adequate for 
a satisfactory display. WE FAX im¬ 
ages, which are already pro¬ 
cessed by ground computers, fall 
into the category of “easy-to-dis- 
play” images with excellent re¬ 
sults with simple adjustments of 


contrast and/or brightness con¬ 
trols. Once you have your display 
system set up, you can print or 
display endless WEFAX images 
and get excellent results. This 
pleasant situation falls apart, how¬ 
ever, when you start to play with 
polar orbit satellite data! Let’s look 
at an excellent example of the 
kind of problems we have to face. 

A Problem to Consider 

Figure 1A shows a hypothetical 
oscilloscope display of the video 
detector/filter output with an im¬ 
age from a typical winter daylight 
pass from one of the TIROS/ 
NOAA polar orbiting spacecraft. 
For the sake of illustration, let us 
assume that the detector will de¬ 
liver a signal ranging from OV for 
black to -f*5V for white, and that 
the rest of our display system is 
set up to deliver a good contrast 
image when driven by signals in 
this range. Unfortunately, this 
sample of image data will give us 
some problems since the first half 
of the APT line (the visible light 
data) will reproduce very dark. All 
the video data are in the low end of 
the dynamic range, while the IR 
channel (the second half of the 
APT line) will probably look pure 
white. 

When you first look at data like 
this you might wonder why we 
can’t build a satellite that will pro¬ 
duce decent pictures! Look at the 
problems faced by the folks who 
design these spacecraft. Both the 
visible and IR sensors in the 
spacecraft imaging system have a 
very wide dynamic range. In terms 
of visible light, the sensors have to 
be able to provide usable data un¬ 
der brightness conditions ranging 
from the murk of polar regions in 
the middle of winter to the bright¬ 
est cloud illumination at equatori¬ 


al latitudes. The IR sensors have 
to provide a usable response over 
a temperature range that encom¬ 
passes the Sahara at noon to the 
polar ice caps in midwinter. They 
really do accomplish this, as the 
visible and IR mosaics transmit¬ 
ted by WEFAX demonstrate, but 
that doesn’t help us with our dis¬ 
play problems! In the case of our 
NOAA image, all the usable visi¬ 
ble light data is crammed at the 
black end of the grayscale while 
the IR data are all clustered at the 
white end of the dynamic range. 
Since any display system has a 
finite dynamic range, the result in 
this case is an overly-dark visible 
light segment and an overly-bright 
IR channel with neither providing 
sufficient detail to be labeled any¬ 
thing close to satisfactory. 

An Easy Solution 

In the case of the visible light 
data, we could simply increase 
the system contrast until we got a 
satisfactory display—a situation 
illustrated in Figure IB. Increas¬ 
ing the contrast has expanded the 
range of variation in the visible 
channel to produce a nice display. 
Although this is an easy fix. It is 
not without its problems. First, 
without a scope, you would proba¬ 
bly have to print or display the im¬ 
age several times until you got it 
just right. You will also have to 
readjust the contrast again to dis¬ 
play METEOR or WEFAX data. 

Finally, the IR data was already 
quite close to the upper end of the 
system dynamic range (Figure 
1A), and our contrast increase 
simply raised the system gain 
enough to clip out all IR variation 
at the +5V white limit (Figure IB)! 
For openers, you might think that 
a contrast reduction contrast im¬ 
proves the IR display by sliding 
some of the incoming data down 
toward the black end of the dy¬ 
namic range. The results will de¬ 
pend very much on where you live 
and the season of the year. At low 
latitudes or at mid-latitudes during 


the summer you may get a usable 
display, but mid- and high-latitude 
stations will not get much in the 
winter months. There is simply 
too little subcarrier variation to 
yield more than a few tantalizing 
patterns. Figure 1C shows a pos¬ 
sible result. The IR data are now 
well within the 0-5-V range, but 
“blackest” and “whitest” signal 
levels differ by very little, so our 
low-contrast image will be a dingy 
gray! 

Given these problems, we can 
see why most polar orbit stations 
use the visible light data, despite 
the fact that IR data are available 
during evening passes when most 
of us are at home! 

To avoid constant fiddling with 
display settings, we must resort to 
full-blown video processing. In the 
case we have discussed so far, we 
want simple contrast enhance¬ 
ment. For the visible light data we 
would like to take the relatively 
small range of variation near the 
black end of the dynamic range 
and expand that to yield a full 
black to white range on our dis¬ 
play. Granted, we can do that with 
display contrast manipulation, but 
ideally, we want to simply adjust 
the display for the best possible 
display of subcarrier data in the 
4% to 100% range and leave it 
there. Similarly, we want to take 
the small range of variation at the 
white end of the IR data range and 
expand that to increase contrast. 
Prior to looking in detail at how 
to accomplish these operations, 
let’s examine some very general 
requirements and approaches 
to image processing in general 
and contrast enhancement in par¬ 
ticular. 

Analog versus Digital 

Most analog display systems, 
such as CRT monitors and FAX 
recorders, have no capacity to 
store image data. They simply ac¬ 
cept subcarrier data at the input 
and transfer it to the CRT trace or 
FAX paper. Such a system re¬ 
quires “on the fly” adjustments. 
Real-time processing can be ex¬ 
tremely effective, but if the results 
are unsatisfactory we must print 
the image again. Without an oscil¬ 
loscope to aid in level adjust¬ 
ments, replaying and readjusting 
display recordings can consume a 
lot of time. 

Digital scan converters store 
the image data in numerical form 
in a solid-state memory. In such a 
case, we have the potential to pro¬ 
cess the image data a/fer storage 
without having to reload the image 
with each attempt. Not all scan 



Figure 7. 1A is normal signal output. VIS image is dark and low-contrast. IR image is white and low-contrast 
18 shows increased contrast VIS has good contrast but the IR image is clipped whitel 1C shows decreased 
contrast—no VIS image, IR image is gray, and contrast is low. 
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converters actually have such ca¬ 
pability. however. Some scan 
converters employ dedicated or 
‘hard-wired*’ designs that do not 
incorporate internal image pro¬ 
cessing capabilities. Dedicated 
scan converters of this type (such 
as the Wrasse 665) do not allow 
manipulation of the memory's 
contents or of changing the nu¬ 
merical value of pixels in their pas¬ 
sage from memory to display. So 
we change the video values at the 
input. Even some computer-driv¬ 
en scan converters have this 
problem. The ones in question are 
those that use minimal bit cod¬ 
ing for the data in memory. This 
will take a bit of explaining, so let’s 
get to it. 

Most experimenters will agree 
that it takes a minimum of 16 
grayscale steps (4-bit video) to 
provide an acceptable TV display. 
Fewer steps results in a very “dig- 
itar’-looking image with unac¬ 
ceptable contouring, or a “paint- 
by-numbers” appearance. Any 
scan converter that stores pixel 
data in a 4-bit format (range of 
0-15) will have a problem with 
image enhancement, and this 
includes the Weather SateHite 
Handbook (WSH) and Clay 
Abrams designs when used with a 
64K computer. Both designs store 
pixels in the same 4-bit format 
used for display. Let’s look at the 
problems that might occur if we 
had a picture in which all of the 
video variation is in the upper 
50% of the dynamic range. All of 
our image data would be in the 
range of 8-15, resulting in a very 
washed-out image. As we shall 
see later, it is no problem to re¬ 
scale these pixel values so that 
the original brightness distribu¬ 
tion of 8-15 was shifted to a range 
of 0-15, and we would gain plenty 
of contrast in the bargain. The 
problem is that we only had 8 use¬ 
ful steps (8-15) to start. Our new 
pixel distribution would still have 
only 8 steps (values of 0, 2,4,6,8, 
10, 12, and 14 or 15, depending 
on how we did the transformation) 
so that our new image, while pos¬ 
sessing full contrast, would be 
highly contoured and would look 
pretty bad. The problem gets even 
worse with greater expansion. 
With winter IR data, all the 4-bit 
variation might be in steps 14 and 
15, No matter how we “stretched” 
the contrast, we only have two 
useful steps available, and the 
more we stretch the range, the 
worse the picture will look! 

The Solution 

The solution is to have more 


video bits available than we actu¬ 
ally need for display. Let’s say that 
the same image data are stored in 
6-bit form (64 grayscale steps), 
but that we are using 4 bits (16 
steps) for display. In the case of 
our first example, with video varia¬ 
tion in the upper 50% of the dy¬ 
namic range, the usable data 
would all be in the range of 32- 
63—a total of 32 steps of image 
data. Since this far exceeds the 16 
steps actually used for display, we 
can stretch or otherwise manipu¬ 
late the display dynamic range 
without any increase in contour¬ 
ing. In fact, we could expand any¬ 
thing down to 25% of the dynamic 
range and still retain the normal 
display! Assuming 4 bits minimum 
for display, at least 6 bits are re¬ 
quired for pixel storage in memory 
to have any real processing op¬ 
tions available without degrading 
the quality of the displayed image. 
If your display uses 6 bits, then 
you should use 8-bit storage 
(1 byte/pixel) to achieve similar 
flexibility. 

So what do you do if the memo¬ 
ry isn’t available to allot 6 bits per 
pixel? One answer is to perform a 
6-bit A/D conversion of the video 
and then convert it to the desired 
4-bit format prior to memory stor¬ 
age. That works just fine, but it is 
an “on the fly” technique with its 
associated problems. Also, the 
clock speed on a standard CoCo 1 
or 2, for example, will barely per¬ 
mit a 6-bit software A/D conver¬ 
sion and allows precious little time 
for complex 6- to 4-bit conversion 
algorithms. One solution would 
use a fast hardware A/D to leave 
enough time left for processing. 
The new CoCo 3, however, will do 
a 6-bit conversion in half the time 
as the earlier models with its 
faster clock. The decreased con¬ 
versions time also allows plenty of 
time to manipulate the 6-bit pixel 
data. 

Breaking the 64K memory bar¬ 
rier provides you with lots of new 
options and flexibility. Use of the 
512K CoCo 3 with the Version 4 
software for the WSH scan con¬ 
verter allows the storage of 768 
lines of image data with 1024 4- 
bit pixels/line, providing the flexi¬ 
bility for the ultimate in high 
resolution display via “zoom” 
routines. The latest software de¬ 
velopment (Ver. 4.5) incorporates 
a host of “on the fly” processing 
routines, which permit image pro¬ 
cessing while retaining full resolu¬ 
tion. Since storage of a 1024 x 768 
4-bit image requires 380K of the 
512K of available RAM, there is 
not room for 6-bit pixel storage 


needed for enhancement routines 
operating straight from memory. I 
did write a program that incorpo¬ 
rated "from memory” enhance¬ 
ment with the image stored at 512 
X 512. While the enhancement 
flexibility was nice, I did miss the 
extra resolution. Since I rarely find 
the need to enhance WEFAX or 
METEOR imagery, and the en¬ 
hancements for NOAA are sea¬ 
sonal and generally predictable, 
“on the fly” conversions lose very 
little in light of the advantages of 
full resolution. 

In summary, “on the fly” pro¬ 
cessing must be used with analog 
display systems and some scan 
converters. Similar approaches 
may be useful with other scan 
converters where memory Is limit¬ 
ed in terms of the desired level 
of resolution. “From memory” 
processing requires ample RAM 
for video storage. If you want 
both high resolution andthe capa¬ 
bility to process from memory you 
will need a lot of WdeoRAM. Mem¬ 
ory management requirements, 
which stem from execution of dis¬ 
play options, further complicate 
the situation. The 1025 x 768 stor¬ 
age for the Version 4.X software 


for the WSH scan converter was 
chosen on the basis of memory 
management/display option crite¬ 
ria. Storage of 4-bit pixels in this 
format requires 380K of video 
RAM. Optimum bit packing for 
6-bit pixels at that resolution re¬ 
quires 576K of RAM and lots of 
software overhead for formatting 
pixel data. Storing one 6-bit pixel 
per byte simplifies the software, 
but that increases RAM require¬ 
ment to 768K. This translates 
to elaborate extended memory 
options for a PC or a class Jump 
to super Macs or AT + class com¬ 
puters. 

How To Do It 

In effect, video processing in¬ 
volves purposely distorting image 
brightness relationships in to get 
the specific display we need or 
want. There are many ways to ac¬ 
complish this, but to keep the dis¬ 
cussion manageable I will focus 
on three basic approaches— 
analog processing, something I 
will call “transparent digital pro¬ 
cessing.” and strictly digital tech¬ 
niques, These will take a bit of 
space to discuss, however, so I 
defer them until next month. 



Picture of the month: The above beauty is a submission from Don 
Shelley (KD7BU) from Glendale, Arizona. This represents a NOAA 
5'pass (visible light data) taken back in May of 1977 using 35mm film 
and a CRT monitor. The image is superb and shows off that arid western 
countryside to good advantage. The California coast and Baja California 
show up beautifully and there is some nice sun-glint off the Pacific south 
of BajaMB 
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Number 19 on your Feedback card 

Aerial view 

Antenna News 



Photo A. Close-up view of a top-hat, approximately 2 feet In diameten It 
is fashioned from 6 stainless steel bicycle spokes and a piece of scrap 
aluminum. Spoke threads are 2-56. (Not ait spokes are that size!) Set 
screws in the aluminum collar hold the top hat in place. 


Arliss Thompson W7XU 
7314 SW 28th Avenue 
Portland OR 97219 

SOME THOUGHTS ON 
MOBILE ANTENNAS 

Recently, while loading the car 
for a vacation trip, my wife com¬ 
mented that my mistress is com¬ 
ing with us. My “mistress” is my 
radio gear, and in this case “she” 
was the TS-130 I use when oper¬ 
ating HF mobile. My affair with 
HF mobile, however, involves 
something of a love-hate relation¬ 
ship—I love to keep schedules 
with friends on 75 meters as we 
motor along, but I hate the frustra¬ 
tion of trying to maintain those 



Fig. 1. Orientation of radials 
added to mobile at rest to maxi¬ 
mize received signal strength. All 
radials were 33 feet long, bare 
copper, laid on the earth’s sur¬ 
face. The near ends were at¬ 
tached to the body of the vehicle 
to achieve good electrical contact. 
In all cases, the vehicle faces in 
the direction of the arrow, with the 
signal arriving from the left (270°). 
(a) Two-wire case. Signal strength 
improvement is 1-2 dB, (b) Three- 
wire case, with improvement of 
about 2 dB. (c) Four-wire case, 
with 3-dB improvement. Numer¬ 
ous combinations were tried. As 
more wires were added, their ori¬ 
entation became less critical. De¬ 
pending on antenna placement on 
the vehicle, other radial patterns 
may prove more effective for other 
installations. 


contacts in the face of QRN and 
QSB. I don't often have difficulties 
on the receiving end, but it can be 
tough to make yourself heard 
when mobile, especially on the 
80/75- and 40-m bands. So why do 
I (and other HF mobilers) some¬ 
times have difficulty making con¬ 
tacts when the same transceiver 
at home produces solid contacts? 
The answer lies in the antenna 
system. 

The typical home station anten¬ 
na for the lower HF bands is an 
inverted vee or horizontal di¬ 
pole constructed of wire. The ef¬ 
ficiency of such an antenna is 
typically 98% or better; i.e. 100 
watts in, 98-plus watts radiated. 
A typical 75-m mobile employes 
a whip 8 to 9 feet long and a coil 
for loading it to resonance. Make 
a guess about its efficiency. 50%? 
30%? 10%? Try 3-5%. That 
means for every 100 watts of 
output from your tranceiver, few¬ 
er than 5 watts are actually ra¬ 
diated. The other 95 watts dissi¬ 
pate as heat. No wonder that 
mobile signal is “wimpy, wimpy, 
wimpy.” 

Why is a mobile antenna so in¬ 
efficient, and what can we do 
about it? If you hadn’t guessed it 
by now, that’s what this month’s 
column is about. 

Just a Little Theory 

I’ll discuss some practical ways 
to improve mobile antenna effi¬ 
ciency a little later on, but first we 
should understand why the effi¬ 
ciency of these antennas is so 
low. 

We all know that resistors ab¬ 
sorb power. Antennas have a 
characteristic known as “radia¬ 
tion resistance.” Power “dissipat¬ 
ed” in the radiation resistance, 
Rr, is the power radiated. Anten¬ 
na systems have other resis¬ 
tances associated with them, in¬ 
cluding the resistance present in 
the ground, Rq, and the resis¬ 
tance due to any loading coils, Rc. 
The total resistance, Rt, can be 
expressed as: 

Rt = Rr + Rg Rc (1) 

The power applied to the an¬ 
tenna is divided among these 
various resistances, so you can 
see that having a low radiation 
resistance in the face of high 
Rg or Rc makes for a poor ra¬ 
diator. In fact, we can define 


the percent efficiency, n, of the 
antenna as: 

n - Rr/Rt X 100 (2) 

I won't give you the equations that 
allow you to calculate the radia¬ 
tion resistance of a given antenna 


here. Suffice it to say that for short 
vertical whips, Rr is proportional 
to the square of the antenna’s 
length. (1,9) 

We have a number of theoreti¬ 
cal terms floating around now, so 
on to a concrete example. Let’s 
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Fig. 2. Less desirable (a) and preferred (b) methods of positioning 
base-loading coil. When L is placed inside a metal vehicle (a), significant 
non-radiating current can flow through the base insulator feedthrough 
capacitance, (From Belrose, Ref. 1). 
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Photo B. A Hustler 20-m resonator with a (op hat two feet in diameter. 
The system resonates in the 30-m band. 


assume our antenna is 8>feet 
long, center-loaded, and that we’ll 
operate at 3.8 MHz. Rr for this 
antenna is about 0.8 Ohms. A typi¬ 
cal value for Rg at this frequency 
is 10 Ohms. The resistance of the 
coil to produce resonance will 
vary with its quality (O). A good 
coil (Q — 300) for this antenna 
would have a resistance of about 
12 Ohms, (1, 9) while a coil of 
lesser quality (O = 50) might have 
a resistance of 70 Ohms. (9) 
Putting the above values into 
equation (2), 

n, = 0.8/(08 + 10+ 12)x 100 

n, = 3.5% 

n, = 0.8/(0.8 + 10 + 70) X100 

n, = 1.0% 

where nt = the efficiency of the 
antenna with the low-loss coil, and 
= antenna efficiency with the 
higher-loss coil. You can see that 
the power out from the lower-loss 
system is up 5.4 dB. Now you 
know why some of us drive around 
with “oversize'* resonator coils, 
even though we are only running 
100-WI Typical efficiencies for a 
base-loaded 102-inch whip anten¬ 
na appear in Table 1. (Table 1 also 
contains inductance values that 
will allow you to make an inexpen¬ 
sive amateur mobile antenna from 
a 102” CB whip). 

Play a little with equation 2 and 
your calculator and you'll realize 
why mobile antennas can be so 
inefficient in the lower HF range. 
It’s not that the radiation resis¬ 
tance is low, but rather that Rr is 
low in relation to the other loss¬ 
es—R g and Rc. To increase the 
amount of signal radiated, we can: 
1) add an amplifier; 2) increase 
Rr; 3) decrease Rg; 4) decrease 
Rc: 5) some combination of the 
preceeding four. I'll leave it to you 
to deal with an amplifier, while I'll 
discuss the other avenues of ap¬ 
proach. 

Increase Rr 

As I mentioned earlier. Rr in¬ 
creases with the square of the an¬ 
tenna length. If we increase the 
length of the whip in the example 
above from 96” (8*) to 144” (12’), 
Rr will increase from 0.8 Ohms to 
1.9 Ohms. If we keep other losses 
constant, the efficiency would rise 
from the 3.5% given above to 
nearly 8%. The antenna still radi¬ 
ates only 8 out of every 100 watts, 
but that's 2.6 times, or 4.15 dB. 
better than before. Actually, the 
increase in efficiency would be 
even greater, since the longer an¬ 
tenna would require a smaller 
loading coil (lower Rc). The 
wrench in the works: keeping a 


12-feetlong antenna attached to 
your vehicle at freeway speeds. 
You'll also have to figure out how 
to negotiate the low power lines 
and trees along your local streets, 
and to be legal in this part of the 
country you have to keep the max¬ 
imum vehicle height below 14 
feet. If you want to build an effi¬ 
cient mobile antenna (and anten¬ 
nas such as this are roaming the 
highways), this is one approach to 
consider. 

If the mechanical problems as¬ 
sociated with a long whip seem 
too formidable, or if you want to 
stick with commercially-made 
antennas when going mobile, you 
can still increase Rr, and thus 
the efficiency of your system. Pull 
off to the side of the road, re¬ 
move that resonator, and attach 
enough wire to the remaining 
mast so that you have a full quar¬ 
ter-wave on the frequency of inter¬ 
est. Rr is now approximately 35 
Ohms, while Rc has disappeared. 


The efficiency may climb to 75% if 
you find a high end support. There 
will be less, although still worth¬ 
while, improvement, if the anten¬ 
na runs more horizontally. I have 
used this approach with good suc¬ 
cess. You can even use multi-con¬ 
ductor cable, such as rotor control 
cable, to make “parallel mono¬ 
poles” for multi-band operation. 
True, it’s not strictly a mobile an¬ 
tenna, but if you can arrange your 
schedules to coincide with your 
rest stops, or vice versa, it can 
mean the difference between a 
solid contact and being told you're 
+ “20 under.” 

What if you pull into a rest 
stop and find no room to string 
the wire? I know of a W6 who uses 
a mobile antenna that can be re¬ 
tracted for use on the highway, 
or considerably extended for im¬ 
proved operation when at rest. I 
have replaced the resonator (on¬ 
ly) of my Hustler antenna with 
a 102-inch CB whip (Photo A). 


The addition of a top hat two feet 
in diameter (photo B) makes this 
antenna resonate in the 20-m 
band with no need for a loading 
coil. Mechanically, this arrange¬ 
ment leaves something to be de¬ 
sired, but received signals are 
5 to 10 dB better than with the 
stock Hustler. So it is not without 
potential. 

Reducing Rq 

As long as you are moving, you 
have little control of ground loss¬ 
es. However, you can increase 
the efficiency of a mobile antenna 
at rest by laying out ground wires 
attached to the vehicle’s frame. 
Since only a few radials are used, 
they need not be a full Vk wave¬ 
length long—I have used 33-feet 
long (V^ wavelength) radials while 
operating on 75 meters with good 
results. Some people (1) have 
reported significant (10 dB) in¬ 
creases in transmitted signal 
strength with a single radial laid 
out in the direction of propagation. 

I have not noticed an improve¬ 
ment when using a single radial in 
that manner (frequency of 3.8 
MHz, radial length 66’, stock Hus¬ 
tler 75-m antenna, car parked in a 
wheat field). However, I did note a 
small (1 to 2 dB) increase in re¬ 
ceived signal strength when I 
added a second wire, and a 3-dB 
improvement when I used four ra¬ 
dials. The maximum benefit re¬ 
quires proper orientation of the ra¬ 
dials—see figure 1.1 would expect 
greater improvement with the use 
of radials when parked over 
ground of less conductivity than 
the farmland I used when I did 
these tests. 

Reducing Rc 

If you aren’t quite convinced 
that the loading coil on your ex¬ 
pensive commercial mobile an¬ 
tenna can actually dissipate over 
half of your transmitter's output 
power as heat, give a long trans¬ 
mission sometime and then step 
outside and feel how warm the coil 
is. Or you could do as an acquain¬ 
tance of mine (who shall remain 
nameless) did and apply the out¬ 
put of a kilowatt amplifier to your 
low-power resonator and watch 
the coil catch fire. A low-loss coil 
is a high-O coil and will be wound 
of large diameter wire on a low- 
loss form with a relatively large 
diameter-to-length ratio. Such a 
coil is not difficult to make on the 
bench, but incorporating it into a 
mobile antenna system while 
maintaining structural integrity is 
not so easy. 

You can compare the quality of 
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Table 1. Approximate values for a 102-inch mobile whip with base-loadr 
ing and average diameter of 3.16 inch (equivalent to a CB whip). 

73 Amateur Radio • December. 1987 71 






coils you wind yourself against 
one another or with commercial 
versions by noting the antenna 
SWR at resonance, with no 
matching devices in place. If two 
coils each resonate the anten na at 
3800 kHz, for instance, the coil 
that produces the highest SWR 
will be the most efficient one. (9) 
How can that be? Look again at 
equation 1. in this case only the 
coil (Rc) is being changed, so Rr 
and Rg are constant. Decreasing 
the value of Rc causes Rj to de¬ 
crease, and so the SWR rises. Re¬ 
call that SWR is proportional to 
Zq/Rt, where Z© is the impedance 
of the feedline. At home or mobile, 
whenever you have a simple 
monopole with a low SWR over a 
wide frequency range, suspect 
high losses in the loading coil, 
ground system, or both. 

If you shy away from winding 
your own coils, there’s still hope 
for reducing Rc losses while using 
commercial resonator coils. You 
can use a coil for a higher band 
by adding a capacitive top hat and 
increasing the length of the whip 
above the resonator. Photo C 
shows how I could resonate a 
Hustler 20-m resonator on the 
30-m band by the use of such a 
top hat. From time to time, I at¬ 


tempt to resonate my 40-m sys¬ 
tem in the 75-m phone band by 
adding a large top hat and in¬ 
creasing the length of the whip 
above the resonator, but I have 
yet to come up with a combina¬ 


tion that is a satisfactory com¬ 
promise between mechanical sta¬ 
bility and downright ugliness. 
Such an arrangement should 
give a worthwhile improvement 
when compared with the standard 
75-m system, however, since Rr 
is increased by the increased an¬ 
tenna length, while Rc is de¬ 
creased due to the smaller size of 
the loading coil. 

Regarding top hats: If they are 
placed too near the loading coil, 
they can actually increase coil 
losses. (9) As I discussed above, 
increased losses can mean lower 
antenna system SWR due to de¬ 


creased efficiency, which is the 
opposite of what you want. 

Speaking of matching, If your 
antenna uses base loading, install 
the loading coil on the outside of 
the vehicle. (1) With the coil in¬ 


stalled inside the car, a signifi¬ 
cant, non-radiating, current can 
flowthrough the capacitance (typ¬ 
ically 3-15 pF) of the feedthrough 
insulator. When the coil is located 
outside the vehicle, the feed¬ 
through capacitance is unimpor¬ 
tant. See Figure 2. Also, you 
should avoid the combination of 
bumper-mounting and base-load¬ 
ing if it places the loading coil in 
close proximity to the car’s metal 
body. 

Another method to decrease 
the amount of inductance, and 
hence Rc, for a given length of 
antenna is to increase the anten¬ 
na’s diameter. For example, a 
102-inch whip with a diameter of 
3.16” requires about 61 pH to res¬ 
onate it on 3.8 MHz when base- 
loaded. An antenna of the same 
length but of IVa” diameter will 
resonate on the same frequency 
with only 37 pH of inductance. 
The formula for making these cal¬ 
culations (for base-loaded anten¬ 
nas) is: 

L(iiH) = 60(ln^ -1)(cotG)/2nf (3) 

Where: h = height of antenna in 
inches 

a = diameter of antenna 
in inches 

G = electrical height of 
antenna in degrees 
f = frequency in MHz 

Combinations and 
Other Possibilities 

As I hope you have gathered 
by now, mobile antenna systems 
for lower HF bands leave a lot 
of room for improvement. Achiev¬ 
ing marked improvement over 
compact commercial antennas is 
mainly limited by structural con¬ 
siderations and your willingness 
to appreciate the “functional 
beauty” of your creation in the 
face of comments from family 
members and stares from pass- 
ersby. If you are really adventure- 


Factory-less, 

jumper-less, 

ROM-less programming. 



With the new S-COM 5K Repeater 
Controller, you’ll be able to configure your 
repeater remotely — using DTMF 
commands. Only the 5K offers this 
capability for just $189, wired and tested. 

•Easy to interface •DTMF Muting 

•Polite ID’er ‘Control Receiver Port 

•Nonvolatile Memory *65 control commands 
•Needs only 55 mA/12 V •Programmable Command Strings 
•Adjustable Audio ‘Optional Audio Delay 

•CMOS Microprocessor ‘Optional Rack Cabinet 

ilin nnm S-COM Industries 

1^‘ uUlll P.O. Box 8921 

iNDusTRiEs Fort Collins, CO 80525 
^ . (303) 493-8316 

CIRCLE 95 ON READER SERVICE CARO 


''Whenever you have a simple 
monopole with a low SWR over a 
wide frequency range, suspect 
high losses in the loading coil, 
ground system, of both.” 


some, you might like to try a 
loop antenna—these have been 
described for mobile use in both 
the professional (2) and amateur 
(5, 6, 7) literature, and can out¬ 
perform vertical whips. If you 
have the time to pull off to the 
side of the road, lay out a few 
radials, and extend or otherwise 
modify the mobile antenna tem¬ 
porarily. you can boost your sig¬ 
nal strength more than if you 
had switched on an amplifier. 
Another possibilty is a temporary 
mast-mount on a metal plate. You 
can construct a portable mast 
from inexpensive TV antenna 
mast section five feet long, and 
use it to support a wire dipole. The 
base plate is held secure by the 
weight of the vehicle. Signal 
strength improvement relative to 
common mobile whip is likely to 
exceed that due to adding an am¬ 
plifier, also works on receive, and 
costs much less. To erect this sys¬ 
tem, just pull to a stop, drive a 
wheel up onto one end of the 
plate, put a few telescoping sec¬ 
tions of tubing together, and you 
have a support for a dipole/invert- 
ed-vee that even at 15 feet will 
outperform most verticals in that 
situation. 

Here are some ideas to start 
with. Check the references for 
some more, especially Belrose(l) 
for information on calculating Rrv 
and necessary matching induc¬ 
tance for base-, center-, and heli¬ 
cally-loaded antennas.ffl 
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Mike Stone WBOQCD 
POBoxH 
Lowden lA 52255 

WB8ELK OHIO ATV BALLOON 
RECOVERED! 

The WB8ELK helium-filled 
balloon carrying Fast Scan TV 
launched from Findlay, Ohio, 
August 15th has been recovered 
with its video package intact. A 
farmer harvesting his crops not far 
from the launch point discovered 
the balloon. The $500 airborne 
ATV platform went out of sight at 
100,000 feet after sending some 
great computerized ATV pictures 
at 439.25 MHz on UHF over a 
reported QSL distance of more 
than 400 miles. Hams in eight 
states reported reception of the 
signals. The balloon was lost and 
presumed down somewhere with¬ 
in a 50-mile radius, or possibly 
even caught in the jet stream and 
headed for the East Coast. 

Bill Brown WB8ELK called me 
the other night on 3.990 MHz, 
over-joyous to report that the bal¬ 
loon and its package were found. 
When the farmer stopped harvest¬ 
ing the corn late one night, he 
parked the tractor where it stood 
and went back to his house. The 
next morning at daylight, he was 
back at it again, and noticed a 
white styroform package laying 
just a couple feet from his com¬ 
bine in the path of the harvester 
about to be gobbled upl He 
stopped at just the right time late 
the night before! Bill and the Find¬ 
lay, Ohio. ATV gang had a return 
address and reward designator on 
the package in case someone did 
recover the balloon, and it really 
paid off. Bill ran tests on most of 
the electronic components, and 
all looked okay. His event report 
can be found in the September/ 
October issue. Volume 17 Num¬ 
ber 8 issue of The Spec-Corn 
Journal. 

This was a happy ending to the 
midwest’s most exciting 1987 
summer event. Some 100 ATV 
enthusiasts checked in on the 
40/80 meter ATV nets, and anoth¬ 
er estimated 300-400 hams 
watched for the signals. Signals 
made it all the way to New York 
(W2RPO) and to the west with 
KB9FO and K9MTE at P3 levels 
and N9AB at P2, The CW ID’er 
was heard in St. Louis. Moline 



Photo A. Bill Brown WB8ELK and the rest of the Findlay, Ohio. ATV 
group prepare their helium balloon and FSTVpackage for launch. Hams 
in eight states reported signals from the balloon. 
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(N9AEP), Baltimore (N3AGG) and 
elsewhere. It was quite a day, and 
hopefully you were there to partic¬ 
ipate! This was certainly yet an¬ 
other great innovation for the use 
of the ATV mode. Bill and his crew 
plan a similar launch in the spring 
of 1988. Bill states special thanks 
to NR8Q. WA8GAU. WA8VWY 
(followed the balloon by aircraft!), 
WB8MSJ. KA8LWR, W8VKR, 
WA8HDX, N8DOO. KA8WLV, 
W8RSK, WA3USG, the Iowa 
BRATS ATV GROUP, The Spec- 
Corn Journal and W60RG of P.C. 
ELectronics. 

New 40/80 Meter FSTV Net 
Frequencies! 

One of the neat things to come 
out of the WB8ELK FSTV balloon 
project was the incredible amount 
of people that came on regularly 
on 40 and 80 meters. I used 
to sponsor and help W9ZIH con¬ 
duct a regular Saturday net 
on 7.290 MHz a few years ago. 
We had 20-40 regular partici¬ 
pants, but it died as 40 meters 
did for the summer, I never got 
it restarted. A successful net 
needs committment including 
regular participation and as¬ 
signed net controllers. Bill 
WB8ELK in Findlay, Dave 
WBOZJP in St. Louis, Henry 
KB9FO in Chicago and I have 


been giving some serious thought 
to start the HF ATV nets and “talk 
spot” frequencies going again! 
So, here is our offical 73 magazine 
notification. The nets will meet 
on 7.230 and 3.860 MHz. These 
frequecies have already been 
mentioned in The USATVS Jour¬ 
nal classified ad section. Fast 
Scanners have already started 
to coordinate DX contacts during 
band openings and just friendly 
HAM-TV chitchat since early 
October. 

The frequencies may change ± 
5 kHz, depending on band condi¬ 
tions and QRM. If someone would 
like to get an international or net 
going on twenty meters, we need 
volunteer net controllers. These 


forty- and eighty-meter frequen¬ 
cies will become the spots to listen 
and talk to other regional ATV 
enthusiasts. They will most likely 
be around early in the morings be¬ 
tween 6 and 9 AM for any DX band 
enhancements (while transmitting 


FSTV signals east and west on 
UHF), and on weekends on Satur¬ 
day and Sunday. WB8ELK, 
WBOZJP. KB9FO and WBOQCD 
have consented to take net con¬ 
troller positions on Sunday morn¬ 
ings at 0800 AM (Central time). 
We need your participation! 

Check in and keep up with the 
latest news going on in HAM-TV! 
You active Fast Scanners pass 
the word about these frequencies 
to others. OK? Route any HAM-TV 
related PACKET RADIO mes¬ 
sages to WB8ELK via N8ET 
PBBS in Ohio or to me WBOQCD 
via WAORJT PBBS in Cedar 
Rapids, Iowa. We will answer 
them. By the way, the September/ 
October issue of SPEC-COM also 


listed 421 WORLI PBBS systems, 
if you need to figure out the best 
routings to your packet buddy. 
(Sample copy available for $2.50 
ppd. Specify this particular issue.) 
The frequencies list above, may 
not be cast in stone (pardon the 
pun). 

I picked them mainly to give 
those who have general class 
licenses a chance to participate. 
It’s a good place to start. Now just 
don’t sit there and listen to the 
static when looking for ATVers on 
40 or 80 meters. Tune up that 
dummy load and put out several 
calls our way, OK? An interconti¬ 
nental ATV net frequency? How 
about 14.240 MHz just above the 
SSTV calling and operating area? 
You call it, and I’ll publish it! 

Lack Of SSTV Information 

The mail here at 73 has been 
running far ahead for FSTV com¬ 
ments over SSTV ones. That isn’t 
surprising. SSTV never has had 
available a monumental wealth of 
technical information. There are 
very few builders in SSTV any¬ 
more, mostly “appliance opera¬ 
tors” like myself. Buy it and hook 
up a camera. I have had 3 ROBOT 
400’s, 3 German WRAASE con¬ 
verters (SC-421 and 422 and 
SCI), 2 ROBOT 1200C’s and a 


‘'If it sounds like 
I am depressed about SSTV, 
lam." 
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Photo B. Henry Ruh KB9FO and Mike Stone WBOOCD show off. with Dr. 
Tony England WOORE at the Peoria, Illinois, Superfest in September. 
Dr. England sent SSTV pictures from Space Shuttle Mission 51H more 
than two years ago. 


host of '‘interfaceless” low-reso¬ 
lution, computer SSTV programs 
for the TRS80C CoCo, the C64 
Commodore and the IBM PC 
Clone (Tandy 640K 1000SX). 
Every once in awhile I get en¬ 
thused about SSTV, get on-the- 
air, then listen to the bunch of 
malarky from several self-es¬ 
teemed operators on how great 
they think they are, I get turned off 
and get involved in something 
else. Recently I had been off the 
air on SSTV for about 6 months. I 
put AC to the 1200C, tuned up on 
14.230 MHz and the first thing I 
heard was a chap out east still 
pushing for dues the dead IVCA 
Club to those newcomers who un¬ 
fortunately checked into their net. 
Some things never change. If it 
sounds like I am depressed about 
SSTV, I am. It seems to be going 
nowhere. 

Yes, the color and high resolu¬ 
tion is great. I marvel at most of 
the pictures being sent. But how 
often do you see a live shot? You 
know, a mug shot? Hardly ever. 
“Here comes a (illegal) picture 
that I just snatched of the TV, Bill, 
5-4-3-2-1says one SSTVer. You 
see, I have a 525 line, NTSC, 


excellent resolution picture 
already in my shack of that sent 
SSTV frame. Why am I suppose 
to get a kick out of seeing it again- 
even at half-resolution across the 
country? SSTV today lacks origi¬ 
nality. Originality might make 
up for the lack of technical experi¬ 
mentation that SSTV endures 
today. To me, it’s more fun look¬ 
ing for those new guys who just 
picked up a ROBOT 400 black/ 
white converter for $100 at 
the local hamfest. They appreci¬ 
ate live pictures. OK, Til grant 
you that a national column 
editor about ATV (all modes of 
HAM-TV) shouldn’t be so de¬ 
pressed about one of the repre¬ 
sented modes. 

So impress me! How about 
some of you out there taking pens 
in hand and submitting some 
material to publish in 73 or SPEC- 
COM? Fred Sharp W8ASF in 
Cleveland has regular monthly 
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allotted space for SSTV, yet he 
gets little response. I would be 
glad to devote more SSTV com¬ 
ments, articles and pictures to this 
column each month. Send some 
material, please! Otherwise read 
about all the neat things going on 
in Fast Scan TV. 


SSTV Shuttle Tape Bequest 
by WOORE 

Where did everyone go after 
Tony and crew flew the Chal¬ 
lenger into SSTV history? 14,230 
is once again smothered to death 
with the power hungry, DXers and 
their 5 by 9 reports on what else 
but prearranged “telephone 
lists.” Speaking of NASA’s Tony 
England WOORE, I had a chance 
to meet and talk with him at the 
Peoria Superfest on September 
19th and 20th. Surprisingly, he 
has seen very little of the captured 
SSTV pictures sent to all of us 
here on earth. 

I asked Tony if he would like 
an assembled cassette of many 
SSTV pictures sent to all of 
us here on earth. I asked Tony 
if he would like an assembled 
cassette of many SSTV pictures 
from space and he said that 
it would be very nice. In the 


November issue of SPEC-COM, 
we announced a call for Mission 
51H Space Shuttle SSTV pictures 
sent to earth from one of the last 
flight of the Challenger. Please 
go back through your SSTV tapes, 
snatch a good color or black 
and white shuttle picture and re¬ 
process it onto a new tape. Docu¬ 
ment time, date, location of shut¬ 
tle and orbit if possible. Send 
it to us. We will transfer and 
combine these captured pictures 
into one C30 or C60 tape package 
and present it to Tony probably 
at Dayton. Your submitted pic¬ 
tures will be accredited. I can't 
promise, but Tony had extra 8 x 10 
color photos of himself at Peoria 
that he would probably be willing 
to part with. 

If I can’t get any from NASA, 
Tony or Lou W5DID at JSC ARC, 
then I’ll ask Wayne Green for a 
few of his before he lost weight. 
You’re right. Since he is running 
for Vice-President, Wayne proba¬ 
bly got rid of all of those ones for 
the new, thinner prints. NOTE: 
Send along an extra blank tape, 
and I will make a copy of the final 
version for you at no charge! 
There is one catch though...don’t 
be in a hurry to get them back. 
This project will no doubt take 
months to complete. So be patient 
and the tape will find it’s way back 
to your mailbox sometime in 1988. 
OK? I knew I could count on you. 
Tony says thanks too! 

More Questions and Answers! 

We got a lot of response the last 
time we did a Question and An¬ 
swer session about HAM-TV. So 
here goes another one. 

Question: I am new to FSTV on 


UHF. What type of coax should I 
use? I have a friend who has some 
75 Ohm CATV stuff, V 2 inch I think 
- is that OK? 

Answer: Free is free, I guess, 
and you get what you pay for. If 
that is the best you can afford, 
then use it. The 70-75 ohm 
impedance mismatch isn’t too 
bad for receive only. However, if 
you can afford to get a chunk of 
Belden 8214 or preferably 9913 
(or an equivalent like Columbia 
1180) then do it. There is a 
tremendous amount of loss on 
UHF through connectors, the 
coaxial transmission line, etc. Do 
it wrong, and you’ll pay for it on the 
other end! 

Question: Should I use vertical 
or horizontal polarization on my 
ATV antenna? 

Answer: Look around you (out 
to several hundred miles) and see 
what polarization others in your 
area use. Which way you go 
makes little performance differ¬ 
ence. Getting the right polariza¬ 
tion for the operators in your area 
IS important. The wrong polariza¬ 
tion can lose 20 dB of signal 
strength! Find the other operators 
on two meters, or take a look at the 
FSTV antenna polarization map in 
The North American FSTV Guide 
Booklet ($5.95). 

Question: Color has always 
been a problem passing through 
our ATV Repeater. Yet, our color 
bar display from the remote trans¬ 
mitter works just fine on our 
426.25 MHz output. What gives? 

Answer: It is tough to trou¬ 
bleshoot by letter. Check your 
repeater’s TV set or TV demodu¬ 
lator processor board. This is the 
circuit that takes an incoming 
signal, processes it and sends it 
out again in video form. At our 
system in Davenport, we passed 
color in what we called MODE-A 
(remote transmitter) position but 
passed poor color on none at all 
in the MODE-B Fast Scan TV 
Repeater. I set up an indepen¬ 
dent, known, good color TV set 
and a receive downconverter 
and began adjusting the pots in 
our Motorola Quasar VCR tuner 
TV receiver board and brought 
nearly 3 years worth of frustration 
to an end! My other electronic 
companion buddy was always 
afraid to mess with it since 
we didn’t have much information 
about the unit. I got brave and 
lucky. We now pass great color 
and audio subcarrier sound. 
Experiment intelligently. That 
is what the hobby is all about. 
73’s until next column, gang! de 
MikeWB0QCD,Bl 
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''Please go back 

through your SSTV tapes, snatch 
a good color or black and white 
shuttle picture, and reprocess It 
onto a new tape.” 



Number 36 on your Feedback card 


Spec 


lAL EVENTS 


Ham Doings Across the Country 


Special Events listings will be prO‘ 
vided by 73 magazine free of 
charge on a space-available ba¬ 
sis. Announcements must be re¬ 
ceived by us by the first of the 
month, two months prior to the 
month in which the event takes 
place (by March 1, for example, 
for a May or later event). Please 
mail to Editorial Offices, 73 
Magazine, WGE Center, Peter¬ 
borough NH 03458. 

BETHLEHEM CT 
DEC 1-31 

For the whole month of Decem¬ 
ber the Hen House Gang Amateur 
Radio Club will be holding the 
Bethlehem Christmas Special. All 
ages welcome. And the frequen¬ 
cies will be on 10-80 meters and 
Novice on 40 CW. For more infor¬ 
mation send a first class stamp 
(only) to W1FHP, Hard Hill Road, 
Bethlehem CT 06751. 

FARIBAULT MN 
DECS 

The Annual Handi-Ham Winter 


Hamfest will be held Saturday, 
December 5, 1987, at the Eagles 
Club in Faribault, Minnesota start¬ 
ing with registration at 9 AM. 
There will be a Handi-Ham Equip¬ 
ment Auction, dinner at noon and 
a program. Amateur radio license 
exams will also be given. Talk in 
on 19/79. For more information 
contact Don Franz WOFIT, 1114 
Frank Avenue, Albert Lea MN 
56007. 


APACHE JUNCTION AZ 
DEC 5-6 

You are cordially invited to 
spend a weekend in Apache Junc¬ 
tion Arizona on the weekend of 
December 5-6, 1987, at SUPER¬ 
STITION HAMFEST 87. spon¬ 
sored by the Superstition Amater 
Radio Club. There will be free 
camping on the grounds Friday 
and Saturday nights (self-con¬ 
tained), with swap and shop open¬ 
ing at 7 AM Saturday and closing 
at 2 PM Sunday. A test booth with 
120 VAC and antennas will be 


available for testing of gear be¬ 
fore purchase. The Hamfest is lo¬ 
cated on the rodeo grounds at 
the NW corner of Brown Road and 
Meridian, IV 2 miles north of US 
60 on the west side of Apache 
Junction. Primary Talk-in is 
147.12 RPT and 223.5 mHz sim¬ 
plex. Other area repeaters include 
146.72. 146.74, 145.41, 146.94, 
223.82 and 224.94 MHz. For more 
information contact Superstition 
Amateur Radio Club, Inc., P.O. 
Box 1551, Apache Junction AZ 
8521 7r 1551 (602/986-2298-ask 
for Larry). 

NEWCASTLE DE 
DEC 5-6 

The First State ARC will operate 
special event station, K200QBD 
from The Old State Capitol in 
Newcastle, Delaware, on Decem¬ 
ber 5-6 in celebration of the 200th 
anniversary of Delaware’s signing 
of the Declaration of Indepen¬ 
dence. Look on the 80-15 meter 
bands and the 25 kHz ± QRM up 
from the lower end of General 
phone bands and the 10 meter 
Novice phone band. For certifi¬ 
cate send QSL and large SASE to 
FSARC, P.O. Box 1050, Newark 
DE 19720. 


MILFORD Ml 
DEC 6 

The Hazel Park Amateur Radio 
Club will hold its 22nd Annual 
Swap and Shop on December 6, 
1987, at the Hazel Park High 
School, 23400 Hughes. General 
admission is $2 advance, $3 at the 
door. Children under 11 years are 
free. Plenty of free parking. Talk- 
in from the 9-mile and 1-75 area on 
146.52 simplex. For tickets and 
table reservations, mail to 
H.P.A.R.C., P.O. Box 368, Hazel 
Park Ml 48030. 

ATHENS OH 
DEC 12-13 

The Athens County Amateur 
Radio Association will operate 
special event station, WD80XX, 
on December 12th and the 13th, 
to celebrate the 200th anniversary 
of the Northwest Ordinance from 
the home of Ohio University, first 
public university in the territory. 
Operation from 1500Z till 2300Z 
each day. Suggested frequen¬ 
cies: lower portions of the General 
80, 40, 20,15 and 6-meter bands. 
Novice phone: ± 28.400. For cer¬ 
tificate, send QSL and large SASE 
to: Jeffrey White WD80XK, P.O. 
Box 73, Athens OH 45701-0073. 



Style Wr 


7NSD/1 


WlNSim 



style X 



Order Form 


W2NSD/1 


Style Y Reverse 

QSLs 

Now you can get the highest quality QSL cards without 
spending a fortune! We put these cards on our press as filler 
between jobs; it gives the pressmen something to do and lets 
us print QSLs for you at an absurdly low price. 

Not that we skimp: All three styles are produced in two 
colors (blue globe or satellite with black type). At these 
prices, you can start the new year out right by QSLing all 
those disappointed hams who've been waiting for your card. 
Tell 'em the card was printed by Wayne! 


QSL Cards 
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□ 250 @ $19.97 
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Mike Bryce WBSVGE 
2225 Mayflower NW< 
Massillon OH 44646 

VFO FOR THE6L6 

Tm still going over all the let¬ 
ters that the 6L6 Special gener¬ 
ated. With a bit of luck. Til have 
the update ready for next month. 
However, a letter from Wayne 
Sandford, Jr. K3EO caught my 
eye. Wayne wrote to say he built 
a VFO for the little one-tuber 
since he never liked crystals. I 
wrote back to Wayne asking him 
for a copy of his VFO schematic. 
Figures 1-3 illustrate his project. 

Now, there are VFOs and then 
there are VFOs. Wayne*s ver¬ 
sion is something special. The 
heart of his circuit is a Collins 
Type 70 H-13 PTO. This is what 
gives his VFO that rock-solid 
tone. Wayne writes. “This PTO is 
small—about 1" by 3" by S'*. I 
removed the two miniature tubes 
and substituted MPF-102 tran¬ 
sistors. The PTO has a thermo¬ 
stat and heater, which are left 
on all the time. Extensive tests 
with a good frequency counter 
show that the frequency varies 
up and down no more than about 
20 Hz as the heater cycles on 
and off.” 

The output of the VFO is 3,5 
to 4.0 MHz. The transmitter will 
double the output for use on 40 
meters. The Collins PTO may not 
be easy to find. Fair Radio Sales 
listed suitable replacement in 
their catalog, the T195 PTO. 
Wayne tells me that the new PTO 
works very well. He uses the same 
circuit that works with the Collins 
unit. The Cs and Ls in the Pi tanks 
were doubled. This new VFO has 
an output from 1.75 to 2.0 MHz. 
Now here is your gateway to 160 
meters. The 6L6 Special will not 
have enough drive to quadruple 
the output for 40 meters without 
the use of a outboard doubler 
circuit when using the PTO from 
Fair Radio Sales. 

Inside the Circuit 

Let's look a bit closer at the VFO 
circuit, starting with the PTO 
{fig. 1). One MPF-102 comprises 
the oscillator. The Collins PTO 
contains all the frequency-depen- 
dent components. A 1N3018 
zener diode holds the voltage 
steady at 8.2 volts. A second MPF- 
102 transistor amplifies the output 


NuiTtb«r33 on your Fftedback card 


Low Power, Operation 

for the next stage, the buffer 
amplifier. 

As the name implies, the buffer 
amplifier (fig. 2) isolates the 6L6 
from the PTO, and at the same 
times provides a signal increase. 
The 2N2222 transistor amplifies 
the PTO signal while the Pi output 
tunes the circuit for maximum 


signal at 4 MHz. A second transis¬ 
tor, a 2N3553 or 2N3866, again 
amplifies the signal to a level 
needed for the 6L6, The output of 
this amplifier is again tuned to 4 
MHz using a second Pi section. 
The PTO operates all the time, the 
buffer-amplifier is keyed on and 
off. To keep the receiver from 
hearing the PTO, some method of 
shifting the PTO’s frequency will 
be needed. While Wayne did in 
fact mention this, I did not include 
the schematic. 

Wayne uses differential keying. 


The oscillator always comes on 
first and goes off last, and all key¬ 
ing filters are in the final-stage 
cathode. The oscillator (PTO) is 
always on. When the key is up, the 
frequency Is shifted lower by 
about 25 kHz, so you never hear it. 
Since Wayne added more stages 
in his version of the 6L6 Special, 
his keying scheme may not work 
with the original. If you're interest¬ 
ed, drop Wayne a letter. I’m sure 
he would be glad to share his off¬ 
set circuit with the readers of the 
QRP column. 

Lest we forget, the power sup¬ 
ply. Very simple. A five-volt reg¬ 
ulator is used as the heart of the 
supply. By varying the ground 
connection via a pot, we can 
make the LM309 adjustable. The 
stand-by switch removes power 
from the buffer-amplifier, and 
PTO- Even with the stand-by 
switch turning off the main VFO 
circuits, the power to the heater 
is still allowed to flow. This will 
keep the VFO stable even though 
the unit is in stand-by. The re¬ 
quired voltage for the heater is 
generated by a voltage doubler. If 
you use the unit from Fair Radio, 
the PTO requires only 14 volts 
rather than the 24 volts for the 
Collins unit. 

Remember, this is not a step- 
by-step construction project. If 
you use the PTO from Fair Radio, 
the frequency-determining com¬ 
ponents in the buffer amp will 
have to be changed. Also, without 
the offset circuit, you‘11 hear the 
VFO on your receiver. Since it is 
not possible to design a universal 
keying circuit for all those different 
versions of the 6L6 Special, 
keying the VFO will be up to the 
individual user. 

Since I have not had time to give 
Wayne’s circuit a workout on my 
test bench, I can’t answer ques¬ 
tions about it. Write to Wayne 
Sandford, Jr., P.O. Box 395, War¬ 
rington PA 18976 and include a 
SASE and if asking for copies of 
circuits (add a few bucks to cover 
copying costs.) 

Odds n* Ends 

For those of you who put off 
buying a HW-8 Handbook, you’re 
out of luck. All 500 copies have 
been sold. I might do a reprint 
somewhwere down the line, and I 
am looking for more mods for this 
little critter. Anyone for 18 MHz on 
the HW-8? 

Just when you thought it was 
safe to stop reading about QRP, 
Jerry NR5A compiled an intensive 
list of QRP projects and mods. 
Write to Jerry for your own copy, 



Fig. 1. The Collins 70 H-13 PTO, the heart of the VFO for the one4uber. 


f>To euFPEfi anp 



Fig. 2. PTO Buffer Amp, the second stage of the VFO. 


POUER SUPPtV 



Fig. 3. Power supply circuit for the Collins PTO. 
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or contact him via CompuServe 
ID 73230,626. As well, Michael 
Hopkins WD5GMP has been 
busy putting together a collec¬ 
tions of modifications for the 
Heath HW-16. While not exactly 
a QRP radio, the HW-16 can 
easily be turned down to QRP 
levels. A no-part QRP conversion 
for the HW-16 was described 
by Ade Weiss, W0RSP, in his 
book, The Joy of QRP, Strategy 
for Success. At today’s hamfest 
prices, an HW-16 can be had for 
10-30 dollars. The matching HG- 
10B VFO will cost more than the 
main rig! If you have done some 
QRP work with this radio, let us 
know. 

I have been starting to collect 
information on a second book— 
solar power for the ham operator. 

I have mentioned before that I 
operate my complete station— 
several computers. Packet digi, 
and yes, even a 200-watt HF 
transceiver—from the sun’s ener¬ 
gy. If you are running your shack 
from the sun’s energy, how about 
helping out in this effort? 

Do you own or operate a NCG- 
15? Have you made any modi¬ 
fications to it? If so, drop a line 
to me about it. Tve had some 
requests on the subject. Since 1 


have never operated one, I was 
unable to help. 

Looks like there is considerable 
interest in the Two-Fer. I was able 
to get some more boards made 
up. If you have not sent for the info 
kit by now, it may be too late. 
Again, if I can get the minimum 
number of interested people, I’ll 
reorder the boards. 

That’s a very handsome-look- 
ing plaque that Fred Trupin had 
made for the Two-Fer contest. I 
would like to see a major QRP 
award given away—something 
akin to Ade’s Milliwatt DXCC 
trophy. I’m talking about a trophy 
from me for the best QRPer In the 
land. 1 want to see someone whom 
has been a dedicated QRPer win 
a nice-sized trophy—it could be 
for Field Day, Sweep Stakes, 6L6 
Special contacts, or what have 
you. 

Coming up next month will be 
the 6L6 Special update with a lot 
of photographs and circuits. My 
QRP 5er will be showcased soon, 
as will other projects. If you build, 
or modify your commercial equip¬ 
ment, share your work with others 
here in the QRP column. 

The Christmas season is upon 
us. . . everyone have a safe and 
happy holiday season 


Look at our 




ON WINDOW 


VHF 

{140-175) 
• No Hole 


• Easy to Mount 

• Rugged 

• Superior 

Peiiormance 

• Radiator Snaps 

On and Off 

• Competitively Priced 



” Line 


UHF 

(420-520) 

• 3 db gam 

• No Hole 

• Easy to Mount 

• Rugged 

• Superior 

Performance 

• Radiator Snaps 

On and Off 

• Competitively Priced 


Cellular/Trunking 

(800-895 MHz) 

» 3db Gam 

• No Hole 

• Easy to Mount 

• Rugged - Goes through Car 
Wash Without Removal 

• Superior Performance 

• Broad Bandwidth 

• Small Size 

• Competitively Priced 



cbil«ifeicATK)NS'ANTENNAs' 


3900-6 River Road 
Schiller Park. IL 60176 
312-671-6690 


brings imagination and innovation to 

antennas . and has been 

since 1948!! 
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28th ANNUAL 

TROPICAL HAMBOREE A 

f ^ ARRL HAMFEST OF THE AMERICAS W 

[ FEBRUARY 6-7,1988 ^ 

DADE COUNTY YOUTH FAIR GROUNDS 

Tamiami Park, 10901 S.W. 24 Street (Coral Way), Miami, Florida 

FREE PARKING 15,000 VEHICLES • • LICENSE EXAMS 

1,000 INDOOR SWAP TABLES • • PACKET RADIO PROGRAMS 

300 CAMPSITES WITH FULL HOOKUPS • • DX FORUM 

200 COMMERCIAL EXHIBIT BOOTHS • • RCA FLORIDA SECTION LUNCHEON 

COMPUTERS & SOFTWARE • • TECH TALKS 

HAMBOREE DEALER SPECIALS • • ACTIVITIES FOR NON-HAMS 

Registration: $5.00 Advance — $6.00 Door. Valid both days, (advance deadline Jan. 30th) 
Swap Tables, 2 days: $16.00 each. Power: $10.00 peruser. 

All swap table holders must have registration ticket. 

Campsites: $12.00 per day, includes water, power, sanitary hook-ups, showers. 

(All RV vehicles, tent campers, vans, trailers welcome — no ground tents, please.) 
Headquarters Hotel; Miami Airport Hilton, 5101 Blue Lagoon Drive. 

Special Hamboree Rates: $55.00 Single or Double. 

Reservation forms available through Dade Radio Club December 1st 

Exhibit Booth 
Information; 

Evelyn D. Gauzens, 
W4WyR, Chairman 

2780 N.W. 3rd St 
Miami, FL33125 
Telephone: 
(305)642-4139 

Make checks for Resistration, Swap Tables & Campsites payable to: 
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL 33135 

4-Pa3e Brochure 
Available... 
December 1 st 
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Number 24 on your Feedback card 


Arlane's 8th Anniversary 

The Ariane program celebrates 
the eighth anniversary of the first 
Ariane 1 test flight this month. 
After a flawless launch in Decem¬ 
ber 1979, Mission LO-1 conclud¬ 
ed without a hitch. For the ESA, 
which was barely four and a half 
years old, this was quite an 
achievement. 

Mission LO-2, the first launch to 
carry satellites in lieu of ballast, 
didn't go as well. On May 23. 
1980, known as Black Friday to 
amateur satellite enthusiasts, an 
experiment called Firewheel, and 
a hamsat. Phase 3A, became 
casualties of ESA and Ariane- 
space’s first launch failure. 



the U.S. PANAMSAT communica¬ 
tions satellite. 

There are six possible varia¬ 
tions on the Ariane 4 design to 
allow each launcher to be tailored 
to the payload requirements, The 
simplest configuration can lift 
4200 pounds to geostationary 
transfer orbit, while the most com¬ 
plex version, with four external 
liquid-fueled, strap-on boosters, 
can lift nearly 9300 pounds to the 
same orbit. By comparison, Ari¬ 
ane 1, which took OSCAR 10 
into space, was rated for 3750 
pounds. Ariane 4 carries fifty per¬ 
cent more liquid propellant in the 
first stage than Ariane 3 and 
sports a new multiple satellite fair¬ 
ing (container) for heavy geosta¬ 
tionary payloads. The second 
and third-stage engines are un¬ 
changed from the Ariane 2 and 3 
launchers 

Insurance 

AMSAT NA (North America) 
and AMSAT DL (West Germany) 
are working together to purchase 
launch insurance for Phase 3C. 
The goal for AMSAT NA is 
$10,000. As part of the launch 
campaign, the insurance would 
cover the loss of the spacecraft if 
the worst should occur. 

Donations of $10.00 or more to 
the insurance fund will be ac¬ 
knowledged with a special Phase 


3C QSL card and recognition in 
ASR, the Amateur Satellite Re¬ 
port. Donations of $30.00 or more 
will bring an AMSAT certificate 
showing the donor’s name and 
callsign over an image of a Phase 
3 spacecraft. Further perks are of¬ 
fered for amounts of $100 and 
$1,000. AMSAT is a non-profit, 
scientific, educational corporation 
and is treated as a charitable or¬ 
ganization for tax purposes. In¬ 
quiries or donations should be 
sent to Phase 3C Insurance Fund, 
AMSAT, PO Box 27. Washington. 
DC 20044. 

European Rockets 

With so much attention on 
the Soviet space station, Mir. 
or studying shuttle recovery ef¬ 
forts and our own plans for the 
1990s, we discount or ignore the 
efforts of others dealing in the 
business of space. Among the 
newer contenders, Europe leads 
the way with a serious cost-effec¬ 
tive program. 

The European Space Agency 
was created in 1975 to consoli¬ 
date the resources and activities 
of the European Launcher Devel¬ 
opment Organization and the Eu¬ 
ropean Space Research Organi¬ 
zation. Member countries are: 
Belgium, Denmark, France, Ire¬ 
land, Italy, Netherlands, Spain, 
Sweden, Switzerland, the United 
Kingdom, and West Germany. 

The purpose of the ESA, as stat¬ 
ed in its Convention, is to “provide 
and promote, for exclusively 
peaceful purposes, cooperation 
among European states in the 
fields of space research and tech¬ 
nology, with a view to their scien¬ 
tific purposes and for operational 
space application systems.” Fi¬ 
nancial backing is largely French 
(60 percent) followed by West 
Germany (20 percent). 


unit. The end result was an orbit 
with a low inclination and a very 
high perigee. This meant users in 
the northern hemisphere received 
60% less operating time than orig¬ 
inally planned. The spacecraft al¬ 
so spends more time in the hostile 
Van Allen radiation belt. 

When Phase 3C is launched, 
we hope for a smoother ride. Mis¬ 
sion V22 will be the first to use an 
Ariane 4 vehicle. This test or quali¬ 
fication flight will also carry ESA’s 
Meteosat P2 weather satellite and 


Photos A and 8. The Phase 3C spacecraft under construction at the 
AMSAT fab in Boulder, Coforado. 




AMS ATS 


Amateur Radio Via Satellite 


Andy MacAHister WASZfB 
2310 Romayor Court 
Pearland TX 77581 

PHASE 3 

The AMSAT Phase 3C Launch 
Campaign officially began Sep¬ 
tember 16, 1987, with the suc¬ 
cessful resumption of Ariane mis¬ 
sions by the European Space 
Agency (ESA). Their launch pro¬ 
gram has been on hold since the 
disastrous Ariane flight VI8 in late 
May of last year. The third stage 
failed to ignite, and the range 
safety officer was forced to trans¬ 
mit the destruct command to the 
vehicle. 

The September VI9 launch of 
an Australian communications 
satellite, AUSSAT 3, and the EU- 
TELSAT (European Telecommu- 
ni-cations Satellite Organization) 
ECS 4, brings the European con¬ 
sortium Arianespace back on a 
launch schedule that hopes for 44 
more satellites in orbit via Ariane 
rockets over the next three to four 
years. 

Phase 3C waits among those 
future satellites for the chance to 
become an OSCAR. Only when 
It achieves orbit does the title “Or¬ 
biting Satellite Carrying Amateur 
Radio” apply. Gordon Hardman 
KE3D in Colorado installed the 
new radiation-hardened memory 
chips, donated by the Harris Cor¬ 
poration, in the Integrated House¬ 
keeping Unit (IHU). The finished 
unit was then sent to West Ger¬ 
many for integration into the satel¬ 
lite by AMSAT DL. Phase 3C is 
ready for launch, and mission V22 
may come as early as January 
1988. 


Three years later on June 16, 
1983, Ariane statistics rose from 
three successes for five attempts 
to four for six. A new European 
satellite, ECS-1, and OSCAR 10 
were safely in orbit. 

Although OSCAR lOisthemost 
powerful and highest hamsat, it 
didn’t achieve the desired orbit, 
nor did it escape unscathed from 
the upper stage of the launch 
vehicle. After being bumped or in¬ 
correctly released from the SYL- 
DA (dual satellite deployment can¬ 
ister), the satellite was left in the 
wrong orientation with respect to 
the sun and spinning in the oppo¬ 
site direction the onboard comput¬ 
er expected. Due to the poor sun 
angle, some parts of the satellite 
were dangerously cold and there 
was little available power. 

The spin direction was not cor¬ 
rected, since it was easier to ad¬ 
just the software. 

When it was time to fire the 
motors to correct perigee and in¬ 
clination, all of the fuel escaped 
in one long burst during th 
perigee burn. The problem was 
later traced to a drawing error in 
the AMSAT-built liquid ignition 
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ArlantUitificlier 


Type 

Length (feet) 

Payload to GTG (pounds) 

Ariane 1 

154 

3750 

Ariane 2 

161 

4^ 

Ariane 3 

161 

5700 

Ariane 4 


^^KK93€»C) 


Table 1. Overall launcher length and vehicle lifting capabilities to GTO 
(Geostationary Transfer Orbit), 

* Depends on strap-on booster configuration. 


Ariane rockets are launched 
from the Guiana Space Center 
near Kourou, French Guiana, just 
north of Brazil. The center is on 
nearly 400 square miles along 37 
miles of Atlantic coast at the equa¬ 
tor. This location uses the earth's 
spin to give Ariane launchers a 17 
percent payload advantage over 
operations from the Kennedy 
Space Center, Also, it's easier to 
achieve a geostationary transfer 
orbit when a rocket is launched 
from the equator. Launches from 
the Kennedy Space Center must 
go through complicated maneu¬ 
vers to achieve the correct trajec¬ 
tory. With two pads in operation, 
the Guiana Space Center can 
launch up to 11 missions per year. 
The tentative schedule calls for 
ten for 1988. 


The Ariane system is a three- 
stage vehicle based on known 
and proven technology. The Ari¬ 
ane 1 was designed in six years 
at a cost of 1.2 billion dollars. It 
stands 154 feet tall, is 12.5 feet 
in diameter, and weighs nearly 
230 tons on the launch pad. All 
three stages use liquid propellant. 
The first two have a mixture 
of UDMH (U nsym metrical 
DiMethyl Hydrazine) for fuel 
and nitrogen tetroxide as the 
oxidizer. The third stage uses 
liquid hydrogen and oxygen. 
This was the first cryogenic 
engine designed in Europe, but 
IS was based on existing expertise 
from Germany and France. 


The ESA and its commercial 
launch service operations compa¬ 
ny, Arianespace, appear to be 
only in the satellite launching 
business. 

The ESA Ministerial Council 
was due to have a summit meet¬ 
ing in November. Depending on 
the results of this conference, the 
future funding and ambitions of 
Europe’s space program may be 
expanded. Projects waiting for the 
green light are: the Ariane 5 
launch vehicle; the Hermes 
manned mini shuttle; and the 
Columbus orbiting lab, designed 
to interface with the U. S. shuttle 
program. These endeavors are 
not cheap. The estimate of more 
than 12 billion U.S. dollars over 
the next ten years is likely to be 
low. Cooperation between the 


ember countries is essential, or 
the 13-member consortium may 
end up as a French-German oper¬ 
ation. 

Where does the amateur radio 
satellite program fit into this 
picture? In addition to Phase 3C, 
already scheduled and waiting 
for launch, the German Phase 
3D project and AMSAT NA’s 
Phase 4 geostationary satellite 
program both depend on the 
Ariane vehicle. These projects are 
currently proposing to modify the 
adapter ring between the launch 
vehicle and one of the main satel¬ 
lite payloads to accommodate a 
hamsat. If this is acceptable, the 
active amateur satellite would be 


about three feet high, ten feet in 
diameter, and weigh nearly 900 
pounds. Studies and designs 
have already begun on both 
projects. The future has incredible 
possibilities. 

Satellite Updates 

AMSAT-OSCAR-10 may not be 
back in operation until the first of 
December, but as of this writing, 
we still hope for activity in Nov¬ 
ember, The ground-control 
stations around the world will 
assess the situation carefully 
before allowing even guarded 
transponder operation. 

Fuji-OSCAR~12 enthusiasts 
were surprised in mid-September 
when the satellite did not show up 
in the correct mode. In fact it 
was off! The previous operating 
schedule was just too ambitious 
and overloaded the battery. Later 
in the month, all was back to 
normal. The new schedule 
includes plenty of mode JA and 
JD activity. While the analog 
transponder mode is usually on 
for two continuous days when it is 
activated, the rules for the digital 
system continue with a two-hour 
on/off cycle during a single day of 
activity. Sufficient recharge time 
has been allowed to avoid the 
problems of September. Check 
the AMSAT nets and publications 


for updates. 

RS-10/11 continues to do 
well, but an operating schedule 
is still not known. After two 
months of continuous KA mode 
on RS-10, from August through 
early October, many would like 
to try more T- mode activity on 
RS-11. 

I have received several calls 
and letters from you with ques¬ 
tions about small antennas for 
RS chasing. The October Ham- 
sats column gave several poten¬ 
tial operators the needed push 
to try out mobile satellite activity, 
or to listen for the new satellite 
pair on simple antennas. Apart¬ 
ment dwellers and others with 
stringent deed restrictions have 
found that with reasonable 
receiver gain, indoor or attic- 
mounted antennas can work 
very well. Bob WA5PCD has 
made ROBOT contacts with 
RS-10 using a dipole for ten me¬ 
ters and a Ringo (no Ranger) on 
two meters. The uplink power was 
12 watts, the antennas were in 
the attic, and the receiver was a 
Drake 2B with no preamp. Bob 
admits that a preamp would 
help, but for now he is at least on 
the air. Come on up and check the 
activity on these hamsats. New 
countries and new operators 
seem to show up every day HI 


“Phase 3C waits among 
those future satellites for the 
chance to become 
an OSCAR. ” 
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Propagation 


Number 32 on your Feedback card 


ALL BAND ANTENNAS 


ALL BAND DIPOLE 


♦Only 135 leet overall lengin •wo'XsAiLaanos 180 Wu 10 Meters 

•PerfecimaKfiforyour Antenna Tuner * Pertect lor All classes of Amateurs 
will balanced line output • install as Flat top. Soper. 

• Handlesf ull Povyer Inverted *V’. ot almost any contiguratjon 

• Works with aa transmitters, trancetvers, • Provdes excellent SWR on all bands 

receivers, etc. * Ulilires Heavy 14 guage stranded 

• Coraplelely Factory assembled—Ready CopoefClad (CopperWeld} antenna 

to install—NO ad^stments necessary wire, (30% copper; 70% high-strength 

•INCLUDES 100 (eeiol 4500 Feediine steel} NO rust. Vfil no! stretch like copper ! 

• Feediine can be shortened • Ins^ucttons included 

Mode! A-10 $34.95 (U.S. PostpakJ) 


MULTI BAND TRAP ANTENNAS 


Bands 

Traps 

Lengih 

Price 

10/15720/40 

2 

55' 

$64.95 ^ 

10/15/20/40/80 

2 

105' 

69.95 

10/15/20/40/80 

6 

02' 

114.95 

10/15/20/40/80/160 

8 

146' 

149.95 // 

X 

/ERTICALS-“SLOPERS":* 


/ 

/ 

10/15/20/40 

1 

28' 

/49.95 

10/15/20/40/80 

2 

49' 

64,95 

10/15/20/40/80 

3 

42' / 

74,95 

10/l&'20/40/80/160 

4 

73'/^ 

94.95 


'Can be used wittioul radials 
‘FeerSine can be buried il dcstred 


'Permanent or Portable Use 


All trap antennas ate Ready to use - Factory assemtled ■ Commercj^Ouaiiry- 
Haivse full pcr«er • Comes compfete with: Deluxe Traps. Deluxe center connector. 1 4 
ga Stranded CopperWeld ant. wire and End Insytaiors. Aijtomailc Band Swiic^ng - 
Tuner usuaiy trever reorited - Forai Transmiiters, Receivers S Transceivers ■ For ail 
class amateurs - One leetf rie works aS bands - tnstrocfsons included -10 day money 
back guarantee! 

SINGLE BAND DIPOLES (Ktl form): 

Model Bend Length Price 


Includes assembly mstruciions, Deluxe center corrector. 

14ga Stranded CopperWeld Antenna wire and End insulators. 

•Any single band, or Trap antenna wHh **Pro*Balun" Instead o 
Deluxe Center Connector; Add $8.00 to antenna price. 

COAX CABLE: (includes PL-259 connector on each end) 

Type Length With entenna purchase Separately 

RG-Se 50‘ $ 6,00 $ 1 t .95 

RG-S 8 90‘ 12.00 16.S5 

DELUXE CENTER CONNECTOR ^ 

• NO RUST Brass Terminals ^ 

• NO Jumper Wires Used ;' 

• NO Sotdenng S |Q 

• Built-in Lightnng Arrestor ] 

• Wlflt SO-239 Receptacle 

•Handles Full Power ^ 

• Compteiety Sealed i WeaUTgrproot ■) 'wir 

• Easy Element Adjustments tg gg 

• Commercial Quality 


“PRO-BALUN” PB-1 

• 1:1 For Dipoles, Beams & Slopers $1795 ^ 

• Handles Full legal power 

• Broadband 3 lo 35 Mhi, 

• Lightweight, Sealed & Weatheiproof 

• Deluxe connectors require NO soldering 

• NO jumper wires / 

•Minimizes coax & harmonic radiation ' / 


DELUXE ANTENNA TRAPS: 

Compteiety Sealed & 

.Weatherproot • Solid brass terminals - Handles Full 
11 M Dameter ^ 

*"-'^‘-^^11111 i.i.j. Instructions included 

II j|j 0 For4-ban<j Dipole Ant, 

....- 40ir20^ 15/10 $36,0O,''pr 

- —-- ’ Por S-trarrd Oipote Ant. 

■ 'll P 80;W20/I5/10 

- S38,<».'pf. 

SEE YOUR DEALER, OR ORDER DIRECT FROM FACTORY. 


VISA / MC • give card #, Exp. date, Signature 

SPI-RO MANUFACTURING, INC. 

Dept 105, P.O. Box 1538 
Hendersonville, NC 28793 

Dea/er Inquiries Invited 
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A = Next higher frequency may also be useful. 

B = Difficult circuit this period. 

First letter = night waves. Second = day waves. 

G = Good, F = Fair, P = Poor. * = Chance of solar flares. 

# = Chance of aurora. 

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST. 

HF conditions for DX are a mixed bag this month. In general, HF DX always suffers at the solstices, 
especially in the winter when days are short and nights are long in the northern hemisphere. 

Look for an active-to-disturbed geomagnetic field around the first of the month, and again about the 10th, 
the 20th and 30th, Be aware of some possibilities of much larger disturbances between the 19th and 23rd, 
when geologic disturbances may be expected as well as geomagnetic ones. When the earth’s magnetic field 
is active, HF paths near the poles are very uncertain, and often impossible. However, trans-equatorial paths 
can be quite useful. These disturbances can take place within a few days before or after the predicted days. 
The chart will assist you in picking the days which ought to be Good (G), Fair (F), or (P) Poor. A January 
preview: look for very disturbed conditions between the 6th and 9th. 










Ham 


Number 31 on your Feedback card 


PROFILES 


Janette LeBlanc 


Tom LeBlanc NX7P 
979 Young Street Suite E 
Woodburn OR 97071 

SHE DIO IT 

Janette was born on June 15, 
1976, in Bakersfield, California, 
with the umbilical cord wrapped 
tightly around her neck. We got to 
see her about two hours later. A 
specialist was called to observe 
her. Later, doctors Instructed us to 
do a special range of motion exer¬ 
cises with her and we did these for 
years. We were very thankful to 
see Janette grow up to be a nor¬ 
mal, healthy girl who can enjoy life 
and meet interesting challenges. 

One of Janette's first challeng¬ 
es was amateur radio. 

She expressed an inter¬ 
est in the hobby in the 
third grade. In a special 
assignment, her teacher 
instructed the students to 
do a project with dad. Any 
project would be fine, as 
long as it was with their 
dad. After kicking around 
some possibilities, Ja¬ 
nette decided she want¬ 
ed to learn the Morse 
code. When the project 
was due, she demon¬ 
strated to her class how 
messages can be sent 
and received through 
Morse code. Her class¬ 
mates wrote words on a 
board hidden from 
Janette’s view. I sent the 
code, and Janette decod¬ 
ed and told the class what 
words they had written on 
the hidden board. She al¬ 
so read a report she had 
prepared on the history of 
Morse code. The teacher encour¬ 
aged her to continue on to get her 
ham license someday 

Becoming a Novice 

About two years later, at age 10. 
she decided to get her Novice 
license. She attended a Novice 
preparation class offered by 
Clackamas Amateur Radio Club, 
in Oregon City. She took her test 
in November of 1986, shortly 
before the Novice enhancement 
came 

Janette became KB7AEZ and 
worked several states on 40 me¬ 
ters. When Novice enhancement 
came, she made some contacts 
on 10 meters, but did not work 


the 220 MHz band. She liked the 
idea of getting on two meters 
where more repeaters and auto¬ 
patch equipment are available. 
She decided in 
late June to go 
for an upgrade. 

She wondered, 

'’Do you think i 
can do it?” We 
worked together 
off and on from 
that point. Dur¬ 
ing the last two 
weeks of July, we picked up the 
pace. Studying just before bed 
proved profitable. She read my 
study sheets during the day and 
answered questions that I pre¬ 


pared. It was almost like learning 
a new language. 

So many things were totally 
foreign to Janette. At times we felt 
like giving up. The challenge of 
this project required hard work 
from both of us. During the Iasi 
week before the exam, I took two 
afternoons off work and we stud¬ 
ied together at the library. Breaks 
were fun, as was dinner out 
together those two nights. Those 
were fun times for both of us, 
since we spent time together and 
got to know each other a little 
better 

The first of August came, and 
she was ready but very ner¬ 
vous. We went to Portland Com¬ 


munity College for the test. On the 
way to the test, I told her several 
times that the volunteer examin¬ 
ers are her friends. I encouraged 
her to ask questions if she did not 
understand any instructions, I 
tried to help her to understand that 
the VEs are on her side, because 
they want to see more young 
hams. After the test, we sat in 
tense anticipa¬ 
tion as the exam¬ 
iners graded it. A 
VE looked up at 
me and held up 
one finger. I 
wondered if he 
meant that she 
missed it by one 
point. He said, 
“No, she only missed one ques¬ 
tion!” She passed with a 96% 
score. While she waited for her 
temporary papers. I presented her 
with a micro handheld, carefully 


fitted with a bow on its battery 
pack. She was embarrassed, 
proud and relieved, all at the same 
time. 

She did it! Success and ac¬ 
complishment are good for us 
all. When we succeed in one 
thing, it transfers to other areas of 
our lives, making it easier to suc¬ 
ceed. Our Incentive Licensing 
Program offers several levels of 
challenges and opportunities for 
success. 

Janette monitors the Mt. Hood 
repeater, and we often talk on 
simplex to sharpen up her oper¬ 
ating skills. We use our hand¬ 
helds to keep in touch when my 
XYL Karen and I are away from 


home. On one occasion, I went 
deep sea fishing with my dad. 
Janette maintained contact with 
us through the coastal repeaters, 
while she and the rest of the family 
went shopping. Ham radio was es¬ 
pecially helpful that day because 
the fishing boat was unexpectedly 
delayed (three hours) coming 
back to port. This information 
gave the family more flexibility in 
shopping and sight-seeing. They 
knew exactly when to pick us up 
at the dock. 

A Special Accomplishment 

A couple of humorous things 
came up in the early stages of 
Janette’s technician preparation. 
When I explained about simplex 
operation, she seemed satisfied 
that that was pretty simple to 
understand. After I explained the 
use of split input-output fre¬ 
quency separation in repeater 
operation, she guessed, 
“That’s called complex 
right?” I said, “No, du¬ 
plex.” When we first dis¬ 
cussed the ionosphere, I 
told her that is where 
there are a lot of free 
ions and electrons. Ja¬ 
nette responded. “You 
mean Free-ons?”. Help¬ 
ing my daughter into ham 
radio has been a very en¬ 
joyable and memorable 
experience. Neither of us 
will ever forget the hard 
work, the feeling of ac¬ 
complishment or the joy 
of doing something spe¬ 
cial together. 

I have heard several 
people say that we need 
younger hams. Well, the 
Novice Enhancement will 
certainly help to make 
this possible. The new 
Technician-General split 
test makes the Techni¬ 
cian test a lot easier 
than it used to be. This will encour¬ 
age more people to upgrade. 
Even young people with no back¬ 
ground in electronics can grasp 
the concepts with some help. 
Concepts can be rephrased into 
more understandable vocabulary. 
Various quick-learning tricks can 
be used in other places. Young 
people are smart. If we encourage 
them and help them, perhaps we 
will realize our goal of adding 
more young hams to our ranks.® 


Tom LeBlanc NX7P lives in 
Oregon with his XYL and three 
children. He has just completed a 
licensing study guide for ra¬ 
diotelephone operators. 



“Success and 
accomplishment 
are good for 
us all/' 
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Number 35 on your Feedback card 


Rttyloop 


March ieavey, M.D. WASAJR 

6 Jenny Lane 

PikesvilleMD 21208 

RTTY CHEER 

The end of the year is a funny 
time. With various giftgiving op¬ 
portunities, the urge to shop is 
upon us. With the end of the cal¬ 
endar year, the urge to clean up 
loose ends is here. And with a new 
year about to dawn, one always 
hopes to get a glimpse of some¬ 
thing new. This month, ! think 
RTTY Loop will satisfy all! 

Queries 

Dennis Roy, of Detroit, Michi¬ 
gan, writes that he has been a 
longtime short wave listener, who 
does not own “any fancy equip¬ 
ment, just an old Hallicrafters 
S-38C.” He is curious about moni¬ 
toring press and other commer¬ 
cial RTTY signals, and asks the 
universal questions: 

(1) What is the cheapest equip¬ 
ment available to monitor com¬ 
mercial RTTY, including the 
cheapest receiver, terminal unit, 
and computer? 

(2) What is the best equipment 
available? 

(3) Are there any decent world 
news services to monitor? Are 
some of them scrambled and, if 
so, should I just give up on the 
idea? 

(4) What is a good reference 
manual for frequencies to moni¬ 
tor? 

First off, any receiver stable 
enough to receive single side¬ 
band is, in general, stable enough 
for RTTY. Extra money does buy 
some nice features, such as filters 
that can strip off an offending CW 
signal or digital readout, These, 
however, aren’t really necessary. 

What kind of money are we talk¬ 
ing about? You can buy a new 
serviceable receiver for a couple 
of hundred dollars or spend some 
time at a local hamfest and spend 
a whole lot less. Go with a knowl¬ 
edgeable amateur. There are 
gems among the rubble at ham- 
fests. What you will be looking for 
is a stable, general-coverage re¬ 
ceiver with easy frequency read¬ 
out and adjustable BFO. I can’t 
think of a hamfest I’ve ever been 
at where there haven’t been a few 
receivers that would fill the bill. 
Lacking a ’fest, you might check 
the used equipment shelves at a 


Amateur Radio Teletype 

local ham store. The price might 
be a tad higher, but you won’t feel 
as rushed to buy as at a flea mar¬ 
ket. Still no? Find a local ham, 
through him or her a local club, 
and make your needs known. You 
never know who has a boat an¬ 
chor lying in the basement. 

The cheapest terminal unit? 
There are none! You mentioned 
computers—there are programs 
for several of them which decode 
RTTY audio directly. They’re not 
as facile as a dedicated piece of 
hardware, but they’re cheaper. 

If you insist on hardware use 
simple little one-chip demodula¬ 
tors. This is just another name for 
terminal units, which can be built 
for a few dollars. See back issues 
of RTTY Loop for details. 

The best? If I have to blue-sky it, 
I have a spec sheet on a RTTY 
demodulator here that would 
knock your socks off, and there is 
this receiver that will drag signals 
up out of the mud like a new deter¬ 
gent. The important thing to re¬ 
member, however, is this: If you 
can hear them, you can copy 
them with most any RTTY setup. If 
used as a terminal, the computer 
type is irrelevant, anyway, save 
for the communications program 
that runs on it. The software 


features is the salient point here. 

I’ve seen lots of books on 
press frequencies, and reviewed 
or commented on them in the 
column. My main approach, 
however, is to scan the 8 MHz to 
15 MHz frequencies slowly, and 
look for copiable signals. Some¬ 
times it’s English, sometimes 
Spanish or Italian, and occasion¬ 
ally a language I can’t directly 
identify. But that’s the best way to 
know what you can hear, from 
where you are, with what you’re 
listening on. 

What’s New in RTTY Gear 

One tradition of RTTY Loop’s 
December edition has been a look 
at current items of Interest to 
RTTYers. I want to stress that I 
derive the information presented 
in this segment of the column, un¬ 
like my usual material, from ads, 
not equipment. You are on your 
own—let me know what happens! 

Kenwood features the TS-440S 
HF transceiver, complete with a 
FSK mode, although it is called 
“AFSK" in the ad. Even with the 
statement “AMTOR compatible", 
it sounds like they’re talking to us. 

There are various interfaces in 
the Barry Electronics Corpora¬ 
tion’s ad. It looks like they have a 
selection of Kantronics, Microlog, 
MFJ, and AEA equipment on 
hand. Nothing much detailed, just 
all kinds of alphabet soup. QSL? 

Another ham dealer featuring 
AEA, MFJ. and Kantronics is 


TeietypeSupplies- -'y:';;: ,.vr; 

Kenwood USA Corporation - 

' , GLB Electronics, Inc. 

2201 E. Dominguez Street . 

151 Commerce Parkway 

Long Beach CA 90810 

Buffalo NY 14224 

Barry Electronics 

ExpertQ " > -if ^ ' 

Corporation 

10245 Leatherwood 

512 Broadway 

Fort Worth TX 76108 

New York NY 10012 

Elmer W, Schwittek K2LAF , 

Northeast Electronics 

429 NI Country Glub Drive 

Supply Company, Inc. 

Atlantis FL 33462 > 

PO Box R-G 


Whitehall PA 18052 

Dan Diehiman AE6G . 


5748 N. Bond , ^ - 

AEA 

Dept. 73 (RL) 

2006196th Street SW 

Fresno CA 93710 

Lynnwood WA 98036 

Austin Amateur Radio 

EGE. Inc. 

Supply - • .. 

14803 Build America Drive 

^ 5325N.IH35 : 

Building B 

Austin TX 78723 

WoodbridgeVA 22191 

Madison Electronics Supply 

Hamtronics, Inc. 

3621 Fannin 

65-D Moul Road 

Houston TX 77004 

Hilton NY 14468-9535 



Electron Processing 

Michigan Radio 

, Incorporated 

28360 South River Road 

P.O.Box 708 

Ml Clemens Ml 48405 

Medford NY 11763 
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Northeast Electronics Supply 
Company, Inc. There is again only 
sparse details, but worth a shot. 

AEA’s PK-232, an item which 
has had more than a passing no¬ 
tice in this column, is prominent in 
our tour. With new programs said 
to display FAX on Commodore 
and IBM-compatible screens di¬ 
rectly, this bears another look. 

More complete lines, including 
some HAL equipment, is featured 
in the EGE, Inc. ad. They seem to 
have nearly everything. 

Hamtronics has an interesting 
little board in its ad for an FSK 
data modulator and demodulator 
board. They sell for under forty 
bucks a piece, for up to 1200 
bauds. With “202" in the model 
number, I wonder what standard 
they follow? 

Michigan Radio is another pur¬ 
veyor of fine goods, including 
AEA, Kantronics, and MFJ. May¬ 
be you should use carbon paper 
for the postcards? 

GLB Electronics features a 
portable packet controller. Sitting 
next to a nine-volt battery, the bat¬ 
tery looks big! Low-current drain 
and standard features make this 
package look very attractive. 

A communications program for 
IBM PC compatibles is described 
by ExpertQ. Supporting many 
Kenwood transceivers, most mul¬ 
ti-mode terminal units, and PC- 
type computers. 

FAXers please note the ad 
placed by Elmer Schwittek K2LAF 
for an updated FAX receive pro¬ 
gram for IBM PC compatibles. 
Dan Diehiman AE6G offers yet an¬ 
other full-featured IBM PC type 
communications program. 

RTTYers, be sure to check out 
Austin Amateur Radio Supply. 
They carry what by now is a famil¬ 
iar assortment of RTTY items. An¬ 
other Texas dealer to investigate 
is Madison Electronics Supply. 
They have a RTTY line that is be¬ 
coming a “standard” today. 

Finally, there is the Brapper 
Box. Here is a device to couple 
atransceiver to a TNC. Why? Be¬ 
cause some modern transceivers 
have more than mike and PTT on 
their mike connectors, and inter¬ 
facing them can be a nightmare. 
I’ve yet to do it myself! Drop Elec¬ 
tron Processing, Inc., a note about 
this unit. 

I encourage you to look for the 
ads in the October, 1987, issue of 
73 Magazine for pictures and ad¬ 
ditional information. When writing 
to any of these folks for informa¬ 
tion (or even to order!), be sure to 
tell them you saw them mentioned 
here, in 73's RTTY Loop. 





Loose Bits 

In the loose ends department, a few notes. 
In the October ’87 edition of RTTY Loop, I 
relayed a large list of FAX stations for those 
interested. The call sign of the seventh sta¬ 
tion, however, is not printed. I assume a glitch 
in data transmission between here and 73 HQ 
is responsible. We transfer this column elec¬ 
tronically! The line should read; 

KVM70 HONOLULU, HI, USA 
9982.5,11090,16135, 23331.5 

Also missing is proper credit for the source 
of this list. My flying fingers forgot to type the 
name of Wally Vance, KW5N, of Meridian, 
Mississippi, as the originator of this massive 
work. Thanks, Wally, for passing it along. 

Here’s my promised peek at next month. 
One of the all time most popular columns was 
the RTTY program for the TRS-80^ Color 
Computer presented in the July 1987 column. 
January’s column should go one better with 
another program for the CoCo that includes 
many, if not all, of the features you have been 
asking for. 

In the meantime, I remain as accessible as 
ever, via mail, at the above address, Compu¬ 
Serve (ppn 75036,2501), or Delphi (user- 
name: MARCWA3AJR). Remember to en¬ 
close a stamped, self addressed envelope if 
you wish a return response by mail. The com¬ 
plete index to RTTY Loop is still available, 
detailing over ten years of this column. Just 
send a SASE with postage for two ounces to 
the above address, and I’ll be happy to send 
one to you. In the meantime, all the best for a 
wonderful holiday season to each and every 
reader of RTTY LoopiBH 


l.ow 

Prices 




SPECTRUM 


617 West Elk Avenue* Bemberg Center 
Elizabethton, Tennessee • 37643 

TENNESSEE’S NEWEST CD STORE 

'^CHECK IT our' 

This months Special—Paragon. 

at unbelievable ..$1710.00 

Authorized Dealer For-—TenTec, Astron. 

MFJ, and Larsen 

(FOB Elizabethton) 

II T- II IT ^ add 5% Visa & Mastercard 

Call Toll free S2.tWCODFce 

1-800-338-0804 

Tennesce Volunteers (615) 543-5688 


CIRCLE too ON READER SERVICE CARD 


I-* OMAR ELECTRONICS *-1 

FOR ALL YOUR AMATEUR NEEDS 
I SPECIAL PRICES on al I I 

I MFJ PRODUCTS ★ A.R.R.L. PUBLICATIONS | 
and other Ham Radio equipment! 

I ^3 404-466-3241 f— ' 

I OMAR ELECTRONICS •OmarPupoWASFON I 

j_RT6 1 HIGHWAY 81 SO. * LOGANVILLE, GA 30249_[ 

CIRCLE 292 ON READER SERVICE CARD 




. RADIO 
SALES INC 


IN MINN.: (612) 535-5050 
SERVICE: (612) 535-7533 
TELEX NO.: 650 329 9719 
MCI MAIL: TNT 




o 

< 


o 

i 

m 

O 


When You Vbnt the BEST 

...CAU TNT FOR THE QUOTE! 



■COM IC761 

New ICOM superior HF transceiver. 
Built-in AC supply. Built-in automatic 
antenna tuner, IriO-IOM/general 
coverase revr. Passband tunins plus 
IF shift. QSK up to 60 WPM. 

CALL TNT FOR QUOTE! 



KENWOOD TS 940S 

Dx-cellence! Top of the line 
transceiver for the serious operator. 
100% duty cycle xmtr. High stability 
dual digital VFO's. Graphic display 
of operating features. 40 memory 
channels. 

CALL TNT FOR QUOTE! 


8 


Cl 

> 



Model 585 


AAade in U.5.A. 


TEN-TEC PARAGON 

New 200 watt full featured HF. 
Digital transceiver for the operator 
who needs the ultimate! Gen. 
coverage revr. Microprocessor 
controlled. 62 memory channels. 
QSK for CW. 

CALL TNT FOR QUOTE! 


SEE THE 
NEW ALINCO 
DUAL BANDER! 

It'll knock your socks 
off for the $$$. 


SASE FOR 

“Cherry” previously 
owned equipment. 


SERVICE 

Once you buy your 
new rig . .. who will 
take care of it 
for you? 

TNT SERVICES 
WHAT WE SELL! 


Ni 

o 


o 


VtSAMASl^R CARD 

FR££SIW^>fNG 

ON MOST RIOS FOR CASH! 


S.A.S.E. FOR OUR 
■SENCH-TESTED” 

USED equipment LISTING 


MON-FRJ 9 AM - 6 PM CENTRAL TIME IW 
SATURDAY 9 AM . 5 PM ^ 


4124 West Broadway, Robbinsdale, MN 55422 (Mpis./St. Paul) 


CIRCLE 238 ON READER SERVICE CARD 


CALL LONG DISTANCE ON YOUR HANDHELD 


35 WATT and 75 WATT 2-METER AMPLIFIERS 


The MODEL 335A wdl deiiver 35 watts of 
power ustfig the latest staie-of-the-art cir¬ 
cuitry. The amplifier will operate SSB or 
FM and is compatible with 
most handheld trans • 

CH Ivors, including the 
TR2400. TR2500, TR2600. 

IC-2AT, Yaesu. Santee, and 
TenTec. Only 300 mw input 
wilt deliver 5 watts out; 

3 watts ir', Will deliver 35 
watts out. Maximum input 
level is 5 vjatts. 


bSB or oescrioeo 


We specialize in carrying a corriplete parts list 
tor the 140 and 300 watt HF amplifiers as 
described in the MOTOROLA Bulletins E8-27A. 

AN-758. EB-63, AN-762 and 
as described m the AR.RL Hand¬ 
book. We also carry a fine of 
ATV equipment for 70 and 33 
CM. For detailed information 
and prices, call or write lor 
our free catalog. 


MODEL 335A {35W8<t> K» t 79,95 
MODEL 876A (75wa«) Kit 5119.95 
(add $2.00 Shipping and Handling) 


CCI 


I Communication 
iGoncepts Inc. 


121 Brown Street • Dayton, OJtio 45402 * (513) 220-9677 


CIRCLE 99 ON READER SERVICE CARD 
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Number 29 on your Feedback card 


Op-ed 

by Larry Ledlow, Editor-in-Chief 


Small is Beautiful 

I know the story all too well. 

I've been there. You’ve come 
back from the East-West FM 
ATV DX Society Region 4 Ham- 
vention about $1500 lighter than 
when you left. You’ve just bought 
the latest Q-Radio Model BFD- 
4000XS pico-sized. 10-band 
handle. In your hurry to get home 
and charge the selenium-thorium 
battery pack—you knew you 
should have bought the car roof 
solar power unit—you got two 
speed warnings and a ticket for 
going through a red light. And by 
the way, you forgot to close the car 
door and turn out the headlights 
when you ran into the house. Boy, 
oh, boy, you just can’t wait to fire 
that little beast up and rap with the 
guys on the local repeater. Well, 
at least you think there's a local 
repeater on 10 GHz. 

You scatter the box, wrappings, 
and radio instruction manual in 
the wind. You don’t notice the cat 
bat the crumpled sales receipt un¬ 
der the refrigerator. You absolute¬ 
ly must show this new rig to your 
better (and perhaps more rational) 
half. This is called the retail sales 
chain game. The salesman sold it 
to you (or did you sell it to your¬ 
self?), and now you have to sell it 
to someone else. After all, this lit¬ 
tle radio has come to share your 
household. It will add enormous 
dimension to your hamming life¬ 
style, and it’s only right to properly 
introduce it to your other loved 
ones: the HF rig, the computer, 
and your XYL. But where is she? 
Ah, that’s right. She said she’d be 


home late from closing a multi-na¬ 
tional merger deal. Then you'll 
both have something to celebrate. 

Alone in the Dark 
Make sure you don’t lose track 
of the real priorities, though. 
The first order of business is to 
charge the batteries. Now, where 
did that manual go? Oh. never 
mind. You’ll just use the option¬ 
al, drop-in quick charger. That 
should only take about a minute. 
Who needs the manual for charg¬ 
ing, anyway? You drop the rig in, 
turn the charge rate knob to the 
MAX position, and flip the switch. 
ZAP! Your house lights go out. 
So you fumble around groping for 
that flashlight you bought a 
couple of years ago. Ouch! Wrong 
drawer. You wonder if you're 
bleeding much. Ah hah! Got it! 
You fill with disappointment at the 
flip of the flashlight switch. Dead 
D-cells. Nothing worse than dead 
D-cells. Blasted ancient technolo¬ 
gy! Suddenly, you blind yourself 
with a flash of brilliance. You can 
use the car headlights to illumi¬ 
nate the garage and find the cir¬ 
cuit breaker box. Then you sigh 
when you see the headlights and 
dome lamp glowing in death like 
embers in the moonless night. 
Borrow a flashlight from the neigh¬ 
bors? Nah, it’s a half-mile walk. 
After all, you bought this hilltop 
house in the country to get away 
from neighbors. You have to 
be self-reliant in the country. 
No, the rain isn’t a problem. You 
could walk a mile in the rain if you 
wanted. 

You really only take half an hour 


to restore power. All those anten¬ 
nas in the garage make the break¬ 
er box pretty hard to find in the 
dark. Look in the mirror. All those 
scratches on your face from ex¬ 
truded aluminum make you look 
like you cut yourself shaving. 
That’s what you can tell everyone 
at work tomorrow. Except you 
don’t shave your forehead. Ah, 
well, never mind. The Model BFD- 
4000XS beckons your attention. 

You inspect the drop-in char¬ 
ger, and it looks unscathed. Take 
a real close look at the battery 
pack. Funny how the rig looks two- 
toned now with a dark brown bat¬ 
tery pack. You don’t think it was 
that way when you bought it. 
Oh, well, it’s probably covered 
by the warranty, right? Just 
slip those batteries off and replace 
it with the extra heavy duty power 
pack. Heat sink? Nah, no need 
to screw that on. You just want 
to try the radio out for a few 
minutes. There you go. No muss, 
no fuss. The full-charge ready 
light comes on In 48,273 seconds, 
according to the nifty, multifunc¬ 
tion. LCD VOM-timer on the 
charger. 

Now You’re Cookin’ 

Great! You’re in business now. 
Get out the repeater directory and 
start loading up some of the 4096 
memories. Isn’t that pico-sized HT 
just amazing. It’s got more memo¬ 
ry cells than the average domesti¬ 
cated goldfish. At least that’s what 
the ad said. OK, OK. So the 
League doesn’t list a 10 GHz re¬ 
peater in your state. That’s proba¬ 
bly because most repeaters in 
that band are “uncoordinated.” 
No problem. Just put the handle in 
scan, and go make yourself a cup 
of coffee. After five minutes of 
scanning you still haven’t heard 
any signals. No problem. Just pop 
down to 2300 MHz and listen. In a 


few seconds the rig’s voice syn¬ 
thesizer announces, “Signal de¬ 
tected! Awaiting command!” “Re¬ 
ceive,” you order. Hey! This could 
be fun! The squelch breaks open, 
and you hear a funny tone. Hmm- 
mm. All these years of synthe¬ 
sized rigs, and they still haven’t 
fixed all the intermodulation prob¬ 
lems. Forget 2300 MHz. You head 
for two meters instead. 

The rig scans, and the squelch 
opens again on what must be a 
local repeater. You request a sig¬ 
nal report. A voice comes back in 
a funny language. Probably a little 
tropospheric ducting. Check that 
frequency again. Hey, wait a 
minute! You’ve just transmitted 
out of band. You still don't know 
you just had a brief chat with a 
Soviet cosmonaut. And you gave 
your callsign, too! Maybe you 
won’t get a pink slip. 

You hear a car in the driveway. 
Now’s your chance to justify the 
little radio’s existence in your 
household. Quick! Tune to a re¬ 
peater you knowis active. You key 
the mike at the moment your wife 
steps inside. You must show her 
how happy this little radio makes 
you. And then you notice a small 
puff of smoke from the back of the 
rig. The display winks twice and 
disappears. Keep smiling! “Hi, 
honey,” she says with open arms. 
“Did I have a rough day closing 
that deal.” Keep smiling! That 
smell? Oh, nothing. You just 
burned some coffee on the stove, 
right? Keep smiling! Then show 
her the rig. Ta dah! Doesn’t she 
think it’s beautiful? “I think it’s 
cute," she says, and you flinch. 
Cute? It’s a beautiful piece of en¬ 
gineering. “Whatever you say, 
dear. As long as you’re happy with 
it” Mission accomplished! She’s 
accepted it, and you breathe a 
sigh of relief. Now what happened 
to that sales receipt?i3H 


ENDS AND ODDS 

Special Thanks: 

KT2B deserves a big hand for his contri¬ 
butions to this issue. Keep up the good 
work. 

Correction: 

Everyman’s Microwave Amp (KT2B), 73 
October: Figure 1—For power supply, 
use 3-wire AC connection instead of 2, 
and ground the chassis for safety. Fuse 
and AC power switch should be in the 
same leg (not in opposite legs) and 
should switch the hot side of the AC line. 
Also, in the schematic of the 23cm cavity 
amp plate current will be easier to read if 
the milliammeter is inserted in series with 
the HV line. 


K2RAG Antenna Products 

PERFORMANCE +® 


K2RAG Baiun 
$24,95 

Models: 

RAG-1 t i50/75 balanced - 50/75 unbalanced) 
RAG-4 1 ^300/200 balanced • 75/50 unbalanced) 

• B/oadbanci t 8 lo 30 MHir 

• 2000 watt PEP rating 

• Exctusive ANTENNA FEEDLtNE PROTECTOR© 
eftininates damaged coax connections 


Handbook of Ham Radio Antennas 
also available for $4.95- 
FREE if you order product now. 


Please send dtech ot fTx>ney order Add S3 00 for 
postage and handling. Visa. MC also accepted. 
Doator tnquihes mviied 


K2RAG Hi-Gain 
End Fed Antennas 


Model 

Band 

Length 

Price 

RAG-EF20 

20 

155* 

$69 95 

RAG-EFt5 

55 

130’ 

$69 95 

RAG-EFtO 

to 

520' 

$69.95 


• Precul to exact ptxjne frequency 

• Easy to change center frequency 

• Includes K2RAG Baiun 

• Gan be installed as a stoper 


K2RAG Matched Dipoles 


Model 

Band 

Length 

Price 

RAG-D160 

f60 

234 

W9.95 

RAG-080 

80 

120- 

$49.95 

RAG-D40 

40 

65' 

$45.95 

RAG-D20 

20 

33' 

$35.9& 

RAG-D15 

15 

22' 

$35.95 

RAGD10 

10 

13' 

535.95 



f Antenna Systems Inc. 
14465 SW Hazelhill Dr. 
Tigard, OR 97224 
503^-5350 
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Number 18 on your Feedback card 



The ICOM 03AT handheld. 


Pete Putman KT2B 
3335 Fieldstone Dr. 
Doylestown PA 18901 

A LITTLE HT HISTORY 

This month's column deals with 
the world of hand-held radios. I've 
chosen the IC-03AT as a typical 
example for two reasons: It covers 
220 MHz, a band very much in the 
news recently, and it's mcde by a 
company that produces more 
models of handhelds than anyone 
else in the world. 

Let's look back 10 years at the 
state of hand-held radios. You 
could choose from three or four 
cumbersome, crystal-controlled, 
battery-hungry models. There 
were also some hybrid portables, 
such as the Drake TR-22 and 
TR-33. A combination base/ 
mobile from Wilson Electronics 
with a 10- or 3-watt power option 
was also popular. All of these 
units operated FM in the 144-148 
MHz range. 

The majority of 2m FM users 
then did not use handhelds. Most 
preferred base or mobile radios 
with 20-30 watts output. My first 
2m FM transceiver was a Genave 
GTX-10, running 10 watts output 
on 10 crystal-controlled channels, 
which I bought in December, 


1975. At the time, Genave also 
made a cute 3-channel 2- watt 
handheld intended for the com¬ 
mercial market, but it was adapt¬ 
able to ham needs. 

Several events revolutionized 
the hand-held market in the late 
'70s. First, the FCC deregulated 
repeaters, making them consid¬ 
erably easier and cheaper to 
Install. Then, the FCC designat¬ 
ed a second repeater sub-band 
in the 145.100-145.500 MHz re¬ 
gion. further encouraging the re¬ 
peater explosion. Finally, Wilson 
Electronics introduced the now- 
immortal MKII and MKIV hand¬ 
helds. Although crystal-con¬ 
trolled, they were extremely small 
and offered quick-change battery 
cases. 

Now we had no excuse to buy 
a handheld! My bank account 
was $250 lighter after buying 
my first MKII in mld-1978, and oth¬ 
ers followed suit. Around the 
country thousands of MKII and 
MKIV {4-watt version) transceiv¬ 
ers came on the airwaves. Re¬ 
peaters abounded! Hams took 
their handhelds everywhere, op¬ 
erating from skyscrapers, boats, 
cars, mountaintops, and even 
commercial airline flights. The lat¬ 
ter operation resulted in a flurry of 
incidents that led to serious re¬ 


strictions on HT operation aboard 
airliners, 

The next step up was the 
synthesized HT. Henry Radio 
dropped the Tempo S-1 synthe¬ 
sized 2-meter handheld on the 
market, followed closely by the 
Yaesu ri-207R. Hamdom react¬ 
ed predictably. The demonstrator 


“Hams took 
their handhelds 
everywhere. . . 

skyscrapers, 
boats, cars, and 
even commercial 
airline flights ." 


FT-207 disappeared from the 
booth at Dayton (despite being 
secured with a chain) and all deal¬ 
er units sold out quickly on Friday 
morning. Now, you "weren’t any¬ 
body" unless you had the latest 
handheld! 

The next handheld then turned 
out to be the ICOM IC-2AT, 
followed closely by the Kenwood 
TR-2400. "No fair!" cried the 


hordes. Hundreds of hams rushed 
out to put the latest synthesized 
radios in their shack, delegating 
piles of old Wilsons, Motorolas, 
Genaves, and newer MKII radios 
to flea market tables. Others put 
them up for sale in the Yellow 
Sheets, and some were donated 
to clubs and local civil defense 
organizations. 

The Humble HT 

The point of all of this? HTs 
have come a long way in a 
short time. Virtually unknown 10 
years ago, the ubiquitous hand¬ 
held is taken largely for grant¬ 
ed nowadays. You'll find them 
everywhere—in gloveboxes, atop 
the fridge, in purses, backpacks, 
you name it. Handhelds are made 
for 144, 220, 440, and 1260 
MHz—even 10 and 15 meters! 
Accessories abound with dock¬ 
ing boosters, chargers, custom 
battery packs, external ampli¬ 
fiers, antennas, VOX headsets 
and speaker/mikes in plentiful 
supply. 

Unlike most equipment, the 
hand-held transceiver tends to be 
an impulse purchase. How many 
amateurs have you known who 
arrived at the latest harnfest with 
$300 burning a hole in their 
pocket, looking to buy a new toy? 
With FM operation as popular 
as it is worldwide, look for more 
significant advances in hand-held 
technology, such as multi-band 
radios (already a fact with the 
FT-727, reviewed in this issue) 
and perhaps even multi-mode ra¬ 
dios. In fact, Santee made an 
SSB/FM 2-meter portable for a 
short while but it was pulled from 
the market. 

How about multi-mode hand¬ 
helds for 6. 220, and 432? With 
the continuing evolution of the 
OSCAR, FUJI and RS satellites, a 
handheld with a simple turnstile 
antenna might soon be all you 
need for worldwide communica¬ 
tions. Can’t wait? Then get one 
of the remote base station con¬ 
trollers and work everything from 
your HT. This is a feasible solution 
for amateurs who live in areas with 
antenna restrictions and severe 
TVI problems. Simply locate the 
station atop a nearby building or 
mountain and link up on VHF/ 
UHF. 

Where would public service be 
without handhelds? The evolution 
of portable packet stations has 
radically changed traffic handling. 
Many times the only communica¬ 
tions available from a remote loca¬ 
tion have been through a hand¬ 
held. Think about all of the forest 
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fires, floods, hurricanes, torna¬ 
does and other natural disasters 
you’ve read about.. handhelds 
were surely in use each and every 
time. On a lighter note, imagine 
keeping in touch with your bud¬ 
dies at Dayton without a hand¬ 
held. Unthinkable, right? 

Trials and Tribs of HT Use 

We’ve come to depend very 
heavily on hand-held transceiv¬ 
ers. , .even to the point where 
they are used in totally inappro¬ 
priate applications. Consider 
that same impulse buyer who 
has just picked up a brand-new 
FB-HTX1234. After using it 
around the house and at near¬ 
by hamfests for a month or so. 
he decides to try it from the car. 
Hmmm, not so good. That little 
rubber duck antenna doesn’t 
hack it. Better get an external 
whip, preferably a % wavelength 
loaded model for some gain. 

Now he hears the repeater 
much better, but for some strange 
reason, it can’t hear him all that 
well. “Why is that?” our ham 
muses: “I’ve got a gain anten¬ 
na, and the repeater is full-qui¬ 
eting. Doesn’t make sense!”. 
Well, it does make sense if you 
stop and think about the fact 
that (1) the repeater is likely 
running more than 100 watts, (2) 
using a gain antenna array, and 
(3) sited in a favorable location. Of 
course you’ll hear the repeater’s 
signal better than it will hear 
you! So, our HT-mobile fan goes 
to his nearby dealer to purchase 
a 25-watt solid-state brick to give 
his signal that needed boost. A 
preamp on receive would be 
handy, too. 

Now the repeater hears him 
fine. He hears it fine, too—as well 
as all kinds of intermodulation 
products like paging services, 
taxi dispatchers, even the local 
FM radio station! Not only that, 
it’s a real pain having to drive with 
one hand while holding the HT 
near his ear to hear above the am¬ 
bient car noise. The speaker mike 
he bought doesn’t help either, 
since he must hold that near his 
ear, also. The HT slides all over 
the seat, and the coax from the 
antenna jack to the amplifier 
keeps coming out of the BNC 
connector. 

Argghhh! After a few near-col¬ 
lisions with another car while 
wrestling with the whole mess, 
he gets disgusted and trades ev¬ 
erything in for a 25-watt mobile 
radio.. .with a helical resonator 
in the front end, built-in power 
module. 3-watt audio amplifier, 
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easy-to-read display, large tuning 
knob, GaAsFET front end, and 
PTT microphone. Well, this 
scenario is played out every 
month all over this country as a 
continuing wave of first-time 
hand-held buyers try to get 25 
gallons out of a 5'gallon contain¬ 
er. It can’t be done. 

Remember that the front-end 
design of most handhelds is 
mediocre at best, and you're mak¬ 
ing a bad situation worse by 
putting a gain antenna and 
preamplifier in front of them. 

By worse, I mean in terms of 
selectivity, not sensitivity. And 
selectivity is accomplished by 
means of filtering, which trans¬ 
lates into a certain physical size 
for a given filter—size that just 
isn’t available in the average 


hand-held transceiver. The well- 
designed mobile transceiver will 
typically offer dual-conversion, 
employing two or more stages of 
filtering. Such a design might 
employ four to six poles at the first 
IF and two to four poles at the 
second IF. Such a radio will also 
employ gain stages in a configura¬ 
tion that offers wide dynamic 
range to avoid spurious and inter¬ 
modulation products. 

This isn't to say that you 
shouldn’t buy a hand-held ra¬ 
dio—far from it! You'd look silly 
with a mobile rig strapped to your 
belt at a hamfest and it would 
take a toll on your battery packs! 
An HT is often a very valuable 
piece of equipment both in and 
out of the shack. Just don’t ex¬ 
pect unreasonable things from 
your handheld in terms of per¬ 
formance, because it just can't 
deliver most of the time! (And 
for gosh sakes, if I see anoth¬ 
er HT-mobile type careening 
down the interstate with a VOX 
headset falling over his face, 
driving with one hand and trying 
to retrieve the handheld from 
under the back seat...well, 
enough said.) 

What’s New in HTs 

Kenwood finally got their act in 
gear with a full line of 220-MHz 
equipment for Novices. ICOM 
took a bold step by gambling on 
the outcome of Novice Enhance¬ 


ment with regard to 220-MHz base 
and mobile operations, and so 
took first place with a complete 
line of radios, among them the 
aforementioned IC-03AT and IC- 
3AT, Now Kenwood has rushed 
into the fray with a 220-MHz 
version of the TH-215 transceiver, 
adding a compact TM-321A for 
mobile work, to boot. Think the 
folks in JA land are excited about 
enhanced Novice privileges? You 
bet. How long will it be before 
we see an American-made 220 
MHz handheld? How about it, 
Ten-Tec? 

VARIA 

Yaesu has stolen a march 
on everbody by introducing the 
FT-736R, upgrading the popular 
FT-726R with full VHF/UHF cover¬ 


age from 50 through 1296 MHz. 
We’ll have a review of it in the next 
few months (in between every¬ 
thing else), preferably after using 
it during a major contest such as 
the January VHF Sweepstakes. 
Couple this with the FT-767 de¬ 
sign, and you can see where the 
future lies: A multi-band, HF/VHF/ 
UHF superstation covering every¬ 
thing from 1.8 MHz to 1296 MHz 
on transmit, offering general 
coverage receive within that 
same range. The price? Probably 
around $2,000. Might be worth it 
to have everything in one pack¬ 
age, though. 

Hamarama ’87 

Once again, October has come 
and gone as you read this, and 
that means we’ve had another 
running of the PackRats Hama¬ 
rama, organized and supervised 
by the Mt. Airy VHF Radio Club of 
Pennsylvania, This year’s event 
spanned two days; There were 
seminars and presentations on 
Saturday, October 10, and the 
famous flea market on Sunday. 
The Mt. Airy Club has been 
around for over 30 years, and 
has sponsored this weekend for 
quite a while. Some of you read¬ 
ers will recognize the club name 
from its continued domination of 
the Unlimited class in the Jan¬ 
uary Sweepstakes. In fact, they 
have won this category every 
year for over 25 years! (Kind of 


like the old New York Yankees... 
everybody keeps yelling: “break 
’em up!’’) 

The dedication of these folks 
to promote VHF/UHF activity and 
advance the state of the art is 
evident not only in their contest 
scores, but in the series of ac¬ 
tivity nets they regularly run ev¬ 
ery Monday evening on 50 
through 1296 MHz, featuring 
check-ins from all over the Atlan¬ 
tic Coast region, inland states, 
and even Canada. Their news¬ 
letter is a first-class effort, 
mailed monthly to several hun¬ 
dred people. Members reside in 
all call areas and include some 
pretty famous names in VHF/UHF 
operations. 

The icing on the cake is, of 
course, the Hamarama. This 
year’s run featured presentations 
on portable and mountaintop con¬ 
testing by John Lindholm W1XX, 
UHF and SHF preamplifiers by 
Joe Reisert W1JR, amplifiers for 
3.5 and 5.7 GHz by Dave Mas- 
caro WA3JUF and Ron Whitsel, 
and a panel discussion regard¬ 
ing the adoption of a 50-MHz DX 
Window. Yours Truly participated 
in this event, along with three oth¬ 
er amateur radio columnists: Joe 
Reisert. Steve Katz, and Bill 
Tynan. I’ll have a full report on this 
panel in next month’s issue, and 
all 6-meter enthusiasts should 
take note! The impetus for this 
discussion were the chaotic 
conditions experienced during 
the intense Es openings of the 
1987 J une VH F QSO Party, where 
many stations from England. Por¬ 
tugal and Norway couldn’t break 
through the QRM on 50.110 MHz 
to make stateside contacts. 

The proposal is to set aside 
the segment from 50.100 to 
50,125 as a DX Window during 
all VHF contests. This would en¬ 
sure that many of these DX sta¬ 
tions (most of whom are .limited to 
100 watts ERP!) would have a 
chance to be heard and worked by 
US and Canadian stations. The 
problem will only get worse as 
the next sunspot cycle ascends, 
which officially began in Septem¬ 
ber of last year. Enhanced propa¬ 
gation via both Es and F2 layers 
will result in general bedlam on six 
meters—unless something is 
done about it now. Keep in mind 
that whatever action taken, such 
as forbidding stateside-to-state- 
side contacts inside the window 
during the major contests, is likely 
to be in the form of a gentlemen’s 
agreement. 

See you next month with the 
Best and Worst of 1987® 
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“ Virtually unknown 10 years ago, 
the ubiquitous handheld is taken 
largely for granted nowadays.” 
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INTERNATIONAL 


edited by Richard Phenix 


NOTES FROM FN42 

And so another year is about to 
bite the dust, and again amateur 
radio operators have shown the 
countries of the woiid how to talk 
to each other—but nobody else 
seemed to be listening. As usual. 
Let’s keep on setting an example, 
however. Sooner or later some¬ 
body will notice. And here’s a tip 
for you if you want some tips about 
international dealings. A free in¬ 
formation packet on the subject is 
available from QCI International. 
Write for it, or call: Ms. Cynthia 
Williams, Dept. 5026, Internation¬ 
al and Domestic Negotiating Insti¬ 
tute, PO Box 882, Red Bluff CA 
96080; (916) 529-0246, Exten¬ 
sion 5026. (QCI also has offices in 
Helsinki, Lima, Melbourne, Pahs, 
Sidney, and Vancouver, BC.) 

To help set that example, here 
are the December events you can 
mention during those DX con¬ 
tacts National Day—Central 
African Republic, 1st; Thailand, 
5th: Bhutan, 17th. National Holi¬ 
day-United Arab Emirates, 2nd: 
Laos, 3rd. It is Independence Day 
on the 6th for Finland, 7—Ivory 
Coast, 9—Tanzania, 11—Upper 
Volta, 12—Kenya, and 16— 
Bahrain. 

Other events: 1—Anniversary 
Day, Portugal: 5—Discovery Day, 
Haiti; 10—Human Rights Day in 
several countries; 13—Republic 
Day, Malta (and on the 18th for 
Niger); 15—Statue Day in the 
Netherlands and Bill of Rights 
Day, United States; 16—Victory 
Day, Bangladesh (and on the 23rd 
for Egypt). On the 25th it is Christ¬ 
mas, Noel, Weihnachtstag 1, 
Navidad, , and 

26—Boxing Day, Canada and 
Great Britain; 27—Constitution 
Day, North Korea; 28—King's 
Birthday, Nepal; and 30—An¬ 
niversary Day, Madagascar. 

ROUNDUP 

Licensing information from 
around the world: Each month in 
1988 you will find right here the 
latest dope on how to get licensed 
for operating elsewhere in the 
world. [Any changes in YOUR 
country recently? Let me know! 
-Ed.} 

Here’s a timely tip if you 're plan¬ 
ning a visit to the United Kingdom: 
A Temporary Operating Permit 


can be requested by a U.K, 
licensed operator for a visiting 
licensed operator to operate 
under his personal callsign for a 
period of seven days or less. 
There is no cost and the permit 
can be obtained in about a week. 
The U.K. op should write: The Ra¬ 
dio Amateur Licensing Unit, Post 
Office Headquarters, Chetwynd 
House, Chesterfield, England 
$49 1PF. 



AUSTRALIA 


Jim Joyce VK3YJ 
44 Wren Street 
Altona 3018 
Victoria, Australia 

VK9HI 

At the time of writing this (Sep¬ 
tember 9, 1987], Dave Shaw 
VK3DHF (better known to the 
world DX fraternity as VK0HI) is 
aboard the Antarctic supply ship, 
Nella Dan, headed for Heard 
Island. YES! He is going back 
down to Heard Island for a six- 
month stint on this rare DX spot. 

Dave, who is Electronics Tech¬ 
nical Officer with the Bureau of 
Meteorology, will be the radio offi¬ 
cer for this scientific expedition by 
the Australian National Antarctic 
Research Expedition (ANARE) to 
Heard Island. With the anticipated 
upturn in propagation on the 
higher frequencies, Dave should 
be able to satisfy a big demand 
that still exists for Heard Island. 

With what will be a heavy com- 



Dave Shaw VK3DHFA/K0HI with 
Father Noel VK3EVN. 


mitment to his ANARE traffic, it 
will be appreciated if, when he 
does come on the air, all those 
amateurs who have Heard Island 
confirmed will let others make 
their contacts. Last time, some—I 
won’t call them true DXers— 
didn’t do this although they had 
up to six contacts in their logs. I 
feel sure Dave would rather spend 
what precious time he has for am¬ 
ateur radio giving the little guy a 
go, instead of pandering to the 
ego trips of so-called ^bigguns." 

QSLing. This is borne out by 
Dave’s QSLing arrangements. 
Dave’s father, Noel VK3EVN, has 
taken on the unenviable job of be¬ 
ing QSL Manager: Mr. Noel Shaw, 
64 Oran a Drive, Watson ia, 3087, 
Victoria, Australia. QSL cards for 
the operation will be subject to the 
usual transfer via amateur modes, 
given propagation, if not, due to 
poor propagation, a delay until 
Dave’s original logs are landed 
back into Australia may be neces¬ 
sary—so please do not expect 
your card via return mail, as Heard 
Island is one of the remotest 
places on Earth. 

Dave has requested that, for 
Australian cards, an SASE will 
suffice, but due to the high cost of 
overseas postage from Australia, 
two IRCs plus a self-addressed 
envelope are requested. Person¬ 
alty. I feel this is quite a modest 
request as it will do no more than 
cover postage, and none of the 
cost of the thousands of cards this 
operation will generate, particu¬ 
larly SWLs via the bureau from 
one area of Europe. 

This approach is a far cry from 
the few rip-off merchants who now 
seem to abuse a DX situation with¬ 
in amateur radio. 

Operating Frequencies. 
Dave’s preferred mode of operat¬ 
ing is to stay away from nets and 
to operate as an independent op¬ 
erator. He will be on the usual DX 
frequencies of 80, 40, 20, and 15 
meters, plus our Novice section, 
21,195 MHz. His antennas will 
consist of dipoles, using moderate 
power from his transceivers. He 
should still put out a good signal 
worldwide from his location. 

It also is envisioned that Dave 
will have six meters available with 
a keyeron 52,170 from his shack, 
using aTS660 plus amplifier. This 
equipment has been loaned by Gil 
VK3AUI. Other equipment has 
been loaned by the VK6 gang, 

VK6FS AWARD 

Speaking of VBK6, Hugh— 
VK6F(lying)S(aucers)—one of the 
original organizers of Dave’s last 


expedition to Heard Island be¬ 
came an SK after the expedition 
returned to VK. He had the distinc¬ 
tion of being the first into the log os 
VK0HI on Dave’s last expedition. 
To honour his memory, the VK6 
Division of the WIA, with a be¬ 
quest of a small sum of money by 
Hugh, has created a DX achiev¬ 
er’s award. I feel it would be fitting 
if Dave was to be the first to 
achieve this award, in Hugh’s 
memory, not only for what he has 
done for the world’s DX fraternity, 
but for his attitude of giving the 
disadvantaged DXer a chance to 
work a rare one, and his nonprofit 
approach to amateur radio—a re¬ 
freshing approach and one within 
the true spirit of amateur radio. 



NETHERLANDS 


Jos. A. Stierhout PA0VDZ 

PO Box 265 

6950 AG Dieren-NL 

The Netherlands 

[Slow but certain: In June we 
wrote a note to Jos in the Interna¬ 
tional section (under ’’Notes from 
FN42, of course) which he re¬ 
ceived in August, and here is his 
response. Will he want to be a reg¬ 
ular correspondent? Watch this 
space for up-to-date news only a 
month or so old.—Ed. ] 

In Holland we have a population 
of about 14.5 million and about 
15,000 amateurs with the A, B, C, 
or D license. Every year the VRZA 
(the Netherlands ham amateur so¬ 
ciety) organizes a big Radio 
Campingweek in the most wood¬ 
ed part of Holland: Laag-Soeren, 
near Arnhem—well-known by sol¬ 
diers in WWII. It is always held 
during the week of Ascension 
Day—so it was May 23-30 in 
1987. 

The ’’Jutberg" is a big camping 
and holiday park with many facili¬ 
ties. This year we had more than 
100 calls plus their families, with 
caravans, tents, campers, and in 
about 40 bungalows Fox-hunt¬ 
ings and sputnik (a very small 
transmitter with only bleep-bleep 
signals) huntings on 3.5,144, and 
432 MHz were popular. There 
were a total of 17, for OMs, 
(X)YLs, and QRPs. There were 
specialities for the different days: 
Sunday, a puzzle-walk through 
the beautiful woods for the whole 
family and visitors, and a "Ladies 
Cafe" in the evening for XYLs 
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Marti Laine OH2BH (L) and Juan Rosales EA9IE in Andorra. F6EXV in 
background. (Photo by CT4NH) 


only. Tuesday: for the OMs, an 
excursion to the biggest cycle fac¬ 
tory in Holland, in Dieren, and for 
the ladies a demonstration and 
lecture for making Chinese food 
(Mi-Hoen). That evening every¬ 
body was eating Chinese! 

On Wednesday we had another 
high spot: a barbecue party with a 
45-person Big Brassband which 
later guided a children’s proces¬ 
sion with Chinese lanterns, and 
later, dumplings. 

Ascension Day itself is always 
the busiest. We had a flea market, 
and 1,000-1,500 visiting hams 
came from everywhere. The Gen¬ 
eral Post-office was there (they 
are the ones who give the licens¬ 
es) with a stand from the R.C.D. 
(Radio Control Service), and a 
video was shown of their work. 
They demonstrated filters for 
avoiding BCI and TVI, and gave a 
complete computer report of TX 
and RX from hand-held 2-meter 
portables. In the evening there 
was Bingo with $2,000 worth of 
prizes, such as a Philips comput¬ 
er, donated by many sponsors. 

The crowds begin top thin out at 
this point, and Friday was nearly 
the end, with a 5-man dance band 
playing until early Saturday morn¬ 
ing. Then there was a goodbye 
meeting over coffee, and discus¬ 
sions about what to do for the next 
Amateur Radiocamp in 1988— 
which will be the 25th camp. 

Besides the organization crew, 
there were two for daily transmis¬ 
sions: one for the daily camping 
broadcast giving the results of 
competitions, DX news, weather 
forecast, etc., and the other for the 
daily ATV transmissions, showing 
what the video group had filmed in 
the camp during the day—with in¬ 
terviews, weather cards, etc. Dur¬ 
ing the whole week, XYLs were 
making QSOs with the whole 
world! 

Are you interested in our 1988 
plans? Write to me and ask! 




PORTUGAL 

Luiz Miguel de Sousa CT4UE 
POBox32 

S. Joao do Estorii2765 
Portugal 

EA9 DXpedition. The Lynx DX 
Group of Spain organized an in¬ 
ternational DX convention in the 
Principality of Andorra last May. 
The group’s chairman was Juan 


Rosales EA9IE. Among the sub¬ 
ject discussed was a proposed 
DXpedition to the Saharaui Re¬ 
public (Spanish Sahara—Rio de 
Oro—EA91and) for which the call 
will be S0RASD. Details will be 
announced. Information may be 
obtained from the Lynx DX Group, 
PO Box 351. 26080 Logrono, 
Spain. 

New Look for REP. The new 
board of directors for REP (Rede 
do Emissores Portugueses) is do¬ 
ing much to give us a whole new 
look. If you are in Lisbon, do not 
hesitate to visit this old and inter¬ 
esting club, at Rua D. Pedro V 7, 
4th floor (telephone; 36 11 86). A 
personal computer has been 
bought for the club; and every 
Thursday their Radio Bulletin is 
transmitted on VHF (later on HF) 
with information about DX, 
awards, club news, and so on. 

CT1AVW is back. Our good 
friend, Bob Arceneaux CT1AVW 
(K50DD in the USA), is back in 
Lisbon, He works for the Ameri¬ 


can Embassy, and came to re¬ 
place Don Reibhoff exCT4AT, 
who died in a tragic accident in 
Spain. [See Portugal in the Inter¬ 
national column for July, 1987.] 
Bob has had several nice calls in 
the past, like 5A4TH—and 5A1TS 
club station—(1957/58), EL2AC 
(1963/65), PY1ZAZ (1971/74), 
and PT2ZAI (1982/86). 

We also have another American 
Embassy friend, Joe Lutz, 
around; he often uses CR7DKG 
for contests. Among several calls, 
he has been W7ZQV-KG6, 
KG6AAY, W7LPF-DU2. and 5B4. 



SWEDEN 


Rune Wande SM0COP 
Frejavagen 10 
S-15500Nykvarn 
Sweden 


This continues SM0COP's report, 
begun In the November, 1967, 
issue. 

THE SM HAM POPULATION 

The total number of ham li¬ 
censes is a little over 11,000. 
If you leave out the club stations 
(SK and SL prefixes), the num¬ 
ber of private licenses is 10,400. 
The 1986 increase was 2%. 
Sweden has four classes of 
license: A, B, C, and T. Class A 
is the highest, with all band/ 
mode privileges and 500-Watt 
power input. Class T (Techni¬ 
cian) is a no-code license for 
VHF/UHF. 

There are thoughts of re¬ 
structuring this system in order 
to get a better correspon¬ 
dence with the licensing systems 
in other European countries. 
One of the discrepancies is 
the code requirement. For SM 
Class A, a code speed of 80 
letters/minute (16 wpm) is re¬ 
quired, while most other countries 
require only 60 (12 wpm). The 
Class B would be discontinued. 
The remainder would be a Novice 
Class and an Advanced Class 
for HF and VHF/UHF. and a 
no-code Technician license for 
VHF/UHF. 

These thoughts are just in 
a very early discussion stage, and 
have come up primarily in order 
to facilitate the comparison of 
licenses for the European visitor 
license according to the CEPT 
recommendation. The CEPT 
license was not implemented 
in Sweden this tourist season, 
and visiting hams from other 
European countries had to apply 
for a regular visitor license as 
before. 

NEW AWARDS PROGRAM 

SSA (the Swedish national 
amateur radio league) has 
renewed its award program. The 
new awards of international 
interest are WASA (worked All 
Sweden Award), HASA (Heard 
All Sweden Award), and SLA 
(Swedish Locator Award). Janu¬ 
ary 1. 1988 is the starting date 
for these, and in my next column 
I will give you details. 

To give you a fair chance to 
finish for WASM I and WASM II. 
the last date for valid contacts 
for these two awards is December 
31, 1989. This means that if you 
have not started hunting, you can 
go for both old and new awards 
during the coming two years! 
Good luckijBS 



(L to R, standing) CT1UA, Cr4NH, OH2BH: CT3BMand C31LDin front. 
(Photo by CT4NH) 
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Amateur Radio 
HF Band Limits 

B NOVICE/TECHNICIAN, CW ONLY 

® NOVICE/TECHNICIAN VOICE ADVANCED VOICE. CW. SSTV, FAX ® CW, FSK 

GENERALVOICE.CW, SSTV, FAX 9 EXTRA VOICE, CW, SSTV, FAX S NO PRIVILEGES 


CE) 


ICOM 


Developed by Gordon West. WB6N0A. Radto 
School. Inc., tor exctvs/ve use by ICOM Amenca. 
Inc. February 7987 


26 MHz 28.1 28.3 

/ /cw&data/' 


29.5 29.6 29.7 MHz 

/ / / 


lOVICE/TECH 
•ENERAL 
ADVANCED 
XTRA 


iENERAL 

tDVANCED 

XTRA 


lOVICE/TECH 

iENERAL 

iDVANCED 

XTRA 


iENERAL 

iDVANCED 

XTRA 



21 MHz 21.025 

// 


GENERAL 

LDVANCED 

XTRA 


10.1 MHz 

/ 


7 MHz 7.025 

L _ L 


lOVICE/TECH 

•ENERAL 

iDVANCED 

XTRA 


3.5 MHz 3.525 

/ 


lOVICE/TECH 

•ENERAL 

iDVANCED 

XTRA 


CW & FSK ONLY - MAXIMUM POWER 200 WATTS OUTPUT 


OX WINDOWS 7.100 7.150 

/ CW ONLY / 


15 

METBIS 


20 

METERS 


10.150 MHz 

/ 


30 

METERS 



75/80 

, METERS 


1.8 MHz 

SENERAL 

IDVANCED 

XTRA 


DX WINDOWS (1.825-1.830. 1.850-1.855. UNOFFICIAL) 


CW & VOICE ONLY - NO RTTY OR SSTV 


2.0 MHz 



160 

METERS 


‘New Novice/Technician 10 meter voice and digital privileges effective March 21, 1987. 


































































PREFIX 

COUNTRY 

PREFIX 

COUNTRY 

PREFIX 

COUNTRY 

PREFIX 

COUNTRY 

A2 

Botswana 

HQ-HR 

Honduras 

T5 

Somaka 

YT-YU, VZ 

Yugoslavia 

A3 

Tonga 

HS 

Thariand 

T7 

San Manno 

YV-YY 

Venezuela 

A4 

Oman 

HV 

Vatican 

TA-TC 

Turkey 

YVB 

Aves Is 

AS 

Bftutan 

HZ 

SauA Arabia 

TT 

Iceland 

zz 

Zimhatae 

A6 

United Arab Emirates 

1 

Itajy 

TG.TD 

Guatemala 

ZA 

Afemia 

A7 

Qatar 

IS8. (M0 

Sardinia 

Tt. TE 

Cosu Rea 1 

ZB2 

GAraflar 

A9 

Barnaul 

J2 

O^ioub 

T19 

Cocos IS- 

ZC4 

UK Sov Base on Cypress 

AP-AS 

Pakistan 

J3 

Grenada & Dep 

TJ 

Carneroon 

ZD7 

St Helena 

BV 

Taiwan 

J5 

Gumea-Bissau 

TK 

Corsea 

ZDB 

Ascension 1$ 

BY.BT 

China 

J6 

St. Lucia 

TL 

Central Atrean Republic 

ZDS 

Tristan da Cunha ft (kiugn is 

C2 

Nauru 

J7 

Dominica 

TN 

Congo 

ZF 

Cayman Is 

C3 

Andorra 

J8 

St. Vincent ft Dep 

TR 

Gabon 

ZK1 

So Cook Is 

C5 

Ttie Gambia 

JA-JS 

Japan 

n 

Chad 

ZK1 

No Cook Is 

C6 

Bahamas 

JDl 

Mmami Torishima 

TU 

Ivory Coast ^ 

ZK2 

Niue 

C8-9 

Mozambique 

JD1 

Ogasawara 

TV 

Benin 

ZKS 

Tokelau Is. 

CA-E 

Chile 

JT-JV 

Mongolia 

TZ 

Mali 

ZL-ZM 

New Zealand 

CE9/KC4 

Antarctica 

JW 

Svalbard 

UAI, 3, 4. 6 

European Russian R.S F.S R 

ZL7 

Chalham Is 

CE0A 

Easter Is. 

JX 

Jan Mayen 

UA1 

Franz Josef Land 

ZL8 

Kermadec ts 

CE0X 

San Felix 

JY 

Jordan 

UA2 

Kaliningrad 

ZL9 

Auckland ft Campbell Is. 

CE0Z 

Juan Fernandez 

K. W. N. AA-AK 

United States ol America 

UA8. 9. 0 

Asiatic R.S.F.S.R. 

ZP 

Paraguay 

CM. CO 

Cuba 

KC6 (E Caroline Is.) 

Micronesia 

UB. UT, UY 

Ukraine 

Zfl-ZU 

South Africa 

CN 

Morocco 

KC6 {W Caroline Is.) 

Belau 

UC 

Byelorussia 

ZR2-ZU2 

Prince Edward ft Marion Is 

CP 

Bolivia 

KG4 

Guantanamo Bay 

UO 

Azerbal'an { 

ZR3-ZU3 

(Namibia) SW Alrica 

CT 

Portugal 

KH1 

Baker. Howland 

UF 

Georgia ’ 

1A0 

Sov Mil Order ol Malta 

CU. CT2 

Azores 

KHZ 

Guam 

UG 

Armenia 

IS 

Spiaily Is 

CT3 

Madeira Is. 

KH3 

Johnston is 

UH 

Turkmenistan 

3A 

Monaco 

CV-CX 

Uruguay 

KH4 

Midway 1$ 

U1 

Uzbekistan 

386.7 

Agaiega ft Sl Brandon 

CYB 

Sable Is 

KH5 

Palmyra, Jarvis is 

UJ 

Tadzhikistan 

3B8 

Mauritius 

CY0 

St Paulis. 

KH5K 

Kingman Reef 

UL 

Kazakhstan 

3B9 

Rodriquez h 

02.3 

Angola 

KH6 

Hawaaan Is 

UM 

Kirghiza 

3C 

Equatofia' Guinea 

04 

Cape Verde 

KH7 

Kure Is 

UD 

Moldavia 

3CB 

Pagahj ts 

06 

Comoros 

KH8 

Amencan Samoa 

UP 

LMhuanta 

3D2 

fwii 

OA-DL 

Fed Rep ot Germany 

KHS 

Wake Is 

UQ 

Latvia 

3D6 

Swaziand 

OU-OZ 

PWppncs 

KH0 

Mariana is. 

UR 

Estonia 

3V 

Turasxa 

EA-EH 

Spain 

KL7 

Alaska 

VZ 

Antigua. Barbuda 

3W, XV 

Vietnam 

EA6EH6 

Balearic I& 

KPl 

Navassa is 

V3 

Befeze 

3X 

Guinea 

EA8-EH6 

Canary is 

KP2 

Virgin Is 

V4 

Sl. Chnstophet ft Nevis 

3Y 

Bouvet 

EA9'EH9 

Ceuta and Meltfla 

KP4 

Puerto Rico 

V8 

Brunei 

3V 

Peter IS 

EI-EJ 

Ireland 

KPS 

Desecheo Is 

VI. VO. VY ■ 

Canada 

4P-4S 

Sri Lanka 

EL 

Liberia 

KX6 

Marshall Is. 

VK 

Austrafia 

4U 

1T U Geneva 

EP-EO 

Iran 

LA LN 

Norway 

i VK 

Lord Howe Is 

4U 

Hdqtrs, United Nations 

n 

Ethiopia 

LO-LW 

Argentina 

VK9 

Wilis Is 

4W 

Yemen 

F 

France 

LX 

Luxembourg 

VKS 

Chnstmas Is. 

4X. 4Z 

Israel 

FT8W 

Crozet 

Tz 

Bulgaria 

VK9 

Cocos-Keeling Is 

^5A 

Libya 

FT8X 

Kerguelen Is. 

OA-OC 

Peru 

VKg 

Mellish Reel 

5B 

Cyprus 

FB8Z 

Amsterdam & St Paul Is 

OD 

Lebanon 

VK9 

Norfolk Is 

5H-5I 

Tanzania 

FG 

Guadeloupe 

OE 

Austria 

VK0 

Heard Is 

5N-50 

Nigeria 

FG. FS 

Saint Martin 

^OF-OI 

Finland 

VK0 

Macquarie Is. 

5R-5S 

Madagascar 

FH 

Mayolte 

QH0 

Aland Is 

VP2E 

Anguilla 

5T 

Mauritania 

FK 

New Caledonia 

OJ0 

Market Reel 

VP2M 

Montserrat 

5U 

Niger 

FM 

Martinique 

OK-OM 

Czechoslovakia 

VP2V 

Brit. Virgin Is 

5V 

Togo 

FO 

Clipperton Is 

ONOT 

Belgium 

VPS 

Turks ft Caicos is 

5W 

Western Samoa 

FO 

French Polynesia 

OX 

Greenland 

VP8 

Falkland Is 

5X 

Uganda 

FP 

Si Pierre & Miquelon 

OY 

Faroe ts 

VPS. LU 

South Georgia Is 

5Y.5Z 

Kenya 

FR.'G 

Glonoso Is 

OZ 

Denmark 

VP8 LU 

South Orkney Is 

6V-6W 

Senegal 

FRJ. E 

Juan de Nova. Eurooa 

P2 

Papua New Guinea 

VP8. lU 

South Sandwich ts 

6Y 

Jamaica 

Ffl 

Reunion 

PAPI 

Netherlands 

VP8LU. CE9 HF0.4K1 South Shetland Is 

70 

People s Dem Rep. ol Yemen 

Ffl T 

Tromekn 

PJ2-4. P4 

Neth. AntAes 

VP9 

Bennuda 

7P 

Lesotho 

FW 

Walks & Futuna Is 

' PJ5-8 

St Maarten. Saba. St Eusiaiius 

VQ9 

Chagos 

70 

Matawi 

FY 

French Giuna 

PP-PY 

Braz^ 

VR6 

Pdcain is 

n-7v 

Aigena 

G 

England 

PPB-PYB 

Fernando de Noronna 

VS6 

Hong Kong 

8P 

Barbados 

GO 

Isie ot Wan 

>P0-PY0 

Sl Peter ft St Paul Rocks 

VU 

India 

80 

MakSive Is 

Gl 

Nonhern Ir^nd 

PPB-PY0 

Trmidade & Martin Vaz Is 

VU 

Andaman ft Nicobar ts 

8fl 

Guyana 

GJ 

Jersey 

PZ 

Suriname 

VU 

Laccadive is 

96 

Ghana 

GM 

Scotland 

S2 

Bangladesh 

XA'XI 

Mexico 

. 9H 

Malta 

GU 

Guernsey & Dep. 

S7 

Seychefles 

XA4-XI4 

Reviiia Gigedo 

91-9J 

Zambia 

GW 

Wales 

S9 

Sao Tome ft Pnncipe 

XT 

Burkina Faso 

9K 

Kuwait 

H4 

Solomon Is 

SA-SM 

Sweden 

XU 

Kampuchea 

9L 

Sierra Leone 

HA. HG 

Hungary 

SN-SR 

Poland 

XW 

Laos 

9M2. 4 

West Malaysia 

HB 

Switzerland 

ST 

Sudan 

xxg 

Macao 

9M6, 8 

East Malaysia 

HB0 

Liechtenstein 

STB 

Southern Sudan 

XY*XZ 

Burma 

9N 

Nepal 

HC-HO 

Ecuador 

SU 

EavPt 

YZ-9 

German Dem. Rep 

90-9T 

Zaire 

HC8-HD8 

Galapagos Is. 

SV-SZ 

Greece 

YA 

Afghanistan 

9U 

Burundi 

HH 

Haiti 

SV/A 

Mount Alhos 

YB-YH 

Indonesia 

9V 

Singapore 

HI 

Dominican Republic 

SV5 

Crete 

Yl 

Iraq 

9X 

Rwanda 

HJ-KH 

Colombia 

SV9 

Dodecanese 

YJ 

Vanuatu 

9Y-9Z 

Trinidad ft Tobago 

HK0 

Malpelo Is. 

T2 

Tuvalu 

VK 

Syria 

J2/A 

Abu All. Jabal at Tair 

HKB 

San Andreas & Provtdencia 

>30 

W Kiribati (Gilbert ft Ocn Is.) 

YN 

Nicaragua 


HL 

Korea 

T31 

C. Kinbab (Brit. Phoenix is ) 

YO-YR 

Romania 


HO-HP 

Panama 

T32 

East Kinbati |Lme Is) 

YS 

E] Salvador 













































































































































































































































Dx 


Chod Harris VP2ML 
PO Box 4881 
Santa Rosa CA 95402 

THE DX YEAR IN REVIEW 

DX and DXers excelled in 1987. 
Low-band propagation was the 
best in years, especially on 160 
meters. As expected at the bottom 
of the sunspot cycle, low level 
solar activity and a minimum of 
solar-generated noise kept long- 
haul propagation on 160 meters 
well above average. Even the usu- 
ally-difficult polar path opened 
wide several days a week during 
the winter months. ON4UN made 
good use of the conditions on 160 
meters (and the new 160 meter 
allocation in Belgium) to work 
more than 100 countries on the 
band in the first few weeks of 
1987! The same low absorp¬ 
tion and good polar propagation 
helped 40 and 80 meters as well, 
and many DXers added to their 
band-countries totals in 1987. 

The higher bands were remark¬ 
ably good, considering that we 
were at a solar minimum. Twenty 
meters often stayed open well 
past local sunset, and the low ab¬ 
sorption permitted lots of long- 
haul QSOs. Russian signals 
poured over the North Pole for 
much of the year to the delight of 
oblast chasers. Fifteen meters 
opened occasionally with good 
signals on east-west paths as well 
as the easier north-south paths. 
Even 10 meters opened between 
the East Coast and Europe and 
between the West Coast and 
Japan a few days of the year. This 
will soon occur daily. Evidence 
mounted all year that Sunspot 
Cycle 22 began in Septem¬ 
ber 1986. 

A Boost for Awards 

The DX Century Club Golden 
Jubilee was an enormous suc¬ 
cess. Thousands of DXers world¬ 
wide applied for the handsome 
award. Pileups were fierce at the 
beginning of the year. DXers 
raced to work the easy countries 
all over again. Although the con¬ 
cept of a “fresh start” for DXCC 
won little support, DXers didn’t 
hesitate to “start over” for the 
Golden Jubilee award. The award 
spurred some interesting compe¬ 
titions. as DXers defined their own 
version of the award. Some aimed 
for working 100 countries in the 


Number 22 on your Feedback card 


Hams Around the World 

shortest time, such as W6GO, 
who worked country ^100 at 
0042Z on Jan. 3, just over 48 
hours into the new year. Other 
DXers set their other goals, such 
as QRP or single band. A few 
dozen dedicated DXers earned 
DXCC Golden Jubilee Times 2, 
by working more than 200 coun¬ 
tries in 19871 More than 280 of the 
317 DXCC countries were on the 
air in 1987. 

A host of active resident (or 
long-term visitors) boosted DXers’ 
country totals resident (or long¬ 
term visitor) operators. The best 
example of this is China, which 
was the Most Wanted country in 
the world as recently as 1980. 
More than a dozen active BY sta¬ 
tions, and good polar propaga¬ 
tion, put BY in thousands of logs. 
5A0A in Libya was the most work¬ 
able 5A station in years, and 
7J1ACH on Minami Torishima 
made more than 20,000 QSOs 
in 1987. Other active rare sta¬ 
tions included 9N1MM in Nepal, 
VK0GC on Macquarie Island, 
ZL8HV on Raoul Island in the Ker- 
madecs, JX9CAA on Jan Mayen, 
SP5EXA/JW on Spitsbergen, and 
FT8ZA and FT8XA in the French 
Antarctic countries. 

The Year of The DXpeditton 

If a single word characterizes 
DX in 1987, it is DXpedition. 
Dozens of well-organized and 
well-run DXpeditions made hun¬ 
dreds of thousands of contacts 
with deserving DXers worldwide. 

The highlight of the year was, of 
course, the Peter 11sland DXpedi¬ 
tion by 3Y1EE (LAIEE) and 
3Y2GV (LA2GV). Einer and Kare 
braved isolation, sub-zero tem- 



Photo A. Martha WN4FVU and 
Carl WB4ZNH Henson were 
among the 4M0ARV Aves Island 
DXpeditioners. 

peratures, limited food, and enor¬ 
mous pile-ups, to put Peter 1 on 
for the first time ever. The pair 
made more than 15,000 contacts 
on all bands and modes, while op¬ 
erating almost non-stop. Kare ac¬ 
tually fell asleep at the rig on more 
than one occasion. That’s dedica¬ 
tion! 

The Aves Island 4M0ARV trip, 
and the Revillagigedo XF4DX DX¬ 
pedition were also highly success¬ 
ful DXpeditions. Miss Bharathi 
VLI2RBI led about two dozen Indi¬ 
an amateurs to the Andamans 
VLI4. She worked 15,000 DXers 
herself during her 45-day stay. 
The Greeks finally managed to ac¬ 
tivate Mount Athos SY for the first 
time since the early 1980s. 

Many small groups and individ¬ 
ual DXers showed that DXpedi¬ 
tions don’t have to involve dozens 
of amateurs, nor cost tens of 
thousands of dollars. Bob Winn 
W5KNE and Jim Smith VK9NS 
opened Cocos-Keeling VK9Y and 
were followed by a host of others. 
Jim went on to Christmas Island 
VK9X, to the delight of many 
DXers. Some of the Reunion Is¬ 


land hams put the tough French 
African islands on the air: Trom- 
elin, Juan de Nova, and Glorioso. 
And, of course, The Colvins— 
Lloyd W6KG and Iris W6QL-> 
spent the winter operating from 
that same region. Wallis Island 
VK9W, Cocos TI9, and Heard VK/ 
0, were all active in 1987, thanks 
to DXpeditioners. Brazilian ama¬ 
teurs managed to activate all 
three PY0 islands in 1987: St. Pe¬ 
ter and St. Paul Rocks, Trindade, 
and Fernando de Noronha. Even 
the Russians got into the act with 
numerous DXpeditions to rare 
oblasts throughout the country. 

There were a few flies in the 
DXer’s ointment in 1987. Two 
ground-breakers in DX are now 
Silent Keys: Don Reibhoff K7ZZ 
and Joe Ahumada LU2DX. Don 
was a mainstay from Southeast 
Asia in the ’60s and ’70s, and suc¬ 
cessfully promoted amateur radio 
throughout the region. Joe was 
a pioneer DXpeditioner in the 
1950s, paving the way for hun¬ 
dreds of others in later years. 
They will be sorely missed. Iris 
Colvin slipped and broke her hip 
in the Maidive Islands, but was up 
and around at Visalia and Dayton. 
She is off again with Lloyd on their 
annual multi-country DXpedition. 

The Outlook for 1988 

The DX outlook for 1988 is very 
favorable. Sunspots will swing 
back quickly to bless DXers with 
good 15-, 12-, and 10-meter open¬ 
ings. Twenty should provide DX 
possibilities most of the day and 
night. The low bands should be 
fair to good in 1988, before in¬ 
creasing solar activities raises the 
noise level too much. Several 
major DXpeditions are in the plan¬ 
ning stages for 1988, and even 
if just a few of them come off, it 
will be another good year for 
DXers! Look for Bouvet 3Y, Viet¬ 
nam XV, Spratly IS, Andam¬ 
ans VU4, South Sandwich and 
South Georgia VP8, Marion Island 
ZS8, Laccadives VU7, and others 
next year. 

DXers can keep up to date on 
current happenings in DX by sub¬ 
scribing to one of the weekly DX 
newsletters. To help at least one 
reader of this column improve his 
or her DX score in 1988,1 will give 
away a free one-year subscription 
to The DX Bulletin Just send your 
name, call, and address (or a QSL 
card) to P.O. Box 4881, Santa 
Rosa CA 95402, before the end of 
1987, On January 1,1988, I’ll pull 
one card out of my hat, and send 
that lucky DXer a free subscrip¬ 
tion. Good DXing in 1988® 



Photo S. Japan DX News editor JR 1AIB (left) greets 1987 DXpeditioners 
Einer LA1EE/3Y1EE, Miss Bharathi VU2RBI/VU4APR, and Mr. Suri 
VU2MYA/U4APR. 
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Remote 
Base Control 


Work DX from your HT! 


D uring the past few years, the cost of 
commercial VHF and UHF FM equip¬ 
ment for the amateur market has dropped 
radically. This fact, coupled with the popu¬ 
larity of small hand-held transceivers, has led 
many amateurs into building remote-base 
systems, which can increase the range of a 
hand-held from a few miles to hundreds or 
even thousands of miles. 

What Is a Remote Base? 

A remote base is not a repeater, although 
the two are similar. A remote-base system 
(RBS) usually consists of two transceivers 
operating in a crossband-linked mode, as 
shown in Fig. 1. One of the linked stations 
has complete control over the link opera¬ 
tion. This control station turns the link on 
and off and performs other control functions 
over the air. 

In contrast, a repeater cannot be controlled 
on the input frequency. The frequencies used 
for a remote base are not important, except 
that the controlling station must operate at or 
above 220.5 MHz and only unoccupied sim¬ 
plex channels should be used (to prevent 
QRM to repeaters and other simplex users) J 
A remote-base system can effectively turn 
a portable QRP transceiver into a high-power 
base station with high antenna gain. Many 
remotes use lO-meter equipment located on a 
mountaintop or tall building and control this 
remote with a UHF or VHF link; DX stations 
can be worked from a hand-held or mobile 


station using this setup. At W9GOE/R in 
Marissa, Illinois, a remote lO-meter FM 
system is linked on 220 MHz to the 
2-meter repeater, allowing the 2-meter 
users to enjoy the fun and thrill of work¬ 
ing DX through the 2-meter repeater. 

Build a Simple 
Remote Base 

Interconnection 
of two transceiv¬ 
ers for remote- 
base operation is 
simple and can be 
accomplished 
without a lot of so¬ 
phisticated control 
and audio inter¬ 
face circuitry. 

Refer to Fig. 1. 

The squelch cir¬ 
cuit of transceiver 
A activates the 
PTT line of 
transceiver B. At 
the same time, 
speaker audio is 
applied to the microphone input. This is 
basically how a repeater operates, but, 
in an RBS, the repeating process is 
reversible- The squelch circuit of transceiver 
B controls the PTT line of transceiver A, and 
soon. 

Finding the proper control voltage in the 
squelch circuit of each 
transceiver is perhaps the 
most difficult task in 
building the remote base. 
Many of the newer radios 
have an LED to indicate 
signal presence (open 
squelch). Usually, a one- 
transistor switch in the 
squelch circuit supplies 
positive voltage for the 
LED. This positive 
voltage can control the 
circuits in the remote- 
base interface. Fig. 2 is 


the schematic diagram of the simple remote- 
base T-R control interface for transceivers 
using either positive-voltage (active high) or 
negative-voltage (active low) squelch cir¬ 
cuits. 

Audio coupling between transceivers is 


achieved by connecting the speaker output of 
one unit through a limiting and pre-emphasis 
network to the microphone input of the other. 
Microphone output levels are on the order of 
50 uV and a speaker output may provide 2 or 
3 volts, so an attenuator potentiometer must 
be used. A 4.7-kilohm resistor and a 0.004- 
uF capacitor provide proper audio shaping. 
Fig. 3 shows a typical circuit. 

Testing 

Once the circuits are wired and the 
transceivers are connected, testing of the 
circuit is simple. Rotate the squelch control 
of transceiver A until white noise is heard. 
This should activate the PTT line on 
transceiver B; white noise should be heard in 
aJthird receiver tuned to output frequency B. 
Adjust the level-control potentiometer for 
proper deviation. Rotate the transceiver A 
squelch control back to the ‘‘quiet” position 
and repeat the same tests for transceiver B. 



Fig. 1. Block diagram of the remote-base system. 
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Fig. 2. Schematic diagram of the remote-base control interface. Use the 
circuit shown in A for transceivers that provide an ‘ ‘active high ’ *from the 
squelch circuit; insert the components shown in Bat points A, B, C, and D 
for * ‘active low ' ‘ squelch circuits (D1, D2—red light-emitting diodes; K1, 
K2—DPDTrelays, 12-Vcoil, 2-A contacts). 







Fig. 3. Schematic diagram of the remote-base 
audio circuitry. This circuit must be duplicat¬ 
ed to interface each transceiver. 


Other Thoughts 

Many types of control circuitry can be 
added to the remote base to provide 
nice features. Why not use a DTMF 
(dual-tone multi-frequency) pad and asso¬ 
ciated decoder to change the remote-base 
frequencies? Should you really get carried 
away, you could even build circuits 
that would remotely turn a directional 
antenna. 


“A remote 
base is not 
a repeater. ” 


The new series of HF rigs (TS-430S, 
IC-740), which have active squelch circuits 
that operate on SSB signals, allow the re- 
mote-base control to be used between the 
VHF or UHF control frequency and any of 
the HF bands. This allows you to move 
around freely with a rubber ducky/HT on 
VHF talking on 20 or 40 meters, let’s say. It 
is truly talking to the world with your rubber 
ducky! 

All that is necessary is to find the point in 
the HF rig where that squelch circuit raises a 
voltage potential from 0 to 3^ volts DC 
when a signal is received. 

The success and fun of an RBS is limited 
only by the imagination and skill of the 
builder. Why not grab a soldering iron and 
build yourself a system? It will pique your 
interest in VHF FM!® 
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1. See FCC regulations, Part 97.61(d). 
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K4hCC 

AUG p.33 

The External PTT 

get on p&:ket iMth ICOM IC-2AT 

WBSBSV 

AUG p.49 

POWER SUPPLIES 

A Power Supply Primpr; Part l( 

straightening out the ripples lor the wall 




socket's ac 

K4IPV 

JAN p.28 

Battery Charger 

A handy NlCd power project 

NOFNF 

DEC p.S2 

ICOM 8P-4 Charging Adapter 

Our own tecftnicai editor beate the system 

WB9RRT 

DEC p.20 

QRP 

Amerma Fanning 

vnjfkdwvK^withatew Wats 

WOVM 

APR p.36 

RECEIVING 

lurking'm ^ 


FEB pSO 


RTfY-:te-vos» 


FEB p.36 

REPEATERS 

f^«aii^ Coyote PC SMnt 

inexp^^ r^ai^ board 

KA3AAQ 

NOV p.34 



WA6AXX 

MAY p.26 

REVIEWS 

144-MHz Antenna Test Three For Two 

CuMtoaff vs. Tonna vs, Cushcrafi 

KT2B 

JAN p.22 

220 Amps* Toyko Hy-Power Labs 

HL-22V and HL-102V 220-MHz Power 




Amplifiers 

KT2B 

APR p.26 

220 Toss-up: 

iCOM's IC-36A and Kenwood's TM-3530A 




220-MHz MobUe Transceivers 

KT2B 

JUN p.18 

AUncoALXTT 

A big contender In the feather weight class 

KAtHY 

DEC p .16 

A Tale OJ Two 220 HTs; 

Yaesu FT- 109RH and the fCOM IO02AT 

Kr2B 

SEP p.28 

Beginner's Luck Hell's handbook 

fc4 tf« rar«t amateur 

KA1MPL 

JAN P.2B 

CadifeCKHFR^: 

COM K>781 Transceiver 

WA4BLC 

OCT p.12 

Offt^eYoUf CW: 

Torrestffflics* LNvers^ Okplat Frequency 





WA1WM2/2 

J UL p27 

FfMteFifeif^ 

AFtronkr’s Si^rSCAF 

W4TWJ 

JUL p.22 

Good’n'C^ap: 

Bec3h»^ Ft.tfidion 





KA1MDA 

MAY 


Beemw Bank’s [RM061Meter 

WA481C 

NOV p.10 

HW-8 

itet^Fgttkrd ^naraiorrQRPbanscere^ WSVKsE 

AUG p.22 


OOT-f^'S Am»ma 

NIBIH 

JUN p.20 

mn'sm- 

Stay's AIR-8 teKkhe^d pro^^armi^bie 




.jsc^ror 

N1BLH 

FEB p^ 

iCC^12-AT; 

Bre^d^ new ^ound on 23 cm 

KT2B 

DEC p22 

If There Only Was A 4Ci-Meter Vwskm: 

The Wri^KLM 1,244 LBX 44-^ement 




1.2-GHzyap 

KT2B 

FEB p.21 

IrKluding The Kitchen Sink: 

COM'S IC-275A 2m Multimode 

Kr2B 

MAR p30 

Inside ICOM; 

what’s different about )C-751 A 

N1BLH 

JAN p.20 

It's More Micro: 

COM IC-p2At TwoA^eter HT 

WB2MIC 

MAY p.20 

Kenwood TH2l5A‘ 

High-Class Hand held hammering 

NIBLH 

DEC p.13 

Kenwood ^SA 

High-Class Hand held hammering 

N1BLH 

DEC p.13 

Know The Fax* 

Long Time Comff^: 

Atden Weaiherchart FAX Recorder 
Microwave Moduies' MMt 220/28 22Q-MHz 

WB8DQT 

OCT p.16 

Un^rTransverter 

ICT2B 

MAR p.22 


Tht R.A, Kent brass Cw key 

KWlO 

FEB A24 

IfeveFaM: 

Mowtam Ef^rwering QSYer 

22tEI 

JUL p.26 

NewQnTw: 

msKp^s fmmt iaa-mhzfm Mob^ 




Tramsceiw 

KT2B 

MAR p.24 

NewLfeOnTwo: 

Va^ FT-29E^ 1 and »)»T(»tea F9FT Yagi 

KT2B 

JUL p .18 


Glen Ml ^ Tower 

N1EJF 

APR p21 

N^50S R%.: 


KA9HCC 

sidKN2F 

APR pSO 

T Jitete: 

f^iger AR-^X) Mk*ie ftg 

NIBIH 

NOV Pl28 


T^K#fy-Ga^'s mods^ 218S OSCAR 




antenna gptfms 

N1EJE 

FEB p22 

Jan Cryslds SwrtM 



JUN p.14 

Novice VofeeClaM thiicK Course*' 
Power Gain Systems, BuW Your Own 

Gordon West Rido School 


AUG p.15 

Satellite DishArttenna 



JAN p.18 

Radio Handbook 

by William !, Orr 


APR p.19 

Repeater Demo Tape 



JAN p.18 

SEBHC Journal Society ol Eight-Bit 
Shortwave Radio Listening 

Healh Computarist Journal 


MAY p.15 

with the Experts 

by Gerry L Dexter 


APR p.19 

Sdief-State Projects You Can Build 

by Ritdoir F. Graf 


APR p .19 

The Ncv«^ 

Under^amto^ Etecbteity »id 

OSKYPubiishir^ 


APR p.t9 

EtectfCKc PnrK^s 

EfeK:4fK3ty aiYt 

bf TraWng S Retiring 


APR p.19 


by Trawkng 1 


APR p.l9 


bf IWen ^ H»Ty Gsiand 


APR p.19 




JUN p 15 

Wortet Ften 0«€toy 

by kifes WacMnsfc 


MAY p.15 

Equipment 

1.3-GHz Pocket Dfejnlef 



JAN p.19 

334DM ATV 

P.C E^ctfwks 


MAY p 14 

220 Transceiver 

Microwave Modules 


FEB p .18 

AceAR-2002 

Ace Communications 


MAR p.19 

Auto-Kali AK-4 

MoTron Etectronics 


OCT p 38 
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On The Bench: 

OPTOelectronics 1300 H Frequency 



Consumer's Guide to NT's 

A little help from your friends at 73 

NA5E 

DEC p,28 


Counter and Wenzel Associates 



History of ICOM 2AT 

Breaking new ground on 23 cm 

KT2B 

DEC p.18 


Countef'Mate Frequency Standard 

KT2B 

APR p,27 

Remote Base Control 

Work OX from your HT 

K9EI0 

OECp.lOS 

Power Play Comparison 

RF concepts RFS RFC 2*23 and Tokyo 



Revive A Dying Swan 

Swan 2S0 new life with a home-brew vxo 

WA4UZM 

MAY p.38 


Hi-Power HI 37 V 30 Watt 144 MHz 



Tune In 220 

convert GE MASTR-PRO receiver 



Power Amp 

KT2B 

DEC p.34 


to 220 MHz 

W3DTN 

JUN p.32 

Reverse Phone Patch?: 

The 5000A Phone Remote 

N1EJF 

JUL p.24 

Yaesu FT-209 

Expanding your HT’s hwizons 

K02WA 

DEC p.26 

Short Rave?: 

Sangean ATS-803 Shortwave Receiver 

N18LH 

SEP p,30 



Six-Meter Marvels: 

Microwave Modiies MMT 50/144 and 







1 

1 

MMt 5CM28S Transverters 

DJ2UT XP706 Mulliband Beam 

KT2B 

NIEJF 

MAY p 18 
APR p20 

TRANSMITTING 

avoid FCC|»nk si^s 

K9AR2 

MAR p40 

Sifljer Six-Meler Team: 

Y^u FT-^R II MuitinKKte Transceiver and 

The Calibr^d Drake 


Torma 50/5 5>£lB?T«nt Yagi 

KT2B 

AUG p.l8 





TafaleFofTwo?; 

Kenwood T5-711A. 144-Mh2 Miitirrode 








Transcesver 

KT28 

APR p 24 

TUTORIAL 




TaSt On Water 

i^irsg with ham imki 

KAlMPL 

iUL 

A Guided T^ of 1 2 GHz 

23-cm barto ss the least understood Nowce 



The Ban^r 

An accesssofy Kenwcxjd TS-940 

NAIA 

DEC p.42 


Enhancement 

KT28 

JUN p54 

The First Dixto>d HT 

A look a! tf® Y^su FT727 by 

KAIHV 

DEC p24 

A Power Si^iply Prtftw^ Pan ll 

^r^mer>^ oi^ the n^^iies tor the wafl 


The New Top Sarsd?: 

tCOM's t 2-GH2 IC't20 

KT2B 

FEB p 20 


ssdt^'ssc 

K4tPV 

JAN p.28 

TopSCXJRE 

l4X*s Splits 



Gimn and IMPATT Oev^s 

safe rrwthocte tesbr^ tmoowave cfcodes 

WBSGP 

OCT p ^3 


te the PC 

KW10 

JAN p,24 

iCs 

Csprwner 

K4IPV 

OCT p.26 

Wafl’si^ 

CfeK Smith VHF Wa&neief 

W^HE 

SEP p3t 

The Ehpat Novxas 

bas^ a ham's c^al we»to 


JUN p.2e 





Tr(y.^Sho(Xir^ 

treks fcKleshr^ teak^ 

W^P 

OCT p.45 

RTTY 

TheFak^oa 

can this cop^ RTTY by 

K9A2G 

MAY 

Sben^ 

amwerto “‘S-9.CXUI” 


NOV p.tS 

Yoit, Too. Can 8e An SOS 

fom fhss elae soc^ ol ham operas 

KSAZG 

FEB p 44 

VHF/UHF 




TEST GEAR 




^.^-MHz Podr^ 

a tow-co^ qwtkto with motB r®-gam 

KB6MF 

SEP p57 

Tester 

fxiotec! tor greenhorn 

¥imru 

CXJT p.48 

440-MHz R^^er Amerma 

ttM artetma to toe pi^ satoty and 



TheCapOhecte” 

biito tfis ssTipto- an^sg capaaiance rr®!ef 

VE^L 

MAR p.42 


camrasraal 

V^EDV 

SEP p.4l 





t^ner ^ Pt^p^ VHFAiHF .Artenna 


WAlGPO 

SEP p38 

THEORY 

A Glided Toof or 1.2 cm 




of 2AT 

Tf® Wc^s me® Hand hetol 

i<T2S 

DEC p 18 

23-£3n band m the toast understood 

KT28 

K4fPV 

JUN p24 
OCT p 2S 

amt Gnd Squ^es 

The Pmjoy Angina 

amaz^ VIF/UHF OXir^ 

KT2S 

WA2AJQ 

SEP p.33 
APR p 38 

Line^Cs 

Novtoe EnhffifKemeni 

Csphmsf 

The Flier 

The Two-Me® Project 

to simpfe^ 

tnrid tf^ VMOS transi^rt^ 

mim 

WSYUY 

S€P p.40 
JUL p32 





Tune In 220 

coniftort GE MASTRF^F© recerver to 



TRANSCEIVERS 





220 MHz 

W30TN 

JUN p32 

40 Meters In A Nutsh^l 

7MHz 

KG58 

MAR p ^ 

Yaesu FT-209 

Eiqpanding yoia HT’s horia^ 

KD2WA 

DEC p^26 


Ham help _ 

Your Bulletin Board 


We are happy to provide Ham 
Help listings free, on a space 
available basis. To make our job 
easier and to ensure your listing is 
correct, please type or print your 
request clearly on a full ( 8 V 2 x 11 ) 
sheet of paper. Double space and 
use upper and lower case letters 
where appropriate. Also, write 
numbers carefully—a 1 , for exam¬ 
ple, can be read as an I or an i or a 
7. Thanks. 

I am looking for a code practice 
program for my CoCo (Radio 
Shack’s color computer). 

Brandon Armstrong 
635 Chamberlain ^8 
El Cajon CA 92020 

I am looking for modifications, 
additions, and improvements for 
the HAL ST-6 Teletype converter. 
Also, need manual and schematic 
forTS-888 Teletype test set. 

Marvin Moss W4UXJ 
P.O. Box 28601 
Atlanta GA 30358 

Need service info for the follow¬ 
ing. I will purchase or pay copy 
cost. Unicom Electronics Power 
Supply Model Ps-11R, Tandy 64K 


Color Computer II Model 26-3127, 
EMP/GTS Manual Mini Modem 
Model MM-101 (manufactured by 
Elec and Johnson Messenger CD 
Model 323, Apple He Pro System 
Duo-Disk, Imagewriter, Printer 
Monitor II, ICOM Model 735 Ham 
Transceiver, Loonam Assoc. 
Modem Model FM30, Designers 
for Industry Mutual Conductance 
Tube Tester Model TV2CU 
(F.A.A.), Amplifier/ Marker Jerrold 
Model CM-6C (F.A.A.), Signal 
Generator URM-64A/TS-419, and 
RCA Video Disc Player Model 
SGT-250. 

Need the following. Please 
state price and/or condition in 
correspondence. Two (2) Transis¬ 
tors MRF 455 A; Five (5) Tubes 
7868; Ten (10) lamps #12 6V for 
Bogen PA Amps; One (1) Each 
Bandswitch for Panasonic rF 
2800 Receiver #RSR 98W or 
Equivalent; One (1) Printer and 
Disk Drive for the Tandy Color 
Computer II Model 26-3127 and 
One(1) each 2-80/CPM for the 
Apple He Pro System. 

Mike Adams 
Haney Vo-Tech Center 

3016 Hwy 77 
Panama City FL 32405 


I need schematic and service 
info for a Tektronics model 502 
Oscilloscope. Will gladly pay 
copying and mailing costs, 

Gordon Pulp 
4740 Scotch Pine Lane 
PlacervilleCA 95667 

Can anyone supply a photostat 
or other copy of the Electronics 
Illustrated article (circa 1970) that 
dealt with the schematic and 
power supply for the micro oscillo¬ 
scope featured in the January 
1970 issue. 

Randy White KB4ALH 
506 Robinhood Or. 

Seneca SC 29678 

I am seeking schematic and 
alignment data for a National 
NC-109 Communications Receiv¬ 
er. First submission gets pay¬ 
ment, if not prohibitive. Submit 
proposal. 

Lloyd Williams KAOZCY 
RRl,P.O. Box 248 
Baxter Springs KS 66713 

I am looking for a manual or 
schematic for COMMERCIAL 
TRADES INSTITUTE SC 36 
Scope. Needs a transformer. 

Jim Wisdom K4HCG 
3308 Cobblestone Ct. 

Raleigh NC 27607 

I am looking for other people 
who have built the project found in 
the May *80 issue of 73, called 
‘The Beachside 2-Meter Beam” 


(p. 132). I’ve built it, but have tried 
everything without success to get 
rid of the high SWR, and to even 
get some range on it. Please 
share your success tips with me. 

Dick Wolf N8IHN 
1890 Big Trail Rd. 

Walled Lake Ml 48088 

I am looking for a manual or any 
information on a Gonset G-150 
Business Communicator. It ap¬ 
pears to be a single channel VHF 
transceiver, but I have no x-stal 
information. Would gladly pay 
costs for copying manual, or 
would make copy of your original 
and return. Thanks and 73’s. 

Daron Wilson N7HQR 
P.O. Box 714 
Toledo, OR 97391 

EICO 470 o'scope power trans¬ 
former needed. Anyone out there 
have a junker scope with a good 
transformer? Send price to: 

Pete Haas 
P.O. Box 702 
Kent, Ohio 44240 

I’m looking for a manual/sche¬ 
matic/calibration procedure for a 
Boonton RF Voltmeter, Model 
91 CA. Also a manual/schematic 
for a Realistic DX-150-B receiver. 

James W. Lee 
WB4GWX/AAV6UX 
5004 Ridge View Court 
No. Richland Hills, TX 
76180-2521 
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